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Abstract: With an emphasis on environmentally friendly methods, this research study provides an in-
depth examination of current trends and approaches in low-cost mass dwelling. The severity of the
reasonably priced housing shortage and the need for long-term remedies are made plain in the research.
The papers that have been printed in renowned magazines are also considered when performing a
thorough investigation. When designing G+3 building projects, eco-friendly practises such appropriate
air movement, utilising natural daylight, rainwater collecting, and energy-saving inventions are
carefully considered. The study includes a thorough evaluation of the current situation about
inexpensive mass housing projects as well as an analysis of the strengths and weaknesses that exist in
this area. The paper provides suggestions and a sneak peek at planned low-cost housing complexes to
hasten the adoption of sustainable construction techniques. This study contributes to the field of
constructions and aids in understanding strategic planning, location choice, material choice, probable
problems, quantitative evaluation, cost forecasting, and design methodology.

Keywords— Affordable housing, Sustainable approach, Mass housing, Eco-friendly materials, Cost-
effectiveness

1. INTRODUCTION

Emerging nations in Asia, Africa, and Latin America face challenges of poverty, population growth,
and a lack of affordable housing. With an estimated 66% of the world's population becoming urbanized
by 2050, there is a need for eco-friendly and affordable building solutions. G+3 structures are a common
design for mass housing, but they often waste energy and harm the environment. This research aims to
show that G+3 structures can be both environmentally friendly and affordable using sustainability
methods such as green roofs, solar power, rainwater collection, and energy-saving equipment. The goal
is to provide a large population with pleasant and affordable living quarters while having as little impact
on the environment as possible.

2. CASE STUDY OF AFFORDABLE HOUSING

In 2022, Lee See Wen et al. conducted a study in Johor, Malaysia, with the goal of addressing the
problem of budget overruns in residential constructions. Poor scheduling was the main factor, which
impacted profit. The best material management, workforce planning, and education were among the
solutions. [1]. The study conducted by Sahil Gandhi focuses on the expansion of slums in Indian cities,
particularly in Mumbiai, is attributed to population growth and poor policy frameworks. Only a small
percentage of households can afford housing under current regulations. The essay argues for the
implementation of economic laws and the inclusion of existing informal organizations to address the
issue. [2]. In India's rapidly expanding metropolitan regions, the study by Sophia Immanuel et al.
advocates textile reinforced concrete (TRC) as a cheap and environmentally friendly housing
alternative. Instead of using typical steel reinforcement, TRC uses non-corrosive textiles, making it
ideal for reworking and modernising existing buildings. To encourage sustainable growth, the report
advises looking into TRC as a structural component for low-cost prefabricated houses [3]. Native
materials minimise CO2 emissions, cooling capacity, building costs, and operational temperature,
according to a study by B. Solomon et al. that used Energy Plus modelling to look at the thermal
environment of a housing complex in a research area. The expected time in a hot environment has been
extended to nine months [4]. The purpose of this project is to suggest an affordable materials for
construction for the commercially less robust part. Research explored the price and durability of several
slab-building materials, including EPS, coconut shell, foundry sand, and fly ash. The findings
demonstrate that EPS with normal reinforcement surpasses the traditional slab and is the most durable
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and cost- effective substance, followed by EPS Geogrid [5]. A sustainable residential program must
consider technology, environment, culture, and economics. The research by Renuka Singh et al.
examines 10 factors to promote sustainability and accessibility while minimizing adverse effects on
humans and the ecosystem. [6].

Application of Mass Housing

Wong (2010) argues modern mass housing plans fail to adapt to evolving tenant requirements, leading
to economic waste. To prevent this, public housing planning should adopt a research-based strategy,
using open architectural principles and in-depth study of tenants' spatial behaviour to inform design.
[7]. E. Adinyira et al. found in their studies that many building sites and intricate distribution networks
are just two of the ten unique characteristics of mass housing projects (MHPs) that this research
recognized as contributing to management deficiencies. It's crucial to comprehend these traits in order
to create effective organizational systems and strategies. It is advised to conduct further research to
develop a management programme that is more useful. [8] . Gholamreza Heravi et al. In his paper found
that underlying cause analysis, testing, inspection, redesigns, and corrective action were determined to
be the most common quality-related processes in a study on Iran's mass housing projects. With the
potential to cut expenses by approximately 10%, a new product can evaluate the value of quality and
its optimum level. The strategy might be applied to different facets of construction and aid management
consultants in organising quality assurance [9]. According to Ayush et al., the GHTC and Lighthouse
programmes of the Indian government support alternative construction methods. However, consumer
loyalty and policy prioritisation are essential, as are participatory reviews and improvements in building
standards. Due to existing challenges, adoption might be gradual, but there are considerable long-term
advantages. The public and business sectors must take action right away [10].

3. STUDY OF SUSTAINABILITY

Table 1: Tabular representation of reviews on Sustainability

Authors Methodology Summary & Findings

Gaurav The paper examines contemporary issues FiV? categories for sustainable
Gangwaretal. | related to urbanization and sustainable | design concepts  are found by
(2020) [11] development in India. It analyses Census of researchers, which analyses three

India data to understand urban infrastructure Indiap ways ‘ of evaluaFing
and basic amenities within slum settlements. It | Sustainable housing and provides

also reviews sustainable urban development | €ase studies. The Elements of
practices. Design can be used as a reference

by designers to produce high-
quality buildings.

Hindavi R.| The paper discusses the method for choosing | The study looked at a brick
Gavali et al. | appropriate  masonry  materials and | constructed from recycled paper
(2018) [12] construction  orientation utilising eight | that had a 19% reduction in peak
alignments and seven masonry variations for | cooling capacity and a 13%
an urban poor house in India. It suggests using | reduction in embodied energy. In
Building Information Modelling (BIM) to | comparison to the basic scenario,

produce sustainable urban poor houses. the RPMW brick masonry had an
embodied energy reduction of 15%

and a cost reduction of 16%.
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4. CONCLUSION

The literature analysis highlights the importance of implementing sustainable design and construction
methods, particularly for G+3 structures, in creating affordable mass housing developments.
Sustainability components such as energy efficiency and basic facilities availability can enhance the
quality of life for residents while benefiting the environment. However, financial and institutional
constraints must be overcome to incorporate sustainable practices in mass housing projects. Future
studies should focus on innovative solutions to increase the availability and affordability of ecological
mass housing for low-income communities while considering regulatory backing, consultation,
financial viability, and community involvement. The success of affordable mass housing projects
depends on a holistic and transdisciplinary approach, taking into account sustainability in social,
economic, and environmental factors.
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Abstract: A better transportation system is one which caters the need of all the consumers in time and
with minimum level of comfort. Although the condition of Western Mumbai local trains from Borivali
to Virar which are overly crowded during peak hours. The need of Elevated Railway track arises due
to the existing conditions of Railway stations as the destruction or dismantling for new rail lines at
grade level will result into inefficient and uneconomical construction. This paper reviews and discusses
the research carried out in planning and development of railway bridges over the past years. The
various case studies throughout the world for different types of railway bridges are summarized in this
paper. Also the most recent technologies and modern methods used in construction of bridges and rail
transportation are also highlighted.

Keywords: Transportation, Elevated rail bridges, Mumbai Locals.

LINTRODUCTION

Rail Transportation is one of the most important , commonly used and very cost effective modes
of commuting and goods carriage over long as well as short distances. India’s rail network is
the largest in Asia and the second largest in World, wherein the Mumbai Suburban Railway is
a mass Transit system. It is divided into 2 Zonal railway networks viz., Western Railway and Central
Railway runs the huge suburban local train network. Mumbai population has almost tripled from past
few years indirectly turning the rail network as the lifeline of the city. Though it effectively handles the
highest passenger density compared to any other mass transit system in the world it seems a bit crowded.
Focusing on Mumbai’s Western Railway transportation which is severely impacted by the city’s
growing population and migration which leads to concerns regarding congestion and overcrowding
while travelling. Especially the Vasai-Virar region contributes a significant amount of people to
Mumbai’s population. Because of this the mode of transportation such as rail and roadways fall short
of meeting the requirements for space and frequency out of which rail transportation is a prime option,
hence by increasing number of track lines in Vasai-Virar will ultimately minimize the issues like
congestion, overcrowding and pollution. The Mumbai Railway Industry possesses a variety of
Transportation problems that can be rectify and solved using various approaches in Civil
Engineering.

This Paper presents review on planning and development of rail transportation. The reviews are
segmented in two sections I, III, followed by References. Section II reviews the case studies about
Various Railway Bridges. The Construction Methods of Different Railway Bridges are briefly reviewed
in Section III.

II.CASE STUDIES ON VARIOU RAILWAY BRIDGES

“The Kalka Shimla Railway” (2007) paper gives the description about the railway line constructed in
1903[1]. The location for the project is in the state of Haryana (Panchkula District) and Himachal
Pradesh. It is a hill passenger railway having single narrow gauge which is 96.6 km long. It was planned
to server the town of Shimla having altitude more than 2000 m. It required 20 years to complete the
project, the consultation were taken from TICCIH. The track was re-laid and retaining walls rebuilt; a
single masonary multi-arch bridge was built and then it was replaced by metallic girder bridge in 1935.
In all the paper represents the description and the overall information about the Kalka Shimla Railway
project.
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In paper “Design and Construction of Pre-Tensioned of Sutlej Bridge in Punjab” Author V.N
Heggade, describes the design and construction of high level bridge across Sutlej river having
approaches connecting Nakodar and Jagraon[2]. There are precast pretensioned concrete beams spaced
at 2.15m centers. The superstructure of the bridge is 35.20m span. The width of the carriageway is
7.50m. For foundation, soil investigation was carried out to find characteristics along

bridge alignment, most of well foundation were constructed. RCC piers of wall type with concrete grade
of 35 N/mm? were planned. The superstructure of 35.40m long precast pretensioned beam were there
which were held by 200mm thick RCC deck slab. The beam is designed using pressure line concept of
prestress. The loading test of superstructure was also done according to the IRC.

The author Anupam Das in his report “Construction of foundation and Sub-Structure of Bogibeel
Rail-cum Road Bridge over River Brahmaputra” gives a brief description about the construction of
foundation and superstructure for BogiBeel Bridge[3]. BogiBeel Bridge is the fifth bridge across river
Brahmaputra, approximately 17km downstream of Dibrugarh town. It is being constructed for double
line BG track and three lane road. The bridge is constructed of well foundation of type Double D. In his
report he had also mentioned the Erection process of BogiBeel Bridge in brief and also mentioned the
challenges faced during the construction process across Brahmaputra river. In short the completion of
BogiBeel Bridge has ushered an era of prosperity and development for Assam and Arunachal Pradesh.

The report “Assessment Report of Scherzer rolling Lift Bridge, Pamban” gives records to the
assessment of the bridge based on existing condition which requires maintenance, due to corrosive
environmental conditions the section of bridge losses are wide spread[4]. The bridge is balanced
cantilever truss bridge. It is balanced by the steel girders with concrete pier foundation into sea bed the
survey done for the loss of cross section. All structures of the bridge were examined. Material samples
collected got tested and also drone survey was conducted to examine the inaccessible areas of bridge.
NDT method was carried out, by this method only the thickness of accessible members were recorded.
Main aim was to minimize the corrosion of both strengthened and existing members. From the
assessment it is clear that the bridge can’t support the design train loads under the current condition.

The author Yan Bin and Miao Su in their research paper “Case Study of Twin Cable-Stayed Bridges
for High-Speed Railway in china: Design, Analysis and Construction” described the detail
construction process of the bridge[5]. The construction of Twin Cable-Stayed railway bridges was
undertaken near Changsha station of Shanghai-Kunming High Speed Railway in china. The swing
method was chosen so that the construction process does not interrupt the operation of the existing line.
The twin Cable-Stayed Bridges are designed with two asymmetric spans (112 and 80m) suspended from
a single pylon. The total length of the main bridge is 224m. The Pylon is designed in inverted Y-shape
both in longitudinal and transverse directions in order to improve the structural stiffness of the bridge
without increasing the self-weight of the pylon. Hence this study highlights the design and construction
of twin bridges on the Shanghai-Kunming HSR line.

P. Pulkkinen and A. Jutila in their research paper “Conceptual Design of Chenab Bridge in India”
describes mainly the conceptual design, but partly also the structural design of this Bridge[6]. The
Chenab Bridge was the construction of new railway line in the state of Jammu-Kashmir, from
Udhampur to Baramulla. The alignment crosses a deep gorge of Chenab river, which necessitate
construction of Long-Span Bridge. In the design the National Codes of India, Indian Railway Standard
(IRS), Indian Railway Congress (IRC) recommendations along with International standards like British
Standards (BS), standards of the International Union of Railways (UIC) and some national codes. The
paper explains how the Bridge was designed to achieve a consistent level of reliability for all load cases,
and that the design standards match the construction standards.

HI.CONSTRUCTION AND DESIGN METHODS FOLLOWED IN RAILWAY BRIDGES

Deepak Prasad and Jyoti Yadav (2022) in their research paper “Analysis of Design on Long Span
Metro Rail Bridge Structure Under Construction Project (Delhi-Meerut RRTS)” provides a study
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on comparison between two kind of bridges: Prestressed Concrete Bridges and Plate Girder Bridges
using MIDAS software [1]. The Delhi-Meerut Regional Rapid Transit System is a semi-high-speed rail
route linking Delhi, Ghaziabad and Meerut that runs for 82.15 KM. They had carried out Linear
Analysis with direct Integration Analysis method using MIDAS civil which concludes that even though
pre-stressed bridges offer greater advantages over plate girder bridges under the same arbitrary
conditions, it has been determined that in situations of lighter traffic, mild environmental conditions
and relatively insignificant transportation, plate girder bridges must be used due to fewer design
stipulations.

The author Vivek Abhyankar (2009) in his report based on “Construction of Longest Railway Bridge
at Cochin” explained how the construction work was carried out for substructure and superstructure[2].
Cochin being the important city in the state of Kerala where the 4.62 Km of long railway bridge has
constructed connecting Vallarpadam island across Vembanad Lake. The paper provides the information
about the technique used for launching girders, construction sequence followed, type of concrete mix
and shuttering used, shape of PSC girder etc.

The author Dande Gangasekhar and Sri B Ramakrishna (2018) in their paper proposed a “Design of
Rail Over Bridge using STAAD PRO” [3] with a main purpose to reduce the travelling time of road
traffic and as well as trains which ultimately increase the speed of traffic and avoiding the stopping of
road traffic during passing of trains. The paper provides information about selection of Proper
superstructure depending on span length, also they have evaluated the reinforcement for components of
rail over bridge such as Deck Slab, Girders, Hammer Headed Bed Block, Pier and Footing, hence they
concluded that by using Staad pro software the design and the analysis values are nearly the same.
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ABSTRACT

Natural resources are being heavily exploited to generate traditional building materials like bricks,
cement, and reinforcing bars as a result of the growing population. This causes an exponential rise
in their pricing while also harming the environment by producing a lot of greenhouse gases.
Therefore, creating affordable and long-lasting infrastructure is necessary. In this work, a
prefabricated fibre-reinforced wall panel made of red soil that is advantageous for affordable
housing is presented as an alternative sustainable infrastructure component. Strength study, cost
estimation, and environmental effect analysis were all done for these panels in order to assess their
potential in the building business. In comparison to brick partition walls, it was found that these
walls are stronger, lighter, and more affordable.

Keywords: Prefabricated, Wall panel, Low-cost housing, Red soil, Fibre reinforced

I. INTRODUCTION

Even if industrialization began a century ago, humanity still isn't able to offer shelter to everyone.
Millions of people globally, particularly in emerging nations, lack housing, and the situation is at
an alarming level. According to the Ministry of Housing and Urban Poverty Alleviation's
assessment, the country of India itself has an estimated 18.78 million housing deficit at the start of
the 12th Five Year Plan (2012—-17). Natural resources are already being heavily exploited because
to the ever-increasing population, which has significantly raised the cost of conventional building
materials. Millions of people worldwide lack adequate housing and live below the poverty line. This
puts a lot of pressure on the government to offer this population a low-cost alternative solution.

A single piece of building material, usually flat and rectangular in shape, is called a wall-panel
board. It is frequently constructed elsewhere and then transported to the installation site as a finished
piece. This building material is typically constructed of concrete, wood, brick, and other materials.
The area between two neighbouring supports or joints, which offer stability and containment, is
filled with the hardened flat materials. Concrete wall panels made of cement, sand, and gravel are
among the easily accessible building supplies. To give specialised qualities like decoration,
lightness, thermal insulation, and soundproofing, other building elements are added to the concrete
mix. In addition, the manufacture of traditional building materials like steel, cement, and bricks
requires a significant amount of energy and results in the emission of greenhouse gases that harm
the environment. Globally, the average temperature has risen to worrisome levels, melting glaciers
and raising sea levels as a result. As a result, many coastal areas are on the edge of submerging. Due
to global warming, some nations, like the Maldives, have already lost a large portion of their land.
It was determined at the UN conference on climate change to restrict temperature increases to 1.5
°C over preindustrial levels, which calls for significant reductions in atmospheric carbon dioxide
emissions. Therefore, there is a tremendous need to search for alternative building materials that are
affordable, sustainable, environmentally friendly, and have good structural qualities. Compounding
extruders and other traditional polymer processing machinery cannot be used to create continuous
fibre-reinforced composites. Any type of screw-based processing apparatus in the traditional sense
cannot be used because of the long fibres and high fibre loading (often between 60 and 65 percent
by volume). Instead, continuous carbon fibre-reinforced materials must be made using a procedure
that combines carbon fibres and polymer with little to no shear, as doing otherwise would cause
considerable fibre breakage. The polymer is essentially melted and pressed among the carbon fibres
that are either woven in a fabric shape or are positioned axially in parallel in the case of continuous
reinforcement.

The qualities in the hardened state are the main focus, while properties in the fresh form are also
discussed because they are pertinent and affect the behaviour in the hardened state. It is elaborated
how mix design, production technique, and the resultant structural behaviour interact. Among the
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benefits offered by fibre reinforcement are increased concrete ductility and crack resistance. Other
advantages mentioned in the literature include increased residual tensile strength and enhanced
resistance to abrasion, fatigue, impact, and blast loading. Additionally, there are advantages such as
improved ultimate shear and flexural strengths, enhanced toughness, and better stress redistribution
in the concrete composites when comparing fibre reinforced concrete (FRC) to traditional
mesh/rebar reinforced concrete.

There are very few reports on using red clay to create a non-load bearing structural board with the
aforementioned composites of fibre. The usage of fibres in the red clay hasn't yet been reported
elsewhere, as far as the authors are aware. In order to create a wall-panel board, a red clay paste that
contains fibre was used in this investigation. The impact of various fibre content on paste was
examined in terms of the wall-panel board's mechanical, thermal, and physical characteristics. The
study specifically had four goals. First, it evaluated how the various alkali activator concentrations
affected the red clay paste's mechanical and physical characteristics. The study’s objective to
describe the impact of different amounts of fibre added to the red clay paste on its physical (density)
and mechanical qualities (flexural). I Third, it assessed the thermal conductivity of the geofibre
using fibre content. In the end, the study created a red clay and fibre composite panel board
prototype.

II. PREFABRICATION OF PANEL

Fabrication of a Wall-Panel Board Using Rice Husk and Red Clay-Based Geopolymer by Johari M.
Raki, Kenson Lovel M. Villagracia, Ruben L. Menchavez, [1]. According to this study, a wall-panel
board was created using a geopolymer based on red clay and rice husk. With a fixed ratio of
Na2SiO3/NaOH at 2.5, the geopolymer paste was examined at various molarities of alkali-activator
solution. As the precursor for the aluminosilicate, calcined red clay was utilised in a mass ratio of 1:1
to the activator solution. The geopolymer paste was cooked in a standard oven for 12 hours at 80 °C,
and it was then aged for seven days at room temperature. The greatest flexural strength of 5.48 MPa
was discovered to be provided by geopolymer paste containing 12 molars of NaOH. Then, depending
on the paste's mass, the rice husk was added to the geopolymer paste in varied percentages, ranging
from 10 to 20% by weight.

Development of a prototype fiber Reinforced Polymer — Concrete Filled wall panel by John Andrew
Wattick, An Chen, [2]. This study describes the creation of a novel, prototype Fiber-Reinforced
Polymer-Concrete Filled (FRP-CF) sandwich panel that is designed to be utilised for building walls and
has much higher strength in both in-plane and out-of-plane directions. Two parts make up the FRP-CF
wall panels: prefabricated Concrete fills the voids between the core and facesheets of a FRP sandwich
shell that has two facesheets and a core. The FRP shell is made to be built quickly on site, with concrete
added after it has been constructed and braced.

Thermodynamic and acoustic behaviors of prefabricated composite wall panel by Liu Peng, Luo
Xiaoyong, Chen Ying, [3]. On the basis of heat transfer and acoustic principles, the thermodynamic and
acoustic behaviours of prefabricated composite wall panels were explored. Additionally, by deducing
the solving for the thermal conductivity of the prefabricated composite wall panel based on thermal
conductivity equivalence method thermodynamic parameterization process. Experimental testing and
numerical simulation were used to investigate changes in the sound reduction index and sound pressure
level (SPL) of the prefabricated composite wall panel with sound frequency range.

Energy absorption behaviour of bamboo concrete composite wall panel by Ashish Kumar Dash,
Supratic Gupta, [4]. When compared to traditional, non-green walling materials, the use of renewable,
natural building materials like bamboo for walls offers many advantages. With its environmentally
friendly construction, the woven bamboo striped cement mortar plastered walling system, also known
as Bamcrete panel technology nature. This has long been the conventional method used in India's north-
eastern regions while building "Assam style houses." But modern building does not use this wall
technique.

Behaviour of Lightweight Concrete Wall Panel under Axial Loading: Experimental and Numerical
Investigation toward Sustainability in Construction Industry by Muhammad Ekhlasur Rahman,
Timothy Zhi Hong Ting, [5]. Waste materials like oil palm shell (OPS) are now used in the making of
concrete as a result of increased awareness of sustainability in building. At the material level, there has
been much research on the viability of OPS as an alternate aggregate in concrete. Nonlinear concrete
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material is still available. The axial capacity of walls made of lightweight concrete is underestimated
since attributes are not taken into account in the typical concrete wall design equations. This study
examined the buckling behaviour of an OPS-based lightweight self-compacting concrete (LWSCC)
wall in the context of sustainability and technological issues. Experimental evaluations were done on
failure mode, load-deflection responses, and ultimate strength.

III. MATERIALS AND METHODS

Fabrication of a Wall-Panel Board Using Rice Husk and Red Clay-Based Geopolymer by Johari M.
Raki, Kenson Lovel M. Villagracia, Ruben L. Menchavez, [1]. To assure the amorphous structure of
red clay, the calcination process was carried out. The rice husk was sun-dried for a day at Tamparan,
Lanao del Sur. In the experiment, unground rice husks with particle sizes of less than 2000 microns
were used directly. The alkali-activator was a mixture of liquid sodium silicate and sodium hydroxide
(solid). The former was purchased from Tri-Marketing GL's in Poblacion, Iligan City, while the latter
from Joelmar's Trading in Rabago, Iligan City.

Development of a prototype fiber Reinforced Polymer — Concrete Filled wall panel by John Andrew
Wattick, An Chen, [2]. Unsaturated polyesters are used to make polyester resins. They are clear liquids
with a low viscosity that dissolve in a reactive monomer. This resin was chosen because of its great
performance-to-cost ratio. Aside from the cost savings, polyester resins have strong UV resistance to
structural degradation. This property is advantageous when exposed to harsh elements, such as a
retaining wall or foundation wall. Mat made of chopped strands of e-glass Glass fibres are flexible,
lightweight, and cheap, with normal glass qualities. Glass fibres have identical stiffness values but differ
in strength and environmental deterioration. Electrical glass (E-glass) fibres combine mechanical
strength, corrosion resistance, and low cost. Discontinuous fibres were employed due to their low
manufacturing cost. Polymer concrete is a type of surface finish that is used to create an abrasive
surface. Using different sized aggregates, different levels of surface roughness can be created. Flint rock
chips are typically utilised and added after the fabric has been wetted out but before the resin has cured.
After the part has set, polymer concrete can be applied by abrading the surface, applying a thin coating
of resin, and then distributing the chips over the wet resin.

Performance Evaluation of Ferro Cement Sandwich Wall Panels with Different Infills by P. Balaji, Dr.
S. Arul Selvan, 2018 [7]. Ferro cement is a type of thin-walled reinforced concrete that is typically
made of hydraulic cement mortar reinforced with closely spaced layers of continuous and very tiny
diameter wire mesh; the mesh can be metallic or other suitable materials. Ferro cement is defined as a
cement-based mortar mix reinforced with steel wire mesh. A larger definition of Ferro cement, on the
other hand, includes the use of skeleton steel in addition to the mesh system. Portland pozzolana cement,
fine aggregate (m-sand), 10mm coarse aggregate, and water as needed make up the hydraulic cement
mortar mix. The materials must meet criteria similar to those used in quality reinforced concrete
construction. 8 mm HYSD steel bars are used in Ferro cement in the form of a grid of steel rods with 8
mm diameter strands. Skeletal reinforcement is required to form the shape of the building to be built;
mesh layers are bonded around the structure. Steel wire chicken mesh is used as primary reinforcement.
Square woven or welded meshes, chicken (hexagonal/aviary) wire mesh, expanded metal mesh, and so
on are examples. In this investigation, galvanised chicken wire mesh with a hexagonal opening of 12mm
and a wire thickness of 1.2 mm was used. The cement must meet a comparable quality; it must be fresh,
consistent in consistency, and devoid of lumps and foreign substances. It should be stored in dry
conditions for as little time as feasible. Grade 53 Portland pozzolana cement is utilised. Normal weight
fine aggregate shall be utilised in Ferro cement (m-sand). It must meet an equal criteria. It must be
clean, inert, free of organic matter and harmful compounds, and low in silt and clay. The aggregate used
in Ferro cement must be retained in a sieve with a screen size of 10mm. It must meet an equal criteria.
It must be clean, inert, and free of organic matter and harmful compounds. Infill materials in the wall
panels include manufactured sand (M-sand) and red soil.

Development of new prefabricated wall constructed using wood-wool cement composite panel by Md.
Noh, Ahmad, [8].In this study, prefabricated wallets were made primarily from wood-wool cement
composite panel (WWCP). It is manufactured from wood-wool that has been shredded from a piece of
the Kelampayan, a locally quick-growing timber species. Local manufacturers make WWCP in
conventional panel sizes of 600 mm wide by 2400 mm long with thicknesses ranging from 25 mm to
100 mm. In this study, two different panel thickness types—50 mm and 100 mm—are taken into
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consideration. the WWCP's strength characteristics. The EMACO R1 premix mortar has been applied
as a surface plaster and a bonding agent during the production of wallettes. Local producers also produce
the EMACO RI mortar, which comes in a bag containing 25 kg of a dry mix of cement and fine sand.
The hardened mortar mix's strength qualities. In modern building procedure, the walls were built by
vertically stacking the panels in running bond and holding the panels in place using steel bars inserted
between panels and U-nails fastened at the connection points.

Utilization of polystyrene waste for wall panel to produce green construction materials by Suprapto
Siswosukarto, Ashar Sapurta, [9].The research process was divided into three major stages: material
evaluation, specimen fabrication, and specimen testing. The examination technique involved assessing
the state of the cement and determining the unit weight of polystyrene. The second stage of research
includes a trial mix to determine the appropriate proportion of PPC cement and polystyrene, formulating
procedures for mixing and preparing specimens to investigate the mechanical properties of polystyrene
concrete used for research, and preparing specimens to investigate the mechanical properties of
polystyrene concrete used for research. The final stage involved testing to look into the mechanical
qualities as well as the strength of lightweight polystyrene wall panels. Portland Composite Cement
(PPC) with proportions of 250kg / (m3) and 300kg / (m3) and water cement ration 0.3 were employed
in this study. The water cement ratio is calculated using prior research findings. The use of a greater
water cement proportion in the pre-compaction process will result in more bleeding during the pre-
compaction. The polystyrene utilised in the study is a rigid and stiff form of polystyrene trash from the
packing of electronic items. The polystyrene was shredded into tiny shredded shapes with an average
length of less than 1 cm using a shredding machine. The shredded polystyrene is almost weightless,
allowing it to be easily blown by air and kept dry until the previous mixing procedure. The casting
specimen mould is made of steel plate with a thickness of 6mm and measures 80 cm long, 30 cm wide,
and 30 cm high. The resultant specimen of polystyrene concrete panel is 80 cmx 30 cm x 1 cm after
pre-compaction at 2 MPa. When the specimen is ready for testing, it is kept in a humid area for at least
28 days to cure.

IV. TESTING OF PANELS AND THEIR RESULTS
Fabrication of a Wall-Panel Board Using Rice Husk and Red Clay-Based Geopolymer by Johari M.
Raki, Kenson Lovel M. Villagracia, Ruben L. Menchavez, [1]. The flexural strength and bulk density
of the solidified composites decreased as the number of rice husks increased. The measured flexural
strengths ranged from 4.21 to 3.13 MPa, while the bulk densities ranged from 1.84 to 1.51g / cm3. The
addition of rice husks at 15% wt. in the geopolymer composite resulted in a reduced thermal
conductivity of 0.297W / m - K. The addition of rice husks above this level had a negligible effect on
the thermal conductivity of the geopolymer composite. Finally, in the construction business, the
manufactured wall-panel board made from rice husk and red clay-based geopolymer is a potential
lightweight and insulating material.
Thermodynamic and acoustic behaviors of prefabricated composite wall panel by Liu Peng, Luo
Xiaoyong, Chen Ying, [3]. To begin, the thermodynamic parameters of the materials were investigated
in order to further understand the thermodynamic performance of the prefabricated composite wall
panel. The thermal conductivity of EPS is around 0.0368 W/mK, indicating that it provides adequate
thermal insulation. Concrete's thermal conductivity is around 1.5275 W/mK and is proportional to its
moisture content. Water fills the holes in concrete with a high moisture content, whereas air fills the
pores in dry concrete. Because air has a far lower heat transfer coefficient than water, concrete with a
higher moisture content has a higher thermal conductivity. The link between moisture content and
thermal conductivity of concrete was explored in order to better characterise the changes in thermal
conductivity of concrete with moisture content. As can be observed, the thermal conductivity of
concrete is highly dependent on moisture content. Particularly, as the moisture level of concrete
increases, the thermal conductivity increases rapidly and forms a transition point at 50% moisture
content. The reason for this is that there are numerous micro pores filled with water in low moisture
content concrete, but huge pores or micro cracks will be filled with water vapour as moisture content
increases. An index function can express the relationship between thermal conductivity and concrete
moisture content:

A = a-exp( p/t)+b
where a, b and p are the fitted parameters, respectively.
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Energy absorption behaviour of bamboo concrete composite wall panel by Ashish Kumar Dash,
Supratic Gupta, [4]. Bamcrete panel mechanical characteristics under drop ball impact force. The
fracture pattern revealed that the majority of the cracks in the panel were constrained closer to the hitting
areas. Little concentric cracks developed on the top surface of the panels, while extensive spalling of
mortar plaster was detected on the back face. The monotonic test results are shown alongside the
specimens' absorbed impact energy. The overall energy dissipation at various displacement levels is
represented by the area under the load-deflection curve. The failure mode of static loading panels
indicated progressive cracks with increasing deflection level. The behaviour of the Bamcrete panel is
unaffected by the variety in bamboo species. As compared to other panels, the panel with three vertical
strips had the maximum load-carrying capability and energy dissipation. The strength level of non-
skinned bamboo 2VNS24 N and 2VS24TRN panels was much lower. Despite the huge displacement,
the area under the energy dissipation was naturally lesser.

Behaviour of Lightweight Concrete Wall Panel under Axial Loading: Experimental and Numerical
Investigation toward Sustainability in Construction Industry by Muhammad Ekhlasur Rahman,
Timothy Zhi Hong Ting, [5]. T60 series wall specimen failure characteristics. On both sides of the wall
panel towards the middle, a big horizontal break was discovered. T60-AR5.3SR23 specimen primarily
failed by buckling in a single curvature shape with highest deflection in the middle. The specimen had
a slenderness ratio of 23 and was regarded to have a slender wall since it bended at mid-height. This is
consistent with the findings of Fragomeni and Mendis, who discovered that concrete walls with a
slenderness ratio of 20 or greater could typically fail by buckling with horizontal fissures at mid height.
The structural deformation response of a concrete wall under loading is given by the axial load versus
lateral deflection. The load versus lateral deflection profile of the wall at top-quarter, mid-quarter, and
bottom-quarter height for specimen T60- AR5.3SR23, whereas the load vs lateral deflection curve at
mid height for T25 series specimens. These graphs illustrate that the concrete wall specimens display
ductile behaviour, with c12 increasing with increasing load. The curves exhibit linear behaviour in the
first loading zone before transitioning to a nonlinear curve up to the ultimate failure load. The greatest
deflections related to the ultimate failure load are recorded. For comparison, the deflections are given
as a deflection ratio. Due to similar geometry ratios, specimens T60-AR5.3SR23 and T25-AR5.3SR23
have similar deflection ratios. When the slenderness ratio is increased from 17 to 23, the deflection ratio
for T25-AR1.8SR17 and T25-AR1.8SR23 increases from 0.0045 to 0.0053, respectively. This is
because a larger length provides more flexibility.

Mechanical Performance of Prefabricated External Wall Panel Horizontal Displacement by Ying Xu,
Shuai-Ying Wang, Lei Chai, [6]. When test findings were compared to FEM simulation results, it was
discovered that test results were substantially comparable with condition three finite element analysis
results. Unfortunately, there was a significant divergence between the finite element analysis results
and the test result trend after the peak load. Meanwhile, the peak loads of the finite element analysis
results were frequently higher than the test results. The causes include that the loading mechanism was
not stable enough in the testing, allowing breaking of the joint contact to occur easily. Brittle cracking
is more common following interface failure, resulting in a rapid loss of lateral stiffness of overall wall
panels after interface cracking. The lateral stiffness of wall panels is gradually lowered with the gradual
extension of joint interface failure in finite element analysis models, and their interface stress
development process is somewhat idealised. At the same time, the irregularity of the materials will
cause certain variances.

V. CONCLUSION

Finite element analysis models of scaled prefabricated wall panel testing were constructed based on
study results on the performance of bond interfaces. The test findings were largely compatible with the
finite element analysis results for condition three. Unfortunately, there were significant disparities
between the finite element analysis results and the test results following the peak load. At the same
time, the finite element analysis results' peak loads were often higher than the test results. The overall
lateral stiffness of wall panels will approach complete joint consolidation conditions before the peak
load as the tangential contact stiffness of joint surfaces gradually increases. Yet, when the tangential
contact stiffness of joint surfaces grows to a certain extent, the initial lateral stiffness changes little.
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Abstract : Pothole can be defined as pit or hole produced by wear or weathering in a road surface or
Pavement. Development of potholes on roads and streets of India has become common phenomenon
nowadays. Quite often, Potholes are repaired with antiquated techniques such as placing soil or
aggregate, Concrete, Hot mixed Asphalt, Cold mixed Asphalt, Concrete Paver Blocks etc. The
traditional methods are not reliable these days because some of them require large amount of time. The
quality of repairing is also not up to the mark and are neither cost effective nor Eco-Friendly. In this
research, Survey has been conducted by us to identify causes of Pothole, traditional repair methods,
design of Paver blocks and their cost. In the instance of literature review it was found out that Patching
potholes technique using Paver blocks replacing the key constituent, entire percentage of Aggregate
with Demolition waste in addition of 25% of Fly ash with 75% of Cement. Various tests on the materials
and composite are conducted. Comparison was done on the basis of Engineering Properties,
Performance, Cost and Sustainability of the Paver blocks made from Demolition debris to Standard
used Paver Blocks. Based on a survey of the literature, paver blocks perform best when they are replaced
with Construction Waste and Fly ash since they are more optimum.

Keywords— Pothole Repair, Pavement, Paver Blocks, Demolition Waste, Flyash

I. Introduction

The level of traffic on the roads is high today, and traffic intensity has been increasing quickly. To
ensure acceptable riding quality and to accommodate future traffic, the road network needs to be
enhanced. However, there are several elements that lead to road failure and inconvenience for users.
Potholes are one significant element that seriously damages the road pavement. It is a pit or hole created
by weathering or wear in a road surface. Tyre and suspension damage to vehicles is possible if they
become big enough. Roads with loose gravel and potholes present a risk for accidents when a moving
vehicle drives over them. Potholes can be a serious threat to road safety standards and, due to the force
of contact, result in significant vehicle damage and repair costs. According to the most recent data
provided by the government in Parliament, more than 2,000 individuals in India lost their lives on
average in road accidents caused by potholes in 2018—19, and more than 4,000 others were hurt in more
than 4,800 such accidents. Therefore, it is crucial to focus on developing a variety of practical methods
for treating potholes and lengthening the lifespan of roads.

Paving block pavers, when made and installed properly, are versatile, aesthetically pleasing, practical,
affordable, and require little to no care. Most concrete block pavers built in India have performed
satisfactorily, but there are two main issues that need to be addressed: inadvertent failure caused by
severe surface abrasion, and discrepancy in block strength. The world's natural resources are running
out at the same time as waste produced by industry and habitation is exponentially growing. Utilizing
novel and unconventional materials, recycling trash to make up for the depletion of natural resources,
and looking for alternate methods to protect the environment are all part of the sustainable development
of the construction industry.

II. LITERATURE STUDY
Jeonghyun Kim and Namho Kim (2022) found out that with increased replacement ratios, partial

replacement of natural sand with RB and RC decreased the properties of concrete mixtures (unit weight,
compressive strength, flexural strength, and water absorption);
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* At areplacement ratio cap of 30%, the addition of RG improved the properties of the concrete mixtures
with the exception of water absorption.

* UPV may be used to predict the compressive strength of concrete mixtures containing RB, RC, and
RG, with a coefficient of determination of 0.87; in an unusual finding, the water absorption increased
with an increase in the replacement ratio of RG.

All concrete mixtures consisting of RB, RC, and RG with replacement ratios of up to 30% complied
with Korean Industrial Standards under various usage scenarios.

Rohit Gondhali and Mayur Dhirde (2020) in their paper attempts to evaluate focused on four advance
techniques (Bituminous Rubber, Bituminous Plastic, Concreting, and cold mix asphalt) to resolve the
problem of pothole .The fly ash and fine and coarse aggregates (10—15 mm) used in asphalt concrete
were purchased from a local Navi Mumbai market. Plastic waste was gathered from roadways, garbage
trucks, dumps, or composting facilities; it was also collected through school collecting programmes..
Rubber scraps were gathered from nearby tyre shredders.They concluded bitumen costs significantly
more than plastics, and that using it in asphalt concrete also conserves natural resources.

When it comes to the four materials, bituminous rubber is thought to be superior. Though more
expensive when utilised in building, concrete is thought to be more durable than plastic and rubber.
Although it was less cost-effective than rubber and plastic, Cold Mix had the strongest stability when
exposed to water.

Jerome G. Egbel

Godwin A. Akeke (2016)in their paper Evaluation and analysis of material for repair of potholes- A
case study makes an attempt to distinguish between the major functions of road maintenance, such as
maintaining the quality of our roads and their capacity to carry the intended traffic. Additionally, this
study covers pothole repair methods that are pertinent to the Calabar metropolitan and offers a guide to
determining the sources of the problem type and root cause.

Zafar and Jagdeep Singh (2021)in their study, poly ethylene polymers (PE) were added to bitumen in
concentrations of 4%, 6%, 8%, and 10%. It was discovered that the mixture works best at 8%.As a
conclusion, debris from the demolition of aggregate was used to completely replace the original
aggregate. Demolished aggregate underwent some basic tests, and it was discovered that it may be used
in bitumen mixes for district highways and village roads.

S Nienaber and MJ Booysen (2015) in their research suggested, in order to locate potholes using a
window-mounted camera, a computer vision approach based on a vehicle. The literature currently
available on pothole detection makes use of either theoretically derived models of potholes or video
captured from opportune angles and at a slow speed, rather than footage shot inside a moving vehicle.

II1. Materials AND METHODOLOGY

Ordinary Portland Cement (OPC) of grade 53 conforming to IS: 10262-2009 was used for the studies.
Alkali activators serve as a binding agent in addition to replacing the cement-based geopolymer mix
with fly ash. Fine aggregate with a maximum size of 20mm and a specific gravity of 2.59 was used,
which was locally available. Demolition waste is trash left over after a building has been destroyed.
Bricks, wood, metal, and other salvageable materials are recycled in India, but concrete and masonry
waste, which makes up more than 50% of all waste, is not. The regulatory authorities lack a defined
manual for the efficient management of construction and demolition (C & D) waste. Aggregates (6mm
to 20mm), crushed stone dust, ordinary Portland cement, water, admixtures, colours, and the coating
required to make the surface glossy are the materials used in the construction of paver blocks. Purely
drinking water below the level acidity is used in this concrete mix.

Rubber moulds will be used to cast paver blocks of appropriate dimensions, thickness, shape, and mix

design. A table vibrator will be used to ensure proper mixing and compacting. The bottom layer of a
concrete paver block contains cement, coarse and fine aggregate, and the top layer contains a mixture
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of cement, crushed sand, and coloured pigment. Crushed concrete waste completely replaced coarse
aggregate. According to IS, compression test blocks will be casted and tested after 14 days and 28 days
on a set of three blocks (15658:2006). Similarly, three blocks will be cast and tested for water
absorption. Similarly, each of three blocks will be casted and tested for tensile splitting, flexural
strength, and abrasion resistance.

IV. Conclusion

e Mix design for paver block has been done according to IS code and standard value provided by
BIS for mix design.

e Even after entirely replacing the aggregates, compressive strength is anticipated from the
compression test as the chosen grade of mix design.

e Asadvised by IS, water absorption should be less than 7%.

e The replacement of coarse and fine aggregates should yield results in accordance with the IS
specifications for the abrasion resistance test, flexural strength test, and tensile splitting test.

e Cost optimization is possible.
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ABSTRACT:

Traditional steel ties reinforcement cannot provide superior confinement for reinforced concrete (RC)
columns due to the constraints on tie spacing and disturbance of concrete continuity. Columns in any
Framed Structure are most important as they carry heavy loads of Slabs, Beams and various lateral
loads, and channelize these loads evenly to the Foundation. Additionally, because concrete is weak
under tension, the column needs extra reinforcement to retain enough ductility, which may be done by
adding Confinement Reinforcement. The specimens will be cast in vertical position simulating the
construction field and they were tested under concentric compression till failure. We will be casting 3
unconfined column and six confined column in which three will be of welded wire mesh with spacing
of linch and remaining three will be of 0.5 inch. We will also cast total 9 column of size (7500 x 250 x
250mm). The results will indicate that the columns, confined with proposed lateral reinforcement,
revealed significant improvement in the strength and ductility and test under universal testing machine.
The results might indicate that the columns, confined with proposed lateral reinforcement, revealed
significant improvement in the strength and ductility.

INTRODUCTION

Reinforced concrete is the commonly used material for the construction of structures which are designed
in accordance to the specifications given in the standard codes to meet the service life. Based upon these
specifications, the loads are taken into account for the design of the various elements of the structure
like beams, columns and slabs. During the service life if the loading conditions change due to purpose
of use of the structure, this can result in non-performance of the structural elements for which it was
designed earlier. The structures are also susceptible to deterioration due to earthquake, flood, cyclone,
carbonation, chloride attack, environmental pollution, deficiencies of the material used, inadequate
design and faulty construction. The environmental stresses/factors like high humidity, air and water
pollutants also cause corrosion and develop cracks leading to the failure of structural elements.

A concrete structure is designed taking various forces into consideration that are intended to resist
safely throughout its life span and also taking economy into account.

e Modes of failure

column may damage because of earthquake, disasters, excess loading and fire also, reason for it have
limited strength & ductility of the concrete sometimes failure of column can results in collapse of this
structure.
Failure in column is

. Compressive Failure.
. Buckling Failure.
. Shear Failure.

Compression failure is the crushing or yielding of material itself and not the whole column. Shorter and
wider column normally fails under compression failure when the axially loaded stress exceeds
allowable stress. Compression failure occurs when then concrete starts to fail or bulge.
To prevent brittle shear failure, there are many available methods that could be used to strengthen short
columns such as using reinforced concrete jacketing, steel jacketing or using carbon fibre
reinforced polymer (CFRP)
8 Types of Column Failure Methods

*  Pure Compression Failure.

» Combine stress failure.

*  Buckling Failure.

» Shear Failure.

*  Failure by confined reinforcement
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* Torsional Failures.
* Failures due to construction defects.
*  Failures due to errors in the Construction
» Confinement of columns
A concrete which has closely spaced special transverse reinforcement
Which restrains the concrete directions perpendicular to the applied stress.
Column confinement is the most common and effective method used to enhance the capacity and
ductility of vertical RC or masonry members. Due to construction errors or antiquated design codes in
seismic regions, many column elements are in need of retrofitto satisfy the latest design
codes. Confinement provided can be of two types it can external and internal.
Methods for confinement of Concrete
e FRP (Fiber Reinforced Polymer)
e Welded Wire Mesh.
e Steel Jacketing
2. LITERATURE REVIEW
General
Several analyses are conducted to determine whether the confinement reinforcement that is built into
the columns is effective enough to be used in the real world of construction. Such studies are primarily
concerned with preserving the column's ductility, which can be done by minimising concrete cover
spalling and maximising concrete's bonding to the structural element. FRP (Fibre Reinforced Polymer),
ferro cement jacketing, adding extra lateral ties, and other measures are researched for this purpose. The
concrete must only be bonded to the structural component in order for the energy generated by
earthquake vibrations to be dissipated successfully. The following list of literatures was consulted to
gain a quick overview of these provisions.
Literatures studied
1.Failure of short columns, Mahammad Qassem Esmael, UNIVERSITY of byblon:
When an axial load is applied to a reinforced concrete short column, the concrete can be considered to
behave elastically up to a low stress of aboutl 3 f’c . If the load on the column is increased to reach its
ultimate strength, the concrete will reach the maximum strength and the steel will reach its yield strength
fy. Two different types of failure occur in columns, depending on whether ties or spirals are
used.2.Improved Confinement of reinforced concrete columns, Ahmed M. El-Kholy, Hany A. Dahish,
9th January 2015, Ain Shams Engineering journal (2015):Due to the restriction on tie spacing and
disruption of concrete continuity, the lateral reinforcement that is given in the columns to resist lateral
deflection is occasionally insufficient to impart the necessary amount of ductility. Thus, the internal
confinement of the concrete is suggested in this work. This is done by enclosing the nominal
reinforcement with EMM (Expanded Metal Mesh).What do we know about confinement in Reinforced
Concrete Columns? Koji Sakai & Shamim A. Sheikh, ACI Structural Journal, Technical Paper, March-
April 1989:This technical paper attempts to identify various constrained concrete qualities and, as a
result, the future direction of work, including the revision of codal provisions in accordance. The
influence of various factors on the confinement mechanism, the behaviour of a section and that of the
column, and the potential for plastic hinging in columns are only a few of the topics covered in this
work. Also, the paper offers various changes to the ACI code.3.Performance of high-strength concrete
Columns confined by medium strength of spirals And hoops :Evaluation of tightly enclosed, axially
compressed tests on high-strength concrete columns. The primary goal of the research is to understand
how spirals and hoops with medium strength (400 mpa to 600 mpa) affect the behaviour of constrained
high-strength concrete columns. Concrete strengths and steel-specific limitations served as the study's
parameters.

3. METHODOLGY

3.1Problem statement

If you look at the performance of the column when responding to earthquakes and significant axial
loads, it is clear from the literature studies that restricting the column produces positive outcomes. As
it aids in maintaining the column's appropriate level of ductility after the elastic limit. Although earlier
literature has explored a variety of confinement reinforcement kinds and shapes, it is important to take
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into account their affordability and convenience of construction when evaluating their practical
application. A relatively inexpensive material is therefore required. With all these factors, using welded
wire mesh turns out to be a better choice. The purpose of this research is to compare how well a
rectangular column performs with and without welded wire mesh (1-inch spaced grid).This paper aims
to assess the confinement reinforcement's performance in terms of load carrying capacity, lateral
deflection, and vertical deflection in the rectangular column. Induced stresses and strains in the columns
are also crucial for this purpose. The Methodology is chosen as a result. The following are the column
configurations used to study performance.

TRC stands for Traditional Reinforced Column

The letter "1" in CRC1 stands for welded wire mesh with a half-inch spacing.

CRC2 stands for Confinement Reinforcement Column; the number 2 denotes welded wire mesh with
an inch-spacing.

Tablel: Specimens Details

Specimens
Specifications CRC2a, CRC2b,
TRC1, TRC2, TNRC3 | CRCla, CRC1b, CRClc | CRC2c
Height 750 mm 750mm 750mm
Column Breadth 250mm 250mm 250mm
Depth 250mm 250mm 250mm
Material M25 M25 M25
| Diameter 8mm 8mm 8mm
A, Main Number of bars 4 nos. 4 nos. 4 nos.
reinforcement
Materials Fe415 Fe415 Fe415
Diameter 8mm 8mm 8mm
{j‘?eral Spacing 150mm 150mm 150mm
einforcement -
Material Fe415 Fe415 Fe415
Welded wire mesh
Confinement spacing nil nil nil
Reinforcement Material nil G.I G.L
3.2 Materials

Cement, sand, and aggregate needed for casting the columns were proportioned using concrete mix
design in accordance with IS 10262:2009. Three 150mm x 150mm x 150mm cube specimens were cast
in accordance with the specification that the proportion of concrete for M25 grade be 1:1:2. Moreover,
galvanised iron serves as the material for the welded wire mesh and the steel reinforced employed in
the Fe415 bars.

3.3 Reinforcement Arrangement

L9 < . .
s BN 5 % 2

‘J.As ) o waliia M 5 . Sy ) A
Fig.1: Reinforcement On TRC Fig2: Reinforcement On CRC1

(Welded Iron Mesh)
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4. CONCLUSION

1.After comparisons of experimental and software results following conclusions are derived.
2.Comparing the experimental results, it can be concluded that use of Welded wire mesh increases the
Load carrying Capacity of the Column and also reduces the vertical and lateral deflections.

5. REFERENCES

1.Li, B., and Park, R., “Confining reinforcement for high strength concrete columns”, ACI Structural
Journal, Vol. 101, No.3, May-June 2004, pp. 314-324

2.Bae, S., Bayrak, O., and Williamson, E., “What do we know about the performance-based design of
Columns?”, Paper no. 997, 13th World Conference on Earthquake Engineering, Vancouver, B.C.,
Canada, August 1-6, 2004, 15pp.

3British Standard, 2002. BS EN 12390-3:2002, Testing hardened concrete-part 3: Compressive strength
of test specimens. http://www.techstreet.com/cgibin/detail ?product id=1111208

4.Experimental Investigation on using Mesh as Confinement materials for High Strength Concrete
Columns, H. Zhao & M. N. S. Hadi, 12th East Asia Pacific Conference on Structural Engineering &
Construction, 2011.

5.Rohit, D.H.H., Narahari, P. Sharma, R., Jaiswal, A., and Murty, C.V.R., “When RC Columns become
RC structural walls”, The Indian Concrete Journal.

6.Confinement Reinforcement for Concrete Columns, S. Watson, F. A. Zahn & R. Park, Journal of
Structural Engineering Vol.120, No. 6, ASCE, 1994.

7.Popovics, S., 1998. Strength and Related Properties of Concrete A Quantitative Approach. John Wiley
and Sons, Inc., ISBN: 0471149039, pp: 535.

Page | 19


http://www.techstreet.com/cgibin/detail?product_id=1111208

ISBN No.:778-73-5811-437-3

Proceedings of 3rd International Conference on
Trends n Herald in Engineering Excellence & Metamorphosis (THEEM — 2023)

App-Based Construction Material Procurement System
'Priti Deshmukh”, 'Fauwaz Parkar, 'Rajendra Magar,
ISchool of Engineering and Technology, AIKTC, Panvel
* corresponding author : pritindeshmukh @ gmail.com

ABSTRACT

Construction industry is one of those industries of the world in which require fund in bulk. Investment
of any project determine strategy of the work and more than 60% of the total cost is only used in the
material and dependent upon the type of project. But, delay in the material supply can affect project
time as well as project capital. Effective construction procurement management is the key to success of
construction project. The procurement method on construction site plays vital role to minimize the
losses

One of the features of the construction industry over the last three decades or so has been the use of
various procurement methods for project such as management contracting, project management and
design and build method. With growth in the use of these methods the number of research have
investigate the criteria for selection and performers in the term of time, cost and quality. However there
is lack of reporting in on association between procurement method and advanced related issues. The e-
procurement system can solve these a lot of problems in construction. With the help of app-based
material system we can analyze all materials and respective rate, vendors. App -base material
procurement system gives a platform for all common construction firm.

Keywords - e-procurement, construction industry, contracting, Material management, procurement
system.

1. INTRODUCTION

Procurement is the process of finding and agreeing to terms, and acquiring goods, services, or works
from an external source, often via a tendering or competitive bidding process. The construction project
may be regarded as successful if the building is completed as scheduled, within budget and quality
standards as well as achieving a high level of client satisfaction. Increasingly, the fulfillment of these
criteria has been associated with the problem of procurement method for construction. In short, the
selection of the appropriate method can shape the success of the project. The construction industry
different from material supplying, manufacturing industry. Material demand problem sometimes occurs
due to external events, such as delays in permit, inspection, material quality, availability of material,
labor, weather, etc., that can affect the project completion date. Different construction phase specified
requirements and project delay in any event-based influence the planning phases. The construction
major to the two common constrain limitations resource availability and work availability. Work
availability process in construction project internal or external depended. The nature related of work
dependence normally not control. If as the construction management not fulfill the resource
management, the resource management enormous number of resource management and procurement
studies. The use of the internet for the construction industry has been mainly used for communication
rather than for many other things the platform has to offer. The purpose of this study is to examine the
characteristics of a app-based integrated material Procurement system for construction project delivery.

There are three main procurement methods, which are as follows:
1. General Contracting (Traditional Method)
2. Design and Build
3. Construction Management.

By considering above challenges and facts above methods of procurements are very lengthy and
required a lot of time, Which are the not suitable for every type of the procurement therefore to develop
the app based material procurement system.

With the help of app based material procurement system we can compare various vendors/ suppliers
and rates of different material for construction. By using app based material system we can analyses
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various vendors/ suppliers of particular region. Therefore this tool will provide enhanced interaction
between the builder and the vendors / Suppliers.

2. METHODOLOGY
— Review of Literature —— Sign up process
—— Problem statement —— login process
—> Aim & Objectives — Selection of material

h A

Case Study —»—» Experimental Programme # Selection of vendor

— Result & Disscussion — Order placing

— Conclusion — Select mode of payment

— Order confirm

b Order successfully placed

Fig. 1: Methodology

Step 1: Sign up process :
The web based material procurement system in which first have to registration either as seller or
as buyer, in which some information can put up as input and sign up initially. If using this application
as a buyer then fill up given inputs as given in fig. First of all can enter mobile number, password,
confirm password then there are two option buyer and seller select buyer and then sign up .
Step 2: Log in process:
If it can be using this application as a seller then fill up given inputs as given in fig.
First of all enter mobile number, password, confirm password. then there are two options buyer and
seller select seller and then sign up.
Step 3: Selection of material and vendor:
In this stage there are various construction materials with their brand names ,rate and unit. can be
selected particular material and compare according to vendors, brand names, rates and feasibility.
Step 4: Order placing: After selection of material and comparing vendors Selection of mode of
payment there are two options for a payment.

1. Pay online

2. Cash on delivery
Fill up details regarding payment and click on the PLACE ORDER
Step 5: Order Done
After placing order by selection of mode of payment then click on DONE which indicate order
successful complete.

3. RESULTS AND DISCUSSION
For the purpose of the material procurement as a seller and as buyer results & discussion as given
below.
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1. Seller — If it can be using this application as seller then in first step sign up as seller and in
second step the product details are filled as shown in the fig. like enter Material Name-Steel,
vendor name-S.S. Enterprise, address —sanpada,

Mobile no., brand name-tata, rate 65, unit-kg. Put up all the information as shown. Click on
the ADD PRODUCT.

My Application <« My Application

Product Details

=3

Steel

9867170125 S. S. Enterprises
Sanpada

O Buyer ®) Seller 9967555500

.
Tata

Signup
65
Kg
Select Image tata_steel
Step -1 Step - 2

Fig.2: Steps for Signup
2. Buyer —Step-1 & Step-2
As buyer using this application, there are six steps in that first step enter mobile no and login
first as buyer.
In second step there is option of all material we selected Brick 4” there are various brick
vendors as shown in fig. So according to rate, brand &feasibility selected Aradhya Enterprises

My Application <« My Application

lect Materials

BRICK 4"
9967170125

‘ Raj Enterprises
Material ;

Step - 1 Step -2

Fig.3.Steps for Selection of Materials
Step-3 & Step-4-Details of Aradhya Enterprises as shown in fig ,placed quantity of
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5000 bricks , got amount 47500/-
Clicked on CONTINUPUS and placed address-Shedung old Pune-Mumbai highway ,Tal- Panvel. And
clicked on PLACED ORDER

11220

My Application

Aradhya Enterprises

Material BRICK 4
Brand Aradhya
Rate 9.5
Unit NOS
Address Panvel
Contact XYZ
Quantity
NOS 5000
Total Amount 47500.0 Address X

Enter Delivery Address

Shedung, Old Pune-Mumbai Highway,
Tal-Panvel

— T
PLACE ORDER

o - = o) )

[

Step -3 Step -4

Fig.4.Placing of Required Materials
Step-5 & Step-6 — In step- 5 there are two payment option we selected Pay Online .
Filled up all of debit card/credit card and clicked on PLACED ORDER
In step -6- clicked on DONE and order successfully done. As shown in fig.
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o 11:22

My Application

Delivery Address
Shedung, Old Pune-Mumbai Highway,
Tal-Panvel

elect Payment Mode

(®) Pay Online
O cash on Delivery

Enter Debit or Credit Card details Successful

Your order placed successfully

Card Number

584285486852

E cvv

xplry/Validity
12/2023 321

Total Amount 47500.0

PLACE ORDER

Step -5 Step - 6

Fig.5.Steps for Payment
3. DISCUSSION:

There are varies methods for procurement of material in construction industry. But, every time all
methods are not suitable for each and every construction company. there are various methods,
software’s used for material procurement but these are not always affordable for all construction firm.
So, web-b based material procurement system is affordable for all small n large construction firm. With
the help of this web -based system got a lot options for selection. Any construction firm or any
contractor can compare material, vendor and rate of respective material. It is fastest n time consuming
procurement system. Most important thing is that can achieve all vendors in particular region which is
nearby us and can order immediately. As buyer and as seller can use this system. The web-based
procurement system gives a platform for all buyer and seller in particular region and bring them in same
platform.

4. CONCLUSION : In construction field there are various methods for procurement of material ,but
every time each method is not suitable for every contractor or vendor/supplier but web based material
system gives a efficient and convenient platform.
a) This android based application for web-based material procurement system is successfully developed
which is efficient &economic for buyer and seller.
b)It provided a platform for comparing a various material, brand and their rate of various suppliers and
buyers according to their convenience
¢)This developed web based material procurement system increased varies business opportunities for
small construction firms, vendors/suppliers.
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ABSTRACT

For pavement like highway construction, fine-granular soils are not suitable due to their weak
properties, such as poor grading, low bearing capacity and more plasticity, ability to swelling and
shrinkage. To improve these soil properties various soil stabilization techniques are needed. Using Geo-
synthetics are one of the materials used in soil stabilization. This experimental study has been carried
over to improve the strength of soft soil (from Nanded-NH361) by using artificial geo-synthetics
material like Geo-Textile, Geo-composite, and Geo-grid. In this experimental study, index properties
and engineering properties of soft soil and stabilized soil sample with geo-Synthetics materials were
determined. Samples are subjected to various Laboratory tests which have been used to determine the
engineering properties of soil. The laboratory tests, such as the standard proctor compaction test (SPT),
California bearing ratio (CBR) test had been done to determine the properties of the samples. Geotextile
and geo-grid materials have been shown to improve the strength and bearing capacity of soils, as well
as reduce the formation of ruts in unpaved roads. Tests have found the higher CBR values and improved
stress distribution. Ground improvement with geotextiles depends on the soil type, with clayey soils
responding more positively to geotextile reinforcement than sandy soils. The results of the study
demonstrate that the geotextile-reinforced soil samples exhibit significant improvement in their strength
and stability properties when compared to the unreinforced samples. The geotextile layers help to
distribute the load and increase the bearing capacity of the soil. The CBR value of the geotextile-
reinforced soil samples is found to be higher than that of the unreinforced samples, indicating an
increase in the soil's load-bearing capacity.

Keyword: soil stabilization, Geo-Synthetics, bearing capacity, Geo-Textile

1. INTRODUCTION

A well-developed transportation infrastructure, including a strong road network, is crucial for the
growth and development of a country. It facilitates the movement of people and goods, spurs economic
activity, and contributes to overall quality of life. Improving the quality of service provided by roads
can greatly enhance the transportation experience and promote the growth. Ground improvement
methods are techniques used to modify the properties of subgrade soils to improve their load-bearing
capacity and stability, thus reducing the likelihood of deformations and extending the service life of
roads built on these soils. Some common ground improvement techniques used are soil reinforcement
and the geo textile method. The choice of method depends on the type of soil and the desired end result.
The goal is to provide a cost-effective solution with a long service life, while also reducing maintenance
costs and avoiding disruptions in traffic service. Geo-synthetics are synthetic products used in soil
stabilization and reinforcement. They include geo-textiles, geo-grids, geo-nets, geo-foam, geo-
membranes, geo-composites, and geo-composites. Non-woven natural and synthetic fibers, such as
polyester, polyamide, polyethylene, and polypropylene, can also be used to reinforce soil. Geo-
synthetics improve the soil's bearing capacity, shear strength, stiffness, and permeability, reducing
differential settlement. They have high tensile strength, better elongation, and high stiffness. Soil
reinforcement with geo-synthetics result in 30% to 50% of cost savings, and a quicker installation when
compared to rigid structures.

2.LITERATURE REVIEW

A. Al-Tamimi in (2010) observed that increase in the percentage of the PF resulted in increased angle
of internal friction and ductility of sand. M. V. Chincholkar (2014) investigated the reinforcement
effect of geotextile in sand by conducting direct shear tests. The results showed that geotextile
reinforcement significantly improved the soil's strength and reduced its deformation. Geotextile
reinforcement significantly increased the strength and stiffness of the soil and decreased its deformation,
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according to the findings. A. S. Soganci (2015) observed that as the PF content increased, the
unconfined compressive strength was found to increase thus concluding that stabilization of expansive
soils with PF is an effective method. Mohammadehsan Zarringol (2016) determined the impact of
sand-clay bond in geo-grid and geo-textile on bearing capacity. They examined clay-geo-synthetics,
sand-geo-synthetics and clay-sand-geo-synthetics samples using direct shear tests. The friction between
clay and reinforcement was provided by encapsulated-sand system. B.M Patil (2017) in this study Soil
reinforcement results in 30 to 50% savings in cost, considerable saving in timedue to rapid installation
and was also able to withstand deformations and foundation settlement problems in a better way
compared to rigid structures. Hyeon-Su Ham (2018), investigated by carrying out the model test
realizing the case in which soft surface ground improvement and depth improvement are simultaneously
applied. And it was intended to understand the effect of the thickness of surface layer, the diameter and
length of the improvement body on the reinforcement effect of geo-grid. The result showed that the
effect of the surface layer thickness is greater than the effect of the deep layer diameter. Moreover,
when the surface layer is reinforced with a geo-grid, the strength of the surface layer part is enhanced
and this effect of a geo-grid reinforcement caused the reduction of surface settlement. R. A. Joshia
Issac (2021) investigated that for the design of pavement structure the subgrade soil and its properties
are important as it gives adequate support to the pavement. To increase the life of pavement the subgrade
must be able to support loads transmitted from pavement structure without excessive deformation under
adverse climatic and traffic conditions.

3.MODELLING AND TEST PROCEDURE

In this Experimental study, Soil sample collected from ongoing site (Nanded-Latur) NH361 work at
Wadi Phata, Nanded district in Maharashtra was used in the experimental work. Tests such as wet sieve
analysis, specific gravity test, Consistency tests, Standard proctor Compression Test and California
bearing ratio tests were conducted in the laboratory to determine the index properties and engineering
properties of the soil. At Initial stage Soil was classified as per Indian Standard Classification System
(ISVS) based on the index properties of the soil. Geo-synthetics material such as geotextiles and geo-
grids were purchased from the market and were used for improving the engineering properties of soil.
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Compression test
The Standard Proctor Compaction test (SPCT) was conducted on Virgin soil (VS) to determine the
maximum dry density (MDD) and optimum moisture content (OMC). And soaked CBR test and
unsoaked CBR were conducted on VS, on soil samples with varying percentage of polypropylene
fibers (PF) (i.e. 0.5%, 1 % & 1.5%) and on soil with geo-synthetics such as geo-grid placed at
various depths (i.e. D/4, D/2 and 3D/4 depths from top of soil). Based on the experimental results, the
soil's optimum percentage of PF was determined using the soaked CBR test to observe strength gain.
The optimum depth of placement of geotextiles or geo-grids in the soil was also determined, which
resulted in the maximum strength observed in the soaked CBR test. Additionally, the increase in
strength of soil with PF and the soil with geotextiles or geo-grids was evaluated and compared to the
strength of the virgin soil.
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Fig. 3 CBR test | Fig. 4 Geo-textile (PF) in road
construction

4.RESULTS AND DISCUSSION

The following is a list of the outcomes of the tests used to ascertain the index properties of the soil:
the specific gravity test, wet sieve analysis, liquid limit test, and plastic limit test. The results of the
soaked CBR test on reinforced and unreinforced soil, as well as the OMC and MDD obtained from
SPCT, are also listed below

Soil Classification
The soil sample was categorized in accordance with Indian Soil Classification system (ISVS) based

on the index properties of the soil. We found the specific gravity =2.74, Liquid Limit=43%, Plastic
Limit=23%, therefore Plasticity Index= 20%, From Wet Sieve analysis Gravel=1.3%, Sand=39.7% and
Clay=59%. From these result and Indian Soil Classification System the Soil Classify as CL-MI.
Standard Proctor Compaction Test on VS
In order to obtain MDD and OMC, dry density values and moisture content from SPCT on VS were
plotted in a graph.
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Fig 5. Graph of Moisture content v/s Dry Density for VS
OMC was found to be 12.73 percent and MDD was found to be 1.79 gm/cc from SPCT. Based on the
OMC and MDD obtained from SPCT, moulded soil specimens for soaked CBR test were prepared at
97% relative compaction.
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Soaked CBR Test on soil with varying percentage of PF
Fig. 6 depicts the load penetration curve derived from a soaked CBR test on VS and soil
specimens containing varying amounts of PF prepared at 97 % percent relative compaction.
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FIG 6. Load Penetration Curve from the Soaked CBR Test
The soaked CBR values for the soil with varying percentages of PF are shown in Table 1.

Table 01: Soaked CBR Values of Soil Specimen With Varying Percentage Of PF

Soil Specimen Soaked CBR value (%) Increase in soaked CBR w.r.t. VS
VS soil 6.82 -

Soil + 0.5 % PF 9.3 1.36 times

Soil + 1 % PF 10.2 1.5 times

Soil + 1.5 % PF 9.6 1.41 times

According to the findings, the soaked CBR value of the soil specimen increased from 6.82 percent for
VS to 10.2 percent for soil with 1% PF, after which it decreased, as the percentage of PF increased from
0% to 1.5%. This decrease in the soil's CBR value may have been caused by PF interfering with the
interlocking of the soil grains when it was added beyond 1%, which reduced the soil's CBR value. The
soaked CBR value of soil with 1% PF was found to be 1.5 times higher than that of VS. As a result, it
is possible to draw the conclusion that the soil's maximum gain in CBR strength when compared to VS
can be achieved by adding 1% of PF to the soil.
Soaked CBR Test on soil with Geo-synthetics placed at varying depths

Fig. 7 depicts the load penetration curve derived from the soaked CBR test that was carried out on
a soil specimen that had been reinforced with geotextiles, geo-composite, and geo-grids that were
positioned at varying depths from the soil's surface.
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Fig 7. Load Penetration curve of soaked CBR test for soil with geo-synthetics placed at varying
depths from the top

Table 3 displays the soaked CBR values for the soil with geotextiles, geon-Composites, and geo-grids
placed at varying depths of D/4, D/2, and 3D/4 from the top, as well as the corresponding increase in
soaked CBR values in relation to VS. This is the load penetration curve of the soaked CBR test. Fig.
The soaked CBR values presented in Table 3 are depicted graphically in Figure 4.

Table 02: Soaked CBR Values of Soil with Geosynthetics Placed At Varying Depths from the Top

Soil Specimen Soaked CBR value ?érRezx-er-ti-nVsSoaked
VS / Unreinforced soil 6.82 -
Soil + Geotextile at D/4 from top 10.5 1.54
Soil + Geotextile at D/2 from top 11.1 1.63
Soil + Geotextile at 3D/4 from top 11.7 1.72
Soil + Geo-composite at D/4 from top | 9.3 1.36
Soil + Geo-composite at D/2 from top | 10.76 1.58
tSoc;)il + Geo-composite at 3D/4 from 11.35 1.66
Soil + Geo-grid at D/4 from top 9.86 1.45
Soil + Geo-grid at D/2 from top 10.3 1.51
Soil + Geo-grid at 3D/4 from top 11.1 1.63
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Fig. 8. Soaked CBR values of soil with geo-synthetics placed at varying depths from the top
The findings indicate that soil reinforced with geo-synthetics improved its soaked CBR strength by
approximately 1.36 to 1.72 times that of VS. The soaked CBR value of the soil also increased when
the depth of placement of geo-synthetics was increased from D/4 to 3D/4 from the top of the soil. As
a result, the present study suggests that geotextiles, geo-composite and geo-grids should be placed at a
depth of 3D/4 from the soil's surface. In addition, soil reinforced with geotextiles outperformed soil
reinforced with geo-composite and geo-grids in the soaked CBR test. The stress distribution on the soil
sample was improved and surface penetration and deformation were reduced as a result of the
introduction of geo-grid reinforcement. Compared to unreinforced soil, the base course thickness of
soil reinforced with geo-synthetic materials was reduced by up to 40%.

5.CONCLUSION

For soil with 1 % PF maximum soaked CBR value was found to be 10.2 %. Compared to virgin soil,
CBR value increased by 1.5 times. Thus optimum percentage of PF that can be added to soil is 1 % at
which the soil showed maximum strength gain Soil reinforced with geo-synthetics, showed an increase
in strength of about 20% to 44% compared to soaked CBR strength improved by 1.36 times to 1.72
times the soaked CBR value of unreinforced soil. Soaked CBR value of soil was found to increase as
the depth of placement of geo-synthetic was increased. In the present study, three fourth the depth from
top of the soil can be considered to be the optimum depth of placement of geotextiles, geo-Composite
and geo-grids. Soil reinforced with geotextiles showed maximum strength gain in soaked CBR test
compared to soil reinforced with geo-grids and geo-Composite.
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ABSTRACT

Geotextiles are generally used for tensioning and separation in road construction to prevent relocating
and intermingling materials and thus enabling the free movement of water. The geotextile network
should be stable enough not to difficulties would arise in porting, installation and repairs in the future.
It is commonly divided into two categories Woven and non-woven geotextiles. Properties of geotextiles
such as ductility, tensile strength, diffusion permeability, flexibility are largely influenced by its
molecular weight. Polyamide, polypropylene, Polyester and polyethylene are the four main raw
materials used in the manufacture of geotextiles.

Keywords: Geotextile, Flexibility, Elongation, Strength, Bearing.

1. INTRODUCTION

Road pavement, as part of the road infrastructure, plays a very important role in road performance and
in constructing safe and smooth surfaces. The subgrade layer of the road may be a compacted layer of
dike, available natural or improved soil. The subgrade material is prepared according to the geotechnical
properties and the first layer of pavement is placed over it. The subgrade which is ultimately considered
as the pavement foundation and bears the entire load of the pavement body and vehicles. Therefore, it
is of utmost importance to construct pavements with high bearing capacity and life span as well as to
maintain them in proper working condition. A pavement body is usually composed of several layers
including subgrade, sub-base, base and asphalt.

2. LITERATURE REVIEW

In a check of numerous papers, all authors have concentrated on study the use of geotextiles in civil
construction systems for soil filling to ameliorate soil characteristics. To make poor soil more
manageable. Enabling construction in otherwise unsuitable locations. Finding the load per soil
settlement and managing the sediment content and size of soil particles in the sub base layer. In[1]
experimental study was conducted to improve the bearing capacity of soils using geotextiles. In this
study, goutte (gunny bag) is used as geotextile, while sand is used as soil medium. This research presents
the results of laboratory load tests on model square foundations supported on a reinforced sand bed.[2]
Reinforced soil foundation construction for shallow foundation support has considerable potential as a
cost-effective alternative to conventional foundation support methods. In this technique, one or more
layers of geosynthetic reinforcement are placed under the base to create a composite material with
improved performance characteristics.[3] small-scale model tests to evaluate the potential benefits of
reinforced soil under shallow foundations. Since the ability of the geotextile to reinforce such systems
is derived from the friction at the soil-geotextile interface, the tests were performed using sand as the
backfill material.[4] This study investigates the improvement of the bearing capacity of a clayey soil
with a thin layer of sand on the surface and the placement of geogrids at different depths. Model tests
were performed for a rectangular foundation resting on soil to establish the load versus settlement curves
of the unreinforced and reinforced soil system.[5] and [6] Soil stabilization methods for modifying and
improving the physical and engineering properties of soil to achieve a set of predetermined goals. In
many engineering applications, the use of geotextiles is considered an effective method for soil
improvement. Research results indicate that when geosynthetics are placed between the subgrade and
subgrade, the bearing capacity of fine-grained subgrades is increased.

3. METHODOLOGY
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3.1Materials and Methods

According to IS 2720 (Part 16): 1987 Soil test methods: Laboratory determination of CBR (Second
revision). Reaffirmed - December 2016.

Target CBR is the statement expressed. The properties of the soil and geotextile materials used for the
tests are listed below.

A) Soil Has an optimum moisture content and a more than dry density of 17.7% and 1, respectively,
according to the standard Proctor test.

652 g/cm? respectively. California Load Factor (CBR) of 29 at 2.5mm penetration.

B) Geotextiles Nonwoven geotextiles have high elongation, high creep and low strength, which makes
them unsuitable for use as soil reinforcement. Therefore, woven geotextiles were considered for the
experiments. For woven geotextiles, a multifilament was chosen because of its high tensile strength.
For the experimental work, the geotextiles were supplied by KT International Limited, a local
manufacturer in Mumbai. Here are the characteristics of geotextiles.

* Type of geotextile: Woven multifilament.

* Type of fiber: Polypropylene.

* Brand name: GWF (T) 52 — 240.

» Weight: 240 g/m?2.

* Pore size: Less than 75 microns.

* Maximum elongation: 27%.

* Tensile strength (peeling method): Warp 55 KN/m: Weft 43 KN/m

* Bursting strength: 5500 KPA.

* Permeability: 31 I/m2/s.

3.2 Procedure

A) Preparation of test sample:

1. Modified sample: The test material must pass through the 19 mm IS sieve and remain on the 4.75
mm IS sieve. The dry density for the improvement shall be the ground density or the maximum dry
density value estimated by compaction tests (heavy compaction tests according to IS 2720 (Part 8) 1983
for railway formations). The compaction water content should adopt the optimum water content or field
moisture according to the situation.
2. Dynamic Compaction: A representative sample of soil, approximately 4.5 kg or more for fine-grained
soil and 5.5 kg or more for granular soil, should be taken and thoroughly mixed with water. If soil is to
be compacted to maximum dry density at optimum moisture content, it is necessary to accurately
measure the mass of soil required and add the amount of water necessary to ensure the moisture content
of the sample of soil is equal to the optimum moisture content determined.

3. Fix the extension ring and the base plate to the formwork. Put the spacers on the base. Place the filter
paper on the spacer.

4. Grease the inside of the mold. Compact the soil mixture with a heavy compactor. that's to say. The
soil was compacted in 5 layers, each layer was compacted 55 times, the 4th layer.89 kg pestle.

5. Remove the extension ring and use a ruler to carefully cut the compacted soil horizontally on top of
the form. Any holes formed in the surface of compacted soil by the removal of coarse-grained material
should be filled with smaller-sized material.

6. Remove the bottom perforated plate, spacers, and filter paper, and note the quality of the mold and
compacted soil samples.

7. Mount the tripod of the expansion meter on the edge of the mold and record the initial dial gauge
reading. Record daily readings based on reading time. During the entire period, a constant water level
must be maintained in the tank.

8.At the end of the soaking period, record the final dial indicator reading and remove the pressure gauge
from the tank.

9. Remove the free water collected in the mold and allow the sample to drain for 15 minutes. Remove
the perforated plate and the top layer of filter paper. Weigh the soaked soil sample and record the weight.
B] Penetration Test Procedure

1. Place the mold assembly with specimen on the penetration tester base plate. To prevent soil rotation
in the feeder hole, a 2.5 kg ring weight should be placed on the ground surface before adjusting the
penetrating piston and then the rest of the feeder.
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more than 4 kg, in order to establish complete contact between the piston and the sample.

3. Set the load and strain gauge readings to zero. Apply a load to the piston such that the penetration

rate is approximately 1.25 mm/min.

4. Record load readings at 0.5, 1.0, 1.5, 2 penetrations. 0, 2.5, 4.0, 5.0, 7.5, 12 Average 10.5 millimeters.
5. Lift the plunger and release the mold from the loader. Take about 20 to 50 grams of soil from the top

30 millimeters and measure the moisture content.

4. RESULTS OF LIGHT COMPACTION

4.1 Proctor Test

Table 4.1: Proctor Test

Weight of Weight of Weight of empty | Weight of can + | Weight of can +
mould mould + soil in can in gm wet soil in gm dry soil in gm
—41560gm gms
Trial
1. 5935 8.689 39.623 32.684
2. 6010.5 9.178 41.789 34.027
3. 5987.5 11.607 54.775 44.225
4. 5980 9.767 40.210 30.656
5. 5912 8.870 42.550 33.956
Calculation
W=W2-W3/W3-W1
Were,
W = Water content
W1= weight of container
W2= weight of container + wet soil
W3= weight of container + dry soil
Result: Water content of soil is 13
4.2 Results of CBR Test on Soil Without Geotextile
Table 4.2: CBR Test on Soil without Geotextile
Sr No. Penetration | Proving ring | Test Load Corrected CBR
mm Division(X) | load(kg) intensity load %
(@)= (X x5) | (a/Area  of | intensity
plunger)
1 0.5 3 15 0.38
2 1.0 5 25 0.64
3 1.5 22 110 2.80
4 2 30 150 3.82
5 2.5 40 200 5.09 6.1 8.71
6 3 45 255 5.73
7 3.5 53 265 6.74
8 4 60 300 7.64 8.1 7.71
9 4.5 71 355 9.04
10 5 80 400 10.19
11 5.5 84 420 10.70
Calculation
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Area of plunger = 39.27 mm?
CBR value = (Test load to chosen penetration x 100) / (Standard load for same penetration)

PENETRATION (mm)

Figure 4.2: CBR Test on Soil Without Geotextile

4.3RESULTS OF CBR TEST ON SOIL WITH GEOTEXTILE
Table 4.3: CBR Test on Soil with Geotextile

Sr Penetration Proving ring Test load(kg)
No. mm Division(X) (X x5)
1. 0.50 2.00 10

2. 1.00 5.00 25

3. 1.50 9.00 45

4. 2.00 12.00 60

5. 2.50 16.00 80

6. 3.00 21.00 105

7. 4.00 33.00 165

8. 5.00 45.00 225

9. 7.50 77.00 385

10. 10.00 106.00 530

11. 12.50 122.00 610
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-—@— without geotextile with geotextile

Figure 4.3: CBR Test on Soil with Geotextile

S.CONCLUSIONS

1.The global geotextiles market is therefore expected to grow over the forecast period. geotextiles cost
effectively solve most road geotechnical problems and design engineers should fully understand the
problem and use it relatively to solve it.

2.Geotextile have proven to be an excellent tool in the hands of civil engineers to solve major
geotechnical problems.

3.Geotextile offer an important solution for subsoil improvement and soil protection.

4.1t can be proved that geotextile are beneficial when used with soil or used for road construction as
compared to convention method.
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Abstract— Water pollution on a global scale is a severe problem. When contaminants are put into the
natural environment, such as lakes, rivers, seas, and groundwater, they cause waterborne illnesses.
Businesses that contribute to water pollution include those in the chemical and pharmaceutical
industries, sugar firms, steel plants, coal, soap and detergent companies, paper and pulp companies,
distilleries, tanneries, food processing facilities, and others. India is both the world's greatest user and
the second-largest producer of sugar.

Because of this, the volume of wastewater produced by the sugar industry has also grown. Heavy metals,
sulphates, chlorides, and oil and grease nutrients are all present in the wastewater from the sugar
industry. The "Microbial Fuel Cell" Treatment Method was used to decrease the numerous
contaminants found in the synthetic waste water of the sugar industry.

Due to the high cost of proton exchange membranes, Salt-bridge is a more affordable choice for
constructing a microbial fuel cell. The efficacy of microbial fuel cells was assessed by altering the agar
concentration during the formation of a slat-bridge using sugar industrial effluent as the substrate.

Keywords—Microbial Fuel Cell; Salt Bridge; COD, BOD, and TDS

1.INTRODUCTION

Rapid industrialization and urbanisation have a detrimental effect on the collection, handling, and
disposal of effluents in emerging countries like India. This has serious implications for environmental
concerns and public health. Components of unmanaged organic waste from industries, governments,
and the agricultural sector poison the land, water, and air on a massive scale. Trash management and
disposal is currently the largest environmental problem the world is facing.

Due to their high organic content, agricultural waste, residential garbage, and industrial waste are the
finest substrates for energy generation. The use of microbial fuel cells (MFCs) is one of the approach for
wastewater treatment that shows promise. Due to its efficiency and capacity to generate bioelectricity
from renewable sources like wastewater, MFC have grown in significance over the past few decades. A
potential technique for concurrent energy generation and wastewater treatment, microbial fuel cells
(MFCs) are special devices that may use microorganisms as catalysts to transform chemical energy into
electricity under anaerobic conditions.

In MFCs, electricity has been produced from a variety of organic substances, including proteins, fatty
acids, and carbohydrates. During product manufacture and processing, the sugar business produces
undesired leftover liquid waste. Each tonne of crushed sugarcane produces around 1000 litres of effluent
in the sugar industry. Sugar industrial effluent has a high BOD concentration, which lowers the dissolved
oxygen content of water bodies, making them unhealthy for both aquatic life and human usage. Its impact
on pollution is one of the most important environmental problems. Numerous clean up techniques have
been used, and innovative bioremediation methods are being considered for the treatment of wastewater
from the sugar sector.

In terms of wastewater treatment, the MFC stands out for three reasons: energy savings, a reduction
in sludge generation, and a reduction in energy consumption. The ability to remediate various
wastewaters has been thoroughly investigated in several studies. Multiple pollutants, including biological
wastes, heavy metals, polyalcohol, petroleum product colours, phenol and phenolic compounds, furan,
quinolone, and pyridine derivatives, have been shown to be removed using MFCs. However, real
wastewater must be used to test MFCs' performance before they can be put into use.

2. REVIEW OF LITERATURE
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Reference Paper Authors Contents
Alterman. Microbial fuel cells have been researched and are emerging as
P, K. an effective method of treating wastewater. Investigated is the
Rabaey, P. effectiveness of potential energy conversion. The rates of energy
Clauwaert recovery are investigated and evaluated.
GENERATION OF | and W.
ELECTRICITY Verstraete.,
USING SUGAR 2006
MILL SC Santra et According to studies, MFC produces energy without the need
WASTEWATER al., 2014 of fossil fuels. In MFC technology, microorganisms are used to
BY MICROBIAL convert chemical energy into electrical energy. MFCs are self-
FUEL CELL sustaining and very effective because they don't require fossil
fuels but rather sewage and food waste as their primary sources
of energy.
2.METHODOLOGY

e Sample collection
The Aditi Sugar Trader. discharge channel outlet at Sideshwar Bhawan Girgaon, Mumbai District,
Maharashtra, India is where the industrial effluent from the sugar industry is collected for bioremediation.
Using distilled water, the polythene container is completely cleaned before sampling the effluent.
Following effluent sampling, the effluent sample is transferred to the lab and kept there at room
temperature for further examination using established procedures.
e  Mfc components
Electrodes, anodic and cathodic chambers, and salt bridge make up the majority of an MFC, . Ion
transport is facilitated by the salt bridge that connects the cathodic and anodic chambers (protons). Anode
and cathode materials utilised were carbon and steel rods.
A. Procedure to Prepare Salt Bridge
e Pour 100ml of distilled water into a pan from a measuring flask. Heat it for a specific amount of time
till bubbles form. * Pour 5 grammes of NaCL into the pan. « After the NaCL has dissolved, add 5 grammes
of agar and stir until the powder has completely dissolved. * Transfer the dissolved agar to a 10 cm PVC
pipe, position the pipe in a dark area, and wait 24 hours for the agar to solidify.

B. Construction of MFC
o First, we take two 2.5-lit boxes and drill a hole in each of them so that the PVC pipe can be attached.
 Agar was already formed in the PVC pipe so that we could use araldite to connect the PVC pipe in the
center of the boxes.
* Place 1 lit of waste water in the anode and 1 lit of distilled water in the cathode boxes.
* Electrical cables that are linked to a multi-meter that measures current have copper or stainless-steel
rods attached to them.
* Run this for 10 days, then collect the waste water and test the COD after water treatment.

C. Water quality analysis
Sample from waste water from the sugar industry was used for Microbial Fuel Cells' treatment. Two
bottles are used in the procedure; one contains a sample of waste water, and the other contains distilled
water. Each bottle has a rod dipped in copper or stainless steel, and a salt bridge is linked between the
bottles. Samples were collected after the treatment to calculate the chemical oxygen demand. The closed
reflux technique was used to assess the COD. The outflow was collected and evaluated for the
aforementioned characteristics every 48 hours when the MFC was in use.

D. Electrical measurements
The line between the anode and the cathode was attached to a digital multimeter, which was used to
measure the current (mA). The matching current flowing over the resistor was time-stamped.
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3.RESULTS AND DISCUSSION

3.1General: According to the Central Pollution Control Board (CPCB), India, the initial BOD and COD
concentrations were considerably high compared to their acceptable limits for the wastewater
characteristics indicated in Table 1.1. BOD and COD concentrations were determined both before and
after the batch-mode treatment of the wastewater. The key operational parameters for the current
investigation included pH, the molar concentration of the salt bridge, various electrode materials,
variable wastewater concentrations, and agitation speed. These factors are explained in more detail
below.

TABLE 1.1 INITIAL CHARACTERISTICS OF WASTE WATER

Sr. Parameters Values Unit
No

1. | Physical Colour Dark Brown -

2. Odour Unobjectionable -

3. pH 9.5 -

4, Temperature 25 °C

5. BODS5, 200C 7650 Mg/lit
6. COD 15340 Mg/lit
7. TDS 1046 Mg/lit

3.2EFFECT OF BOD REMOVAL EFFICIENCY:
Initially, Sugar wastewater had a BOD of 7650 mg/I. In an MFC setup, BOD was analysed over 15
days.
The effectiveness of BOD removal increased for MFC from 9% to 70%. Efficiency in BOD removal
was seen in MFC. At the ninth day of the procedure, the highest voltage generated was 525 mV.

TABLE 1.2 BOD REMOVAL EFFICIENCY

Day | BOD (mg/lit.) | % Removal | Voltage
Efficiency (mV)
Initial 7650 270
1 6946 09 330
2 6546 16 350
3 6111 22 362
4 5706 78 373
5 5396 33 420
6 4896 39 463
7 4390 45 478
8 3790 51 488
9 3365 56 495
10 2925 60 510
11 2385 62 518
12 2085 64 525
13 1735 66 480
14 1595 68 476
15 1395 70 470

From the first to the fifteenth day, the BOD removal effectiveness rose from 9% to 70%, respectively.
Thus, MFC showed up to 70% BOD removal effectiveness.

3.3 COD REMOVAL EFFICIENCY:

The ability of sugar wastewater to remove COD demonstrated the role of the bacteria present in the
wastewater in metabolising the carbon source as electron donors. Experimental results indicated some
compatibility between current generation and COD reduction. In MFC, continuous COD elimination has
been seen.
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The COD removal efficiency in MFC increased from 8% to 71% on the first and fifteenth days,
respectively. After 4-5 days in terms of time, COD efficiency for varied feed concentrations reached
equilibrium. The highest voltage produced was around 530 mV.

TABLE 1.3 COD REMOVAL EFFICIENCY

Day COD (mg/lit.) % Voltage
Removal (mV)
Efficiency

Initial 15340 00 280
1 14302 08 342
13889 15 362
3 13074 20 377
4 12355 25 438
5 11470 30 466
6 10520 36 480
7 9908 40 490
8 8923 46 505
9 8120 50 535
10 7416 54 512
11 7030 57 495
12 6380 61 488
13 5820 65 484
14 5090 69 484
15 4780 71 480

From Table, it can be shown that on the first and fifteenth days, respectively, the COD removal
efficiency in MFC ranged from 8% to 71%.

3.4 TDS REMOVAL EFFICIENCY:
rom the first to the ninth day of observation, the total dissolved solids removal efficiency ranged from

5.25% to 47.50%. The highest voltage produced was 520 mV on the fifth day.
TABLE 1.4 TDS REMOVAL EFFICIENCY

Day TDS % Removal Volt.
(mg/lit) Efficiency Generate

(mV)
1 1046 5.25 290
2 945 1178 322
3 895 19.03 395
4 795 29.37 465
5 720 35.08 525
6 655 42 495
7 596 46.24 485
8 588 46.98 480
9 580 47.50 476

The removal effectiveness of total dissolved solids was found to range from 5.25% to 47.50% from the
first day to the ninth day of observation, according to the data in Table 1.4 above. Efficiency of TDS
removal decreased after the seventh day.

4.CONCLUSION
The "Microbial Fuel Cell" treatment technology was used to decrease the numerous contaminants found
in the waste water of the sugar industry.
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A salt bridge is filled with various concentrations of agar, such as 5gms, For the passage of electrons in
the salt bridge, Sgms to10gms, and NaCL are also utilised.

To produce power and lower pollution levels, two distinct types of rods are employed, including copper
and stainless-steel rods. The number of contaminants decreases as current generation increases.

The MFC has to be further examined for enhancements in its performance and capacity to treat waste
water with high organic loads since it is a resource with great potential for the future.
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ABSTRACT

Waste management is an integral part of the supply chains that we rely on. Due to exponential growth
of population, there has been a remarkable increase in everyday waste wherein important our country
where safe and sustainable practices are scarce and waste management has not been adequately
regulated.

This paper examines the technical, economical and environmental aspects of waste management that
can be practiced at educational campus in Boisar. This study emphasizes the collection and management
of waste at college campus itself and then converting the waste into a sustainable energy resource. This
study also suggests the use of Bio-gas plant at college campus for organic waste management, a separate
E-waste recycling plant for e-waste management and a plant which can convert paper waste into other
useful items. This study states that this practice will also lead to zero waste generation in campus and
also the biogas can be used in campus canteens, the manure released can be used as fertilizer for plants
and the paper waste can be converted into food plates and glasses etc. This study states that this practice
will not only reduce the generation of waste to some extent but also convert it into a sustainable energy.
Which can be used in college campus. This study also states that if these practices are adapted by other
universities, it could create a significant impact on waste generation.

Keywords: Waste management, Biogas, College campus.

1. Introduction

The reduction of garbage produced on college campuses is a critical issue since it not only contributes
to environmental protection but also helps to conserve resources and cut costs. Many techniques, such
as recycling, composting, reducing food waste, and introducing sustainable practices, can reduce waste
on college campuses. Recycling is one of the most efficient strategies to reduce waste on college
campuses. Recycling bins should be positioned in conspicuous areas around the campus, and faculty
and staff should be urged to properly utilize them. To make sure that the right materials are put in the
right bins, recycling containers should be clearly labelled.

Composting is a further efficient way to cut trash on college campuses. Composting may produce
nutrient-rich soil for gardening and landscaping from organic waste such as paper, garden trimmings,
and food leftovers. By segregating their organic waste from other types of garbage, colleges can set up
composting facilities on their campuses and encourage employees and students to participate.

Another crucial component of waste reduction on college campuses is the decrease of food waste. This
can be accomplished by encouraging staff members and students to just take what they actually need
and refraining from overserving meals. Food that is still usable can be given to charities or food banks
in your community.

In addition to these actions, universities can take sustainable ones including adopting energy-saving
appliances and lighting, conserving water, and using eco-friendly cleaning supplies. By promoting the
use of reusable water bottles, encouraging students to take public transit or carpool, and offering
instruction on sustainability and waste reduction, colleges can further encourage students to embrace
sustainable practices.

Overall, minimizing and eliminating trash produced on college campuses is crucial for sustainability
and environmental protection. Colleges may conserve resources, cut expenses, and foster a more
sustainable environment for their employees and students by putting effective waste reduction policies
into practice.

2.Literature review and Objective:
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[1]. Abhilash Krishna, Krishna Nandanan, Case study of solid Waste Management at the College
campus, (Date 2013)

In this paper, an in-depth study of the waste management at the college campus has enabled us to obtain
a clear picture of the magnitude of waste generation, present management techniques and the methods
that can be employed to tackle the problem of waste. The raw data obtained can be effectively used to
devise better solutions that are economically, socially and environmentally viable. The study has opened
the eyes to alternative management techniques which are already suggested above. This paper serves as
a base with which waste management practice can be emulated elsewhere.

[2]. Shiva Shankar Y and Rachit Khandelwal, Sustainable waste management strategy for a campus,
(Date 2016)

Campus sustainability has been issue of concern in present global scenario with increasing
environmental issues related to pollution. Higher educational institutions have an important role in this
aspect by reflecting the principles of sustainability in management and educating the students about the
need for resource conservation. Particularly in a country like India, waste management has been the
least bothered area for public which is an important sector that needs sustainable approach to view the
waste as a resource. Hence campuses by adopting the principles of integrated waste management
principles have responsibility to reflect it to the students.

[3]. Irina Safitri Zen, Waste minimization initiatives in campus sustainability: The experience of
university teknologi Malaysia, (Date 2014),

This article shows an example of how waste management works in the context of campus safety of
UTM. It seems to be part of an effort to explain the responsibilities of waste reduction and educate the
school community. While informing about the collection, management and recycling of wastes, these
activities are supported by waste generation and the behavior studies of the students become a part of
life. This is an example of how to increase the capacity of the road in the laboratory to reduce waste use
in the context of school sustainability. This study also shows the need to support the organization for
the management of sustainability through innovation and creativity to accelerate the transition to school
programs. for security organizations, especially in large university organizations.

This research has the potential to be a model for reducing waste in school development.

[4]. Om Prakash, A review on Biogas Plant (Date 2015)

The study about biogas production has shown that municipal waste that is available in huge quantity
everywhere can be a good source of energy if the government seriously works on it. In this area lot of
scope is available for entrepreneur to start the biogas production plant near the industrial area to fulfill
the need of energy requirement of industry and residential area and also maintain the city neat and clean.

3. Methodology
3.1 Biogas plant

An anaerobic digestion process can take place in oxygen-free circumstances at a biogas plant. Simply
described, it is a man-made technology that allows garbage to be converted into environmentally

friendly fertilizer and sustainable energy which is methane gas.

The three main components of a biogas plant enable the production of biogas plant.

. A reception area
. A digester
. A gas holder tube
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Fig.1 Mini Biogas plant developed

In this model we had taken a container in which we collected organic waste which was been collected
from college canteen. The waste was kept air tight in a container.to make the process of methane gas
generation even faster we had kept cow dung for 15 days mixed with water and allow to generate
microbes in it. Further we mixed the cow dung with the organic waste and sealed it in the air tight
container. Further to collect the methane gas we had used a tube which would store the gas.

Fig. 2 Organic waste collected from canteen
3.2 Paper waste

Around one-third of the solid garbage produced in our campus is made up of paper waste. In the past,
paper trash was either burned or dumped in landfills that took up a lot of room. Paper is burned via
incineration, which emits carbon dioxide and upsets the equilibrium of the atmosphere. Because of the
increasing greenhouse effect, which contributes to global warming and climate change, landfill disposal
and incineration are inappropriate and destructive methods for managing paper waste.

Recycling paper is an environmentally friendly way to handle paper waste. Paper waste is transformed
into recyclable paper and other useful items through the recycling process. Colleges produce a
significant amount of waste paper. An enormous burden of waste management can be reduced if paper
trash is managed on college campuses. College paper trash can be recycled and made into paper straws,
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paper plates, and paper glasses, among other products. This can be used in place of the standard
procedures at college canteens.
The following steps are involved in the recycling of paper waste:

e Collection: On the college campus, recyclable bins can be placed in various locations to collect
paper waste such as answer sheets, printer paper, files, etc.

e Sorting: Following collection, the trash is divided into various piles based on the type and grade
of the paper used. After being compacted into bales, the piles are utilized to make recycled
paper.

e Shredding: Waste paper is cut into small pieces and then further broken down into fibers during
the recycling process.

e Re-pulping: The pulp is created by combining the fibers with water. This pulp could include a
variety of undesirable materials, including ass dirt and outdated inks.

e De-inking: The pulp is rinsed, separated, sieved, and rotated. As a result, sludge which is then
thrown away consisting of dirt and ink is removed from the pulp. The clean pulp can later be
used to make recycled papers and other goods including fruit trays, paper plates, glasses, straws,
and cardboard.

3.3 E-waste

E-Waste also known as electronic waste, is a rapidly growing problem worldwide. With the constant
advancements in technology, electronic devices are becoming obsolete at a faster rate, leading to the
disposal of large amount e-waste. This waste contains toxic chemicals and heavy metals that pose a
threat to the environment and human health. Therefore, proper management of e-waste is necessary to
mitigate these dangers. This report aims to evaluate the e-waste management practices at a college
campus of the Theem college of Engineering.

The assessment revealed that the college campus uses a significant number of electronic devices,
including computers, laptops, tablets, smartphones, and printers. The disposal methods employed by
the campus include selling, donating, and recycling. However, there were some areas of concern in the
e-waste management practices.

Based on the assessment, the following recommendations are proposed for the college campus:

1. Awareness campaigns: To raise knowledge of the dangers of e-waste and the correct disposal
techniques, the college administration should arrange awareness programmes. These initiatives ought
to be directed at employees, faculty, and students.

2. Collection stations: On campus, the college needs to establish centralized collection points for e-
waste. These collection places must to be visible and easily reachable. Sending the collected e-waste to
approved recyclers is recommended.

3. Recycling: The college needs to guarantee that e-waste is recycled by certified recyclers. The
recycling procedure must follow the instructions given by the municipal authorities.

4. E-waste audits should be conducted on a regular basis by the college to evaluate the success of the e-
waste management procedures. The audit should evaluate the types and amounts of e-waste produced,
the disposal techniques used, and the level of understanding of the dangers associated with e-waste.
E-waste must be managed properly to safeguard both the environment and human health. The
evaluation showed that the college campus's e-waste management procedures need to be improved.
Campaigns to raise awareness, consolidated collection stations, appropriate recycling, and e-waste
audits are among the suggested suggestions. To put these suggestions into practice and make sure that
e-waste is properly disposed of, the college administration should be proactive.

4. Results
e Amount of waste collected: - 3 kg of kitchen waste.
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Time required for microbes’ formation: -13-15 days.

Time required: -15 days for a single tube to fill methane gas completely.
By products obtained: - Methane gas, Carbon dioxide, fertilizers.
Quantity: - 1.2 kg of methane approx.

Time required for gas formation: - 10 days.

5. Conclusion

In this paper we have tried to manage the waste which is generated in college campus of “Theem college
of Engineering” within the college campus itself. We had designed a mini-Biogas plant which is capable
of managing the organic waste collected in campus. Not only it will reduce the waste generation but
also it will generate methane gas which can be utilized in college canteens.

In this study we had collected 3 kg of organic waste and stored it in a container mixing it with cow dung
which we kept in aerobic condition for 15 days. We mixed the cow dung and organic waste and kept it
an air tight container. After 15 days a tube was filled completely with methane gas. On the other hand,
the manure which was released from outlet pipe can be used as fertilizers.
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ABSTRACT

Domestic wastewater, also known as sewage, is a byproduct of human activities and contains a variety
of organic and inorganic pollutants. These pollutants come from sources such as toilets, showers, sinks,
washing machines, and dishwashers. The composition of domestic wastewater varies depending on the
source and the activities that take place within the household. Domestic wastewater contains a large
amount of organic matter, nutrients (such as nitrogen and phosphorus), pathogens (such as bacteria and
viruses), and suspended solids. If not handled properly, these pollutants can contaminate waterways,
causing waterborne diseases, eutrophication, and environmental degradation. The treatment of domestic
wastewater is essential for the protection of public health and the environment. The most common
treatments include physical, biological, and chemical processes. Physical treatment includes the
removal of large particles by sieving and sedimentation. The biological treatment uses microorganisms
to break down organic matter, while chemical treatment uses chemicals to remove nutrients and
disinfect water. The efficient and sustainable management of domestic wastewater is a serious challenge
for many communities around the world. Proper wastewater treatment and disposal prevent the spread
of disease and conserve natural resources. Additionally, recycling resources such as water, nutrients,
and energy from domestic wastewater can help build more resilient and sustainable communities.
KEYWORDS: Sewage, Nutrients, Pathogens, Eutrophication, Biological

1. INTRODUCTION

Domestic wastewater is the wastewater generated by families, industrial buildings, and institutions
inclusive of colleges and hospitals. This kind of wastewater usually incorporates a spread of natural and
inorganic contaminants, inclusive of human waste, meal waste, detergents, and chemical substances. If
left untreated, domestic wastewater can pose a widespread hazard to public health and the environment.
it could result in the spread of waterborne sicknesses and purpose pollutants in natural water bodies,
which could have unfavorable impacts on aquatic ecosystems. therefore, the treatment of domestic
wastewater is essential to guard public fitness and the surroundings. Wastewater remedy approaches
can remove contaminants from domestic wastewater, making it safe for discharge into the environment
or reuse for non-potable functions along with irrigation. domestic wastewater treatment may be carried
out via diverse strategies, which include bodily, chemical, and organic remedy procedures. the choice
of the appropriate treatment method depends on the specific characteristics of the wastewater and the
remedy targets. Standard domestic wastewater remedy performs an important position in making sure
the sustainability of water sources and protecting public fitness, and its miles a critical thing of modern
sanitation and environmental control.

2. OBJECTIVE

The primary objective of domestic wastewater treatment is to remove contaminants and contaminants
from wastewater generated by households, commercial businesses, and institutions before it is
discharged into the environment. The treatment process is designed to reduce levels of organic matter,
suspended solids, nutrients, and harmful pathogens in wastewater to protect public health and prevent
pollution and environmental degradation.

Treated wastewater can be used for a variety of purposes such as irrigation, industrial processes, and in
some cases even for drinking water supply, but requires additional treatment to ensure its safety and
quality. In general, the main objectives of domestic wastewater treatment are to protect the environment,
and public health and to preserve natural resources for future generations.
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3. LITERATURE REVIEW

Domestic wastewater is water discharged by households and contains a variety of pollutants such as
organic matter, nutrients, pathogens, and other harmful substances. Domestic wastewater management
is essential to maintaining human health, protecting the environment, and promoting sustainable
development. This literature review provides an overview of current research on domestic wastewater.
Several studies have examined the effectiveness of different domestic wastewater treatment
technologies. A common approach is to use artificial wetlands, which have been shown to remove a
wide range of pollutants. Another technology is the use of membrane bioreactors, which have proven
effective in removing organic matter and pathogens. Some studies also focus on the impact of domestic
wastewater on the environment. For example, domestic wastewater can lead to eutrophication, which
can have adverse effects on aquatic ecosystems. Domestic wastewater can also contain micro plastics,
which can accumulate in the environment and have harmful effects on wildlife. Finally, several studies
have investigated the attitudes and behavior of households in the management of domestic wastewater.
These studies have shown that education and awareness campaigns can be effective in promoting
responsible behaviors, such as the proper disposal of hazardous waste and the reduction of water
consumption. In conclusion, the management of domestic wastewater is essential for the maintenance
of human health and the protection of the environment. Ongoing research and development of effective
treatment technologies, as well as education and awareness campaigns are needed to promote
sustainable domestic wastewater management.

4. METHODOLOGY:
4.1Materials:

e  Washed coal
Sugarcane bagasse(dry)
Coconut shells
Rise husk
Course aggregate ( 2-20mm)
Fine sand
Crush sand

4.1.1Filter media

The selection of suitable filter media is an important part of the design of the operation and multimedia
filter process to meet the required effluent quality. Removal efficiency increases with decreasing filter
media size and increasing filter bed depth. Filter media provides a large surface area to enhance
microbial growth. Therefore, it plays a key role in maintaining a high amount of active biomass and a
variety of microbial populations. In the multimedia filter, three different types of media were used such
as activated carbon(coal), rise husk, and sugarcane bagasse.

Activated carbon (coal): Activated carbon filters are effective at removing organic compounds and
some dissolved solids from wastewater. The carbon adsorbs the contaminants, which can then be
removed from the filter.

Rice husk: Rice husk filter media can be a cost-effective and eco-friendly option for domestic
wastewater treatment. Rice husks are a byproduct of the rice milling process and can be used as a filter
media due to their high porosity and ability to adsorb pollutants.

Sugarcane bagasse: Sugarcane bagasse can also be used as a filter media for domestic wastewater
treatment. Sugarcane bagasse is a byproduct of sugarcane processing and is widely available in many
countries. It has high porosity, good adsorption capacity, and can effectively remove pollutants from
wastewater.

Coconut shells: Coconut shells can also be used as a filter media for domestic wastewater treatment.
Coconut shells are abundant in tropical countries and can be an effective and eco-friendly option for
removing pollutants from wastewater.

Multimedia Filters: These filters consist of layers of different media, such as fine sand, crushed sand,
and coarse aggregate. The different media layers remove different types of contaminants, resulting in
more effective filtration.
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Fig 5 Experimental setup

The choice of filter media depends on the specific requirements of the domestic wastewater treatment
system and the quality of the influent wastewater. A combination of different filter media may be used
for optimal results.

4.2 ANALYSIS

Analysis of domestic wastewater typically involves various solid parameters suspended solids, total
dissolved solids (TDS), chemical oxygen demand (COD), and biological oxygen demand (BOD). The
pH value is an important parameter to measure because it affects the solubility and toxicity of various
substances in wastewater. Domestic wastewater typically has a pH of 6.5 to 8.5. TSS and TDS are
measures of total suspended and dissolved solids in wastewater, respectively. These parameters are
important because they can affect water clarity and cause problems in downstream treatment. COD and
BOD are measures of the amount of oxygen needed to oxidize organic matter in wastewater. High
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concentrations of COD and BOD indicate the presence of organic pollutants in wastewater, which can
cause environmental damage. Finally, analysis of domestic wastewater is important to ensure safe
discharge into the environment. Commonly measured parameters include pH, Color, Odor, turbidity,
TSS, TDS, COD, and BOD. By monitoring and controlling these parameters, the impact of domestic
wastewater on the environment and public health can be reduced.
4.2.1.0BSERVATION TABLE

Table 1: Reactor 1 Rice husk @ flow rate 1hr\100ml

SR | PARAM INITIAL 4Hrs 8 Hrs 12 Hrs 24 Hrs
NO ETER READING

1 PH 8.78 8.70 8.59 8.48 8.36

2 COLOR GREY - - LIGHT LIGHT GREY

GREY
3 ODOUR NON - - - -
OFFENSIV
E

4 BOD 48.86 46.56 43.20 40.17 38.20

5 COD 225 220 210 202 208

6 TDS 166.28 164.16 161.18 158.80 156

7 TSS 200.16 198.10 186.09 179.80 174.2

8 DO 3.2 3.1 2.9 2.7 2.6

Table 2: Reactor 2 Coconut shells @ flow rate 1hr\100ml

SR | PARAME INITIAL 4Hrs 8 Hrs 12 Hrs 24 Hrs
NO TER READING

1 PH 8.70 8.75 8.60 8.63 8.48

2 COLOR GREY - - LIGHT LIGHT GREY

GREY
3 ODOUR NON - - - -
OFFENSIVE

4 BOD 48.86 46.70 4478 42.85 40.80

5 COD 225 223 229 217 210

6 TDS 166.28 164.80 | 162.20 160.10 158.18

7 TSS 200.16 198.70 | 187.20 180.20 178.20

8 DO 3.2 3.1 3.0 2.8 2.7

Table 3: Reactor 3 Sugarcane bagasse @ flow rate 1hr\100ml

SR | PARAME INITIAL 4Hrs 8 Hrs 12 Hrs 24 Hrs
NO TER READING

1 PH 8.85 8.76 8.62 8.54 8.49

2 COLOR GREY -- -- LIGHT LIGHT GREY

GREY
3 ODOUR NON- -- -- -- --
OFFENSIVE

4 BOD 48.86 47.10 45.80 43.20 41.10

5 COD 225 223 220 214 213

6 TDS 166.28 165.10 163.30 161.90 154.75

7 TSS 200.16 199.85 188.10 182.18 179.30

8 DO 3.2 3.1 2.9 2.8 2.7

Page | 51



Vol. 1, Issue 1, THEEM-2023 Removal of Domestic Wastewater Impurities by using Different Filter Media

Reactor 1 Rice husk filter media is a more effective filter media than Reactor 2 coconut shells filter
media and Reactor 3 sugarcane bagasse filter media because rice husk filter media can be a cost-
effective and eco-friendly option for domestic wastewater treatment it removes the pollutants and oil
because of high porosity

S.CONCLUSION

e There are a variety of filter media that can be used to remove impurities from domestic
wastewater. Sand and gravel filters are typically used to remove suspended solids and organic
matter, while rice husk filters are used to remove dissolved organic compounds.

e Rice husk effectively removes organic matter and converts it to carbon dioxide and water.
Membrane filters are very effective at removing suspended solids, dissolved solids, and
pathogens. The choice of filter media depends on the specific impurities present in the
wastewater and the level of treatment required.
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ABSTRACT

This case study focuses on the causes and prevention of building cracks. We conducted a site visit and
analysis of a newly constructed commercial building in a coastal area that had developed cracks on its
walls and floors. Our investigation revealed that the causes of the cracks were due to foundation issues,
weathering, and poor construction practices. To prevent building cracks, we recommended preventive
measures such as proper site investigation, foundation design, concrete curing, and the use of
appropriate materials. The implementation of these measures will ensure the safety and longevity of the
building. Building owners and contractors can use this case study to understand the importance of
following proper construction practices and implementing preventive measures to prevent building
cracks.

1. INTRODUCTION

Building cracks are a common issue in the construction industry that can have significant implications
on the safety, structural integrity, and functionality of buildings. Cracks can occur in different parts of
a building, including walls, floors, ceilings, and foundations, and can result from various factors, such
as improper design, use of low-quality materials, inadequate reinforcement, and lack of regular
maintenance. Building cracks can also be caused by natural factors, such as soil settlement, thermal
movements, and seismic activity.

The consequences of building cracks can be severe and can include reduced structural integrity, water
damage, and potential collapse, leading to property damage, injury, and even loss of life. Therefore, it
is crucial to understand the causes of building cracks and implement preventive measures to avoid their
occurrence.

This case study aims to investigate a building that experienced cracking and examine the underlying
causes. The study will explore the various factors that contributed to the development of cracks and
investigate the prevention measures that could have been implemented to avoid the problem. The study
will also evaluate the effectiveness of repair methods used to restore the building's structural integrity.
The case study will provide valuable insights into the importance of proactive measures in preventing
building cracks, as well as the need for appropriate repair methods that can effectively address the root
causes of the problem. By highlighting the importance of investing in high-quality construction
practices, regular maintenance, and effective repair methods, the study will help ensure the safety and
longevity of buildings.

Case Study: conducted a case study on a newly constructed building in a coastal area. The building
was a 10-story commercial complex and had been in use for only six months. The building owner
reported the appearance of cracks on the walls and floors of the building.

2. LITERATURE REVIEW AND OBJECTIVE

1.Case study on building cracks and causes and its prevention.(Date 2019)P. Swapna.This investigation
offers understanding to sorts of splits, reasons for breaks and counteractive action of breaks. Different
methods for treatment of breaks are examined in this investigation. We can abridge that however it isn't
practical to affirmation against splitting yet endeavors can be made to limit advancement of break. And
furthermore, not all sort of split requires same dimension of thought. The likely explanations of split
can be controlled if legitimate thought is given to development material and system to be utilized. If
there should be an occurrence of existing breaks, after detail study and investigation of split parameters,
most suitable technique for rectification ought to be received for viable and proficient fix of split. Initial
segment involves essential presentation about breaks and about the past endeavors which are made by
the examination researchers, second part contains the contextual investigation, visual recognizable
proof of splits and causes with preventive measures and third part contains systems to fix break. The
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potential reasons for break can be controlled if legitimate thought is given to development material and
procedure to be utilized. In the event that we center on the significant causes to breaks in our structure
and take their preventive measures at first, we will ready to limit the issue of splitting in our structure
2.Building cracks — causes and remidies. (Date 2015).Grishma Thagunna. This research work
concludes that though it is impossible to guarantee against cracking yet attempts can be made to
minimize development of crack. And also, not all type of crack requires same level of attention. The
potential causes of crack can be controlled if proper consideration is given to construction material and
technique to be used. In case of existing cracks, after detail study and analysis of crack parameters, most
appropriate method of correction should be adopted for effective and efficient repair of crack.3.Study
on Causes of Cracks & its Preventive Measures in Concrete Structures (Date 2015). Pooja Nama
et.al.This paper is divided into four parts. First part comprises of basic introduction about cracks and
about the previous attempts which are made by the research scholars, second part contains the case
study, visual identification of cracks and causes with preventive measures and third part contains
techniques to cure crack. The potential causes of crack can be controlled if proper consideration is given
to construction material and technique to be used. If we focus on the major causes to cracks in our
building and take their preventive measures initially, we will able to minimise the problem of cracking
in our structure.4.Methodology for Prevention and Repair of Cracks in Building. (Date
2018).Dimpy B. Patel.et.al This research work concludes that though it is impossible to guarantee
against cracking yet attempts can be made to minimize development of crack. Some prevention could
be taken care of during the construction process itself. Any lack of attentiveness can lead to a cause for
damage in the building in its future, which can also lead to the failure of structure. And also, not all type
of crack requires same level of attention. Cracks may occur due to various reasons, as discussed earlier.
The occurrence of cracks cannot be stopped but particular measures can be taken to restrict them to
reduce the level and degree of consequences. The potential causes of crack can be controlled if proper
consideration is given to construction material and technique to be used. Generally speaking, for causes
and prevention of cracks in particular case it is necessary to make careful observations. In case of
existing cracks, after detail study and analysis of crack parameters, most appropriate method of
correction should be adopted for effective and efficient repair of crack.

5.A Brief Study on Causes of Cracks, Prevention and Pattern of Cracks on Concrete. (Date
2018).Nidhi Pise et.al.This paper can be divided into four sections. The first sections considers the
presentation of cracks and approximately the researchers has to be tells that previous attempts at the
second part. The third section contains types of cracks. The last section contains the causes of the cracks
and its preventive measures to be followed to treat cracks before construction from any type of structure.
Considering the proper structure of building materials and the appropriate steps to be taken to control
cracks. We focus on the main causes of cracks and preventive measures should be taken in the first
place, our structure should be safe.

6.Development of cracks in concrete, preventive measures and treatment methods: A review.
(Date 2016).Rajveer Singh Narwaria et.al.This paper comprises of four parts. First paper gives
information about the introductory part of cracks. Second part says about causes of cracks i.e. what are
the reasons by cracks are generated, what are the various causes which enhances cracks formation.
Third part says about how the prevention can be done so that the cracks are not generated. And fourth
part gives information about, what are the treatment measures by which the cracks can be treated as
such. Lastly it can be concluded that if proper care and supervision is taken then the formation of cracks
can be prevented and if the formation still occurs then according the cracks suitable measures can be
done to treat it. Epoxy based resins is one such resins if properly used to treat cracks then epoxy
treatment serves good as compare to the damaged parts.

3. METHODOLOGY
To conduct this case study on building cracks, we followed the following methodology:
Site Visit: We conducted a site visit to the commercial building in a coastal area to identify the location
and extent of the cracks.
Interviews: We interviewed the building owner, contractor, and construction workers to gather
information on the building's construction process, materials used, and any other relevant information.
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Inspection: We conducted a detailed inspection of the building's foundation, structure, and construction
materials to identify any potential causes of the cracks.

Analysis: We analyzed the data gathered from the site visit, interviews, and inspection to identify the
probable causes of the building cracks.

Prevention Strategies: Based on our analysis, we recommended preventive strategies to address the
identified causes of the building cracks.

Implementation: We recommended the implementation of preventive measures to the building owner
and contractor for future construction projects.

3.1causes:

After a detailed investigation, we identified the following causes of the building cracks:

Foundation Issues: The building was constructed on a reclaimed land area, which had not been
adequately stabilized. This caused the foundation to sink and shift, leading to cracks on the walls and
floors.

Weathering: The coastal area experiences high humidity, salt spray, and extreme weather conditions,
which caused the concrete to expand and contract, leading to cracks.

Poor Construction Practices: The contractor did not follow the recommended curing process, which led
to premature drying of the concrete, causing cracks.

3.2Prevention:

To prevent building cracks, the following preventive measures can be implemented:

Proper Site Investigation: A detailed site investigation should be carried out before construction to
identify any potential hazards, such as unstable soil or weak subsoil layers.

Foundation Design: The foundation design should consider the site investigation findings and be
designed to support the structure adequately.

Proper Curing of Concrete: The concrete should be cured correctly, following the recommended curing
process, to ensure its strength and durability.

Use of Appropriate Materials: The building materials should be selected based on the site conditions
and weather patterns to prevent any adverse reactions.

4. CONCLUSION
Building cracks are a common occurrence that can be prevented by following proper construction
practices. In this case study, we identified the causes of building cracks and suggested preventive
measures to ensure the safety and longevity of the building. Proper site investigation, foundation design,
concrete curing, and use of appropriate materials can prevent building cracks and ensure the structural
integrity of the building. We can’t eliminate cracks but we can repair and reduce it. We have used old
school method for crack reparing.As India lies in seismic zone hence cracks are formed.
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ABSTRACT

A unique kind of concrete known as "pervious concrete" is made to easily allow water to pass through
it. By allowing the water to recharge groundwater supplies, this helps to reduce runoff from a site. It is
also referred to as porous pavement, permeable concrete, no fines concrete, and porous concrete.
Because larger aggregates and less fine aggregates are used to make pervious concrete, the concrete is
filled with numerous tiny holes. Water can seep through these pores in the concrete and into the ground
below. The concrete has a high void content of roughly 30% because it contains less fine components.
Pervious concrete is a green building material that helps to solve a variety of environmental issues.

In this study, the feasibility of using crushed concrete waste (CCW) and steel slag (SS) in the production
of pervious concrete was investigated. Crushed concrete waste and steel slag used as partial
replacements for coarse aggregates. The fresh and hardened properties of pervious concrete were
evaluated by conducting tests on mixtures with varying percentages of CCW and SS. In addition to the
sustainable advantages of using waste materials in concrete production, the use of CCW and SS also
helps reduce the environmental impact by diverting waste from landfills and reducing the consumption
of natural resources. This study emphasizes the potential of using CCW and SS as sustainable
alternatives to traditional construction materials in practices and material the production of pervious
concrete. It also highlights the importance of sustainable construction s in addressing environmental
concerns and promoting sustainable development. The water-cement ratio was kept at 0.40 and the mix
proportions with aggregates size (12.5mm to 16mm) respectively. Properties of pervious concrete e.g.
compressive strength and permeability test at 7&28 days have been studied experimentally.

Keywords: Pervious concrete, Crushed concrete waste (CCW), Steel Slag (SS) Mix proportion,
Permeability, porosity, Compressive Strength.

1. INTRODUCTION

With the use of modern procedures, we can now build structures in just one month thanks to fast
advancements in our methods. Notwithstanding these developments, concrete is still necessary for
building structures at a reasonable cost. The Latin root of the term "concrete" means "to grow together."
It is created by combining cement, aggregate, and water, and when a chemical process known as
hydration takes place, it hardens. Compared to cement, the amount of water determines the strength of
concrete the most. Concrete can bleed excessively and become weaker if there is too much water
present. We must mix the concrete with the appropriate volume of water to ensure that it is sturdy.
High-performance concrete usually contains ordinary Portland cement, but the concrete industry
commonly uses various sub-products in cement-based materials. Pervious concrete is a network of voids
to allow air or water to pass through. This allows water to drain through and replenish groundwater,
unlike traditional concrete. This innovative material is sometimes referred to as No Fines Concrete.
Pervious concrete is unique because it doesn't a unique material made of coarse aggregate, cement, and
water, with little to no sand, creating contain sand or fine aggregates, allowing it to have 15-30% void
space. The pores in pervious concrete range from 0.08 to 0.32 inches (2-8mm), which permits water to
flow through without causing any damage. Due to climate change, many areas are experiencing water
scarcity, which is why more and more communities and businesses are switching to pervious concrete.
This material offers durability and low life-cycle costs similar to traditional concrete, while also
allowing storm water to flow through and replenishing local water systems.

The global economy has always benefited greatly from the construction sector. However, one of the
most widely used construction material is concrete. Concrete, is produced with a significant amount of
carbon emissions. Concrete can now be produced in alternative ways, one of which is pervious concrete,
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which is created by combining steel slag and crushed concrete waste. Steel slag is a by-product of the
steel industry, and crushed concrete waste is a by-product of construction and demolition work.
Utilizing these leftover materials in the creation of pervious concrete reduces waste as well as the need
for new materials, lowering the carbon footprint associated with the production of concrete.

The advantages of using pervious concrete, which is created from crushed concrete waste and steel slag,
will be discussed in this paper, along with its potential for use in a variety of construction projects,
durability, and environmental impact.

acl eﬁm:&'-._ P>
Fig 1. Pervious concrete.

2. LITERATURE REVIEW

This chapter provides an overview of the research that has been done in the field of concrete, specifically
relating to the creation of pervious concrete structures. In order to create a pervious concrete structure
with the right level of permeability and strength, several factors need to be taken into account such as
the amount of water and cement used, the type and size of aggregate, and the method of compaction.
Over the past few decades, many researchers have conducted numerous experiments comparing these
various elements to determine the best combination for creating optimal pervious concrete structures.
S.T. Borolo et.al. (2016) in their paper entitled “Replacement of Fine Aggregate by Steel Slag”. In this
Research paper M30 concrete with high volume steel slag Replacement for fine aggregate is studied to
examine the Changes in properties of compressive strength, flexural Strength and split tensile strength.
After comparison with Conventional concrete property results shows that replacing About 0%, 25 %
and 50% of steel slag aggregates by that of Fine aggregate will not show any harm and any adverse
effect to the durability and strength. The test is carried out after 7 and 28 days of curing.Sultan A.
Tarawneh, et.al. (2014) in their study entitled “Effect of using Steel Slag aggregate on Mechanical
Properties of Concrete”. In this experiment their investigation is to evaluate the physical and mechanical
properties and Characteristics of steel slag aggregate concrete in comparison with the typical crushed
limestone stone aggregate concrete. After proper investigation they founds that compressive Strength
at the stage of 7 days shows much more strength as Compared to that of 28 days. They conclude that
the added slag Show good results at early age. Hence steel slag could be 23 Utilized as partial
replacement.Shiva Kumar et al (Jun-2014) In their paper on (Use of building demolished waste as
coarse aggregate porous concrete). Conducted an experimental study in which they have Evaluated the
mechanical properties of concrete for nominal mix and the mix design as per mix design codes IS
10262-2009 and IS 12727-1989. In this paper, 40:60, 50:50 and 60:40 ratio of coarse aggregates and
building Demolition wastes are used with w/c ratio 0.4 to 0.48. Compressive strengths for 28 days as
average of three Samples. By their study it is found that porous concrete results are encouraging and
has been found to be Comparable to the conventional concrete. This paper gives idea about the
mechanical properties to be Determined for my hardened pervious concrete.S. Shukla et al (2009) In
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their work on (Performance of pervious concrete with recycled concrete Aggregates) have presented
the characteristics of pervious concrete having optimum quantity of (RCA).

3. MATERIALS AND METHODS

3.1 Materials for Trial Mix

Cement- Ordinary Portland Cement, grade 43 confirming to IS 8112: 1989 is used in this project.
Crushed Concrete Waste (CCW) - Locally available crushed concrete waste aggregates of nominal
size 12.5mm and 20mm are used for the trial. Following table shows the physical properties of CCW
aggregates.

Table 1. Properties of CCW

Nominal maximum size (mm) 20mm
Bulk density (kg/m3 ) 1250
Specific Gravity 2.53
Open porosity (wt. (%)) 5.03
Absorption (wt. (%)) 3.67
Moisture content (wt. (%)) 1.57

Steel Slag- Steel slag is the waste slag discharged in the process of steelmaking. Steel slag is mainly
composed, of calcium, iron, silicon, magnesium and a small amount of oxides such as aluminium,
manganese. Steel slag is a kind of industrial solid waste with large displacement, and its discharge
amount is about 15% — 20% of the crude steel output.

Water- For casting and curing water used is free from organic matter and portable water is used as per
clause no. 5.4 of IS 456- 2000.

3.2 METHODOLOGY

The methodology adopted and material characterization and design mix is carried out is presented in
the form of flow chart and parameters.

* Collection of Crushed Concrete Waste (CCW) from construction site.

» Sieve analysis of CCW and steel slag.

* Mix Design Calculations.

* Preparation of mix design proportion for pervious concrete.

* Casting of pervious concrete with CCW waste aggregates. Then replace CCW (10%, 20% and 30%)
With steel slag aggregate.

» Casting of cubes with different percent of steel slag.

» Demoulding after 24 hours and cured till the day of testing.

* Curing of cubes for 7 days & 28 days.

* Determination of hardened properties of pervious concrete.

* Determination of compressive strength.

* Determination of permeability coefficient (k) mm/sec.

. g

Fol 2 | zx| 2| 28] =8

SO EEPDEEPNEZD EoREY

) v~ Y M g U =

ele] [ el | <l mal 5SS

& & = © —O| 2%
' [

Fig.1: Material Characterization and Design Mix

3.3 Mix Design Calculations

Mix Proportion for M30 Grade of Concrete:-

Stipulation for Proportioning:

* Mix Grade: M30

* Type of cement use: OPC 43 grade confirming as per IS 269:2015
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» Maximum nominal size aggregate: 20 mm

*Type of aggregate: Crushed concrete waste aggregate

* Specific gravity of cement: 3.15

* Specific gravity of CCW coarse aggregate: 2.53

* Condition SSD.

Step-1 Target Strength for Mix design:-

IS 10262: 2009(from page no-1) the target Strength is given by,

F/Ck=fck + 1.65x S

Where:

F/Ck = target mean compressive strength at 28 days in N/mm?2

Fck = characteristic of compressive strength at 28 days in N/mm2

S = standard deviation in N/mm?2

1.65 is tolerance factor

The value of standard deviation can be assumed from Table 8 of IS 456:2000 or from Table 1 of IS

10262:20009.

F/Ck = fck + 1.6 (S)

F/Ck =30+ 1.65 (5)

F/Ck = 38.25 N/mm?2

Step-2 Determination of water cement ratio:-

From Table 5 of 1S-456:2000.

Maximum water/cement ratio is 0.45

We are adopting W/C ratio as 0.40

Step-3 Determination of water content: -

» Water content depends upon the maximum size of Aggregate

* From Table 2 of IS 10262:2009

» Maximum water content for 20 mm size aggregate Is 186 litres

* The obtained 186 litres is for slump value of 25-50 mm (IS 10262:2009 Clause 4.2)

So, we have to be increase the total of 15% in order to achieve 175mm slump,
186 + 15% of 186 = 213.9 litres

If we use admixture, the water content can be reduced by 15%,

-~ Actual water content= 213.9 — 15% of 213.9 = 181.8 litres.

Step-5 Calculation of cement content: -

As Per Table 5 IS 456:2000

Water cement ratio = 0.40

Actual water content is 181.8 litres

Cement content = Water content / “w-c ratio” = 181.8 / 0.40 = 454.53 kg/m°,

Step 6 Mix design calculation per unit volume of the concrete:-

* Volume of concrete is 1 m?
mass of cement 1

* Volume of cement = — , X
specific gravity of cement 1000
_ 454.53 1

T 315 ~ 1000
=0.144m>.

* Volume of water = 181.8 Litres = 0.1818 m*
* Volume of voids assuming (15%) = 0.15 m?
* Volume of CCW aggregate:-
= Total volume of Conc. — (volume of cement + volume of water + volume of

voids)
=1-(0.144 + 0.1818 + 0.15) = 0.5193 m?
*» Mass of coarse aggregate:-
=0.5193 X 1 X 2.53 X 1000 = 1313.82 Kg/m*?
» Mass of steel slag aggregate:-
[1] Replacing 10% of CCW aggregate with Steel slag:-
Specific gravity of steel slag as 2.67
10% of 1313.82 Kg/m3 = 131.382 kg.
[2] Replacing 20% of CCW aggregate with Steel slag
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20% of 1313.82 kg/m3 = 262.764 kg.
[3] Replacing 30% of CCW aggregate with Steel slag
30% of 1313.82 kg/m3 = 394.146 kg.
MIX PROPORTIONS FOR TRIAL: -

Water / Cement Ratio =
Water content
Cement content =

CCW Coarse Aggregate =

0.40

= 181.8 Litres

454.53 kg
1313.82 kg.

4. RESULTS AND DISCUSSION
4.1 Compressive Strength Result:
Table 2. Compressive Strength for different Mix

ISBN No. 978-93-5811-637-3

(10% steel slag)

Mix Water Cement Ratio | Day of Curing
7 day 28 day
Mix-1 0.40 8.0 N/mm? 18.26 N/mm?

25
20
15

10 3

(6]

MIX 1

18.26

Mix-2 0.40 11.77 N/mm? 23.11 N/mm?
(20% steel slag)
Mix-3 0.40 10.88 N/mm? 20.44 N/mm?
(30% steel slag)
COMPRESSIVE STRENGTH(N/MM?2)

23.11

20.44

MIX 2 MIX 3
® 7 day strength ™ 28 day strength

Fig.2: Comparison of Compressive Strength.

4.2 Permeability Test Results:
Table 3. Permeability Coefficient (k)

MIX Permeability Coefficient k mm/sec
Mix-1 5.85
(10% steel slag)
Mix-2 6.32
(20% steel slag)
Mix-3 6.11
(30% steel slag)
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Permeability coefficient (k)

6.4

6.2

5'8 .
5.6
Mix-1 Mix-2 Mix-3

B Permeability coefficient (k)

Fig.3: Coefficient of Permeability (k)

5. CONCLUSIONS

As a result, the use of pervious concrete made from steel slag and crushed construction waste (CCW)
has demonstrated promising results in terms of its mechanical and permeability properties. In pervious
concrete, the addition of CCW and steel slag as substitutes for traditional aggregates can efficiently
reduce waste disposal and minimise the use of natural resources while improving the material's overall
performance.

Furthermore, by reducing storm water runoff and fostering groundwater recharge, the use of this type
of pervious concrete in construction projects can aid in reducing the negative effects of urbanisation.
It's crucial to remember that additional study is required to fully comprehend this material's long-term
resilience and sustainability, as well as its potential for widespread commercial use. Overall, pervious
concrete made from CCW and steel slag is a promising method for building resilient and long-lasting
infrastructure.
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ABSTRACT

For high rise buildings and design of important structures the high strength and high-performance
concrete is widely used universally. Many researchers largely focuses on only strength factor and less
focus for durability and serviceability of structure while designing. Normally design life of reinforced
concrete structure is around 70 to 100 years but many times it may not be achieved due to various
factors, and one of them is material properties. The properties of materials used for design of high-
performance concrete need to check according to Indian Standard to fulfill strength criteria. But by
using conventional materials may not fulfill durability criteria, for that need to use some cementitious
materials to increase strength and durability property of concrete. Many researchers used different
cementitious materials such as Micro Silica (MS), GGBS, Colloidal silica, Fly ash, etc. in concrete and
studied durability property of concrete by various tests as RCPT, Water absorption, water permeability,
effect of temperature on concrete properties. Now a days due to urbanization the skyscrapers
constructed in metro cities. fire is one of the major factor to damage the concrete when concrete comes
in to contact of fire. So, to observe properties of concrete during and after fire we need to focus on
durability of concrete after fire. This paper focused on to study various durability properties of concrete
for different percentages of GGBS.

Keywords - Strength, Durability, Fire, Concrete.

1. INTRODUCTION
Concrete is being used extensively in the construction sector each year, and it is projected that demand
will rise soon[1]. Cement is the main ingredient in concrete, which is one of the most often used
building materials. Concrete is more and more in demand as a building material. The output of cement
is projected to just have jumped of around 1.5 billion metric tons in 1995 to 3.2 billion metric tons in
2016[2]. Regrettably, employing cement causes environmental harm and depletes the supply of raw
materials (limestone). Worldwide, Portland cement manufacturing is rising 9% yearly. Today, the
manufacture of Portland cement provides about 1.5 millions of tons of greenhouse gas emissions
annually, or 7% of all emission of greenhouse gases to the earth's atmosphere[2].In general, since the
turn of the century, ground slag has been exploited as a cementitious material in concrete[3]. In
instance, ground granulated blast slag seems to be the basis of a study from several studies on various
partial cement replacement materials (GGBS).

1.1 Application of GGBS

In the United States and Europe, correspondingly, blast furnace residue (BFS) and steel ash and
blast furnace (SFS) have a strong tradition of usefulness as industrial by products going back at
least almost 100 years and 150 years, including both. For many years, concrete has used ground
granulation blast furnace slag (GGBS) as a cementitious element and in composite cements. The
fabrication of bricks from unground, granulate blast furnace slag was the first industrial,
commercial employment (about 1859). (GBS). By the end of the nineteenth century, the first
cements containing GBS had only been manufactured after it first cementitious characteristics were
established in the second half of the century. From either the late 1950s, it has become increasingly
popular to employ GGBS as a separately ground product added to the mixer along with Portland
cement. Pure GGBS is often to as "slag cement" in some countries[8].GGBS is being utilised as a
weight-for-weight equivalent alternative for Portland cement. It is combined with regular Portland
cement and/or similar pozzolanic ingredients to create sturdy concrete constructions. Because to its
greater concrete durability, which increases a building's lifespan from fifty to one hundred years,
GGBS is extensively utilised in Europe, and is being used more and more in the Americas and Asia
(especially in China, India, Japan, and Singapore). In China, GGBS is primarily used as a clinker
substitute in the manufacturing of blended slag and regular cement as well as a supplemental
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cementitious material in the production of primed and site-batched concrete[9].Benefits from cost
reduction are now the primary and primary factor behind the implementation of GGBS. GGBS is
used to make high-quality, enhanced slag cements, such as Portland Electric Arc furnaces Cement
(Friendlier) and High Slag Coal Combustion Cement (HSBFC), with GGBS contents that generally
range from 30 to 70%. They are also used to make durable ready-mixed or site-batched concrete.
GGBS has stronger resistance to chloride intrusion, which lowers the danger of reinforcing
corrosion, and offers high resistant to assaults by sulphate and other chemicals[10]. It also lessens
the risk of damages brought on by the alkali-silica reaction (ASR). Unground GBS is acceptable as
a standard weight concrete aggregate in addition to the features listed above. In the building of
roads, it is also utilised as a foundation layer material. BFS aggregates are no longer utilised for
surface layers, only for pavement surface bases and sub-bases due of their poor porosity. This slow
rate of cementation is one of the main advantages of employing slag material in a stabilised
pavement. Depending mostly on binder, the road material can be worked again for a period of two
days or above after the initial mixing without losing any final strength. The degree of material
fineness, which in turn influences the efficacy of both Gbm and GGBS in stabilizing Economics
plays a role in turn. A compromise must be struck between the cost of creating a finer degree of
both GBS and GGBS and the lesser amount of slag stabilising binder required to achieve an equal
level of strength[8].

2. EFFECT OF GROUND GRANULATED BLAST SLAG ON THE CONCRETE

A. Effects on Fresh Concrete

This section gives a quick overview of how GGBS affects the characteristics of newly mixed
concrete and how much of an impact it has. First of all, it should be highlighted that the effect of GGBS
varies greatly depending on how much replacement is added to concrete mixes.

e Setting Time

While GGBF slag is utilized as a temporary replacement to Portland cement in conventional
concrete, an increase in setting time is often anticipated. The quantity of the mix used, the ratio of
water to cementitious ingredients, the properties of Portland cement, and the beginning warmth of the
concrete all have an impact on how long it takes for the concrete to set[11]. Concrete made using
GGBS often takes longer to set than concrete made with Portland cement. In general, setup time rose
as GGBS content increased[6]. According to "Peter W.C. Leung," GGBS concrete needs more time
to cure than concrete made with Portland cement, most likely because of the clean and glassy particle
shapes of GGBS. As the percentage of GGBS replacements grows, so does the setting time. Low
ambient temperatures can affect how quickly GGBS concrete sets[5].

Similar to this, "S. Arivalagan" claimed that the impact would be more noticeable at high
concentrations of GGBS and/or cold temperatures. A longer setting time is helpful since there will be
fewer joints because the concrete will be usable for longer. In warm weather, this is particularly
helpful[12].

Hardy and Ait-Aider (1995) looked at how GGBS additives affected cement consistency and
setting times. We utilised GGBS from one supply and cement from three other sources. 70% of GGBS
was used to replace 40% of the cement. They came to the following conclusions: I consistency and
cementitious materials results were nearly identical for all sample cement sources; (ii) participation of
GGBS affected cement consistency, which decreased with increasing Weight fraction; and (iii)
determining of cements increased with increasing GGBS content[6].

o Workability

In-depth research on workability was conducted by Fulton (1974), who proposed that a cement
matrix including slag cements displayed enhanced workability as a result of the paste's higher paste
concentration and higher cohesiveness[7]. According to Wood (1981), concrete with GGBF slag
produced better workability and placement qualities than concrete without GGBF slag. He added that
the GGBF slag's surface properties, which produced flat slip patterns in the paste[11], were to blame
for this outcome. By partially substituting cement with 20%, 30%, and 40% GGBS at various ages to
explore the workability elements of fresh concrete, S. Arivalagan discovered that the concrete's degree
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of workability was typical, increasing from 26 cm to 27 cm to 28 cm. and it increased with the addition
of GGBS[12].

In-depth research on workability was conducted by Fulton (1974), who proposed that a cement
matrix including slag cements displayed enhanced workability as a result of the paste's higher paste
concentration and higher cohesiveness[7]. According to Wood (1981), concrete with GGBF slag
produced better workability and placement qualities than concrete without GGBF slag. He added
that the GGBF slag's surface properties, which produced flat slip patterns in the paste[11], were to
blame for this outcome. By partially substituting cement with 20%, 30%, and 40% GGBS at various
ages to explore the workability elements of fresh concrete, S. Arivalagan discovered that the
concrete's degrees of workability was typical, increasing from 26 cm to 27 cm to 28 cm.

Sun-Woo Kim and others. In his study, he used experiments to look at how GGBS affects a
concrete's capacity to be worked. The outcomes were contrasted with the control concrete, which was
regular Portland Cement concrete devoid of GGBS. The growth of compressive strength in concrete
with GGBS resulted in a slower rate of development at an early age, according to the results. Yet as a
comparison with the control mix, the strength growth after 91 days reveals a larger strength
improvement[15].

"Asha Philips et al." advised utilising GGBS cemented for structural purposes after researching the
mechanical characteristics of geopolymer concrete made with GGBS.

B. Effect on Hardened Concrete

This section gives a quick explanation of how GGBS affects the characteristics of hardened
concrete and how much of an impact it has.

* C.Compressive Strength

In order to study the strength & strength efficiency characteristics of hardened concrete, "S.
Arivalagan" substituted 20%, 30%, and 40% GGBS for cement at various ages. The specimens
examined at 7 and 28 days demonstrated an improvement in strength properties for just a 20%
replacement of cement, as shown in the table below. After 20% cement substitution, the concrete's
split tensile and flexural strengths also increased[12].Vinayak Awasare investigated the strength
properties of M20 concrete grade with GGBS substitution at levels of 30%, 40%, and 50% and
compared it to normal concrete. Nowadays, manufactured sand is utilised to produce synthetic
sand, thus the goal of this study is to determine the appropriate replacement % utilising both natural
and crushed sand. the M20 grade crushed sand and OPC cement used to make the plain cement
concrete. The highest compressive strength at 30% GGBS replacement is 29.78 Mpa, while the
compressive strengths at 20%, 40%, when 50% of concrete are 27.11 Mpa, 26.37 Mpa, and 22.22
Mpa, respectively, as opposed to the 25.61 Mpa value of ordinary concrete made from cement over
28 days[16].

"B.Mangamma et. al." look at GGBS's partial substitution in the manufacturing of concrete. By
substituting GGBS for 10%, 20%, 30%, 40%, and 50% of both the reinforcing agent for M20 and
M30, he tested the strength development of a concrete. B.Mangamma draws the conclusion that
the cement substitute of GGBS both increases and decreases strengths at 10%, 20%, and 30%[17].

Also, "Santosh Kumar Karri et al." chose 30%, 40%, and 50% as different cement amounts and
cured the concrete specimens of grades M20 and M40 for 28 and 90 days, respectively. He discovered
that when the GGBS replacement level rises, concrete becomes more workable. He noted that for the
two types of M20 and M40 grade concrete, the concrete stress strength, split tensile strength, and
flexural strength are reached at 40% cement substitution, after which the strength marginally declines.

"Maitri Mapa et.al" state that. The impact on strength loss brought on by GGBS inclusion is
lessened by lengthening the cure days. This might be as a result of the GGBS replacement's first
delayed pozzolanic reaction, which is mostly dependent on the presence of hydroxide and silica. The
process of gaining strength for the Coarse aggregates mixed cement takes longer since this response
rate may have accelerated with age. Nevertheless, in CEM20GS plaster specimens for all days and in
CEMA40GS mortar specimens after 28 and 90 days of curing, the effect of replacing GGBS in the test
of compressive strength is not as noticeable[18].

Page | 65



Vol. 1, Issue 1, THEEM-2023 Effect of GGBS on Durability Properties of Concrete

The impact strength of concrete mix significantly reduces at young ages with the higher replacement
ratios of GGBS in cement, while the adverse effect of GGBS removal on mechanical properties has
been found quite notably for 60 % and 80 % replacement. With CEM20GS, the strength declines by
9.58% at day one, 15.87% at day three, 20.75% at day seven, 9.11% at day twenty-eight, and only
4.08% at day ninety in contrast to control cement cubes. In contrast with control cement mortar cubes,
CEM40GS mortar cubes demonstrate a strength decline over time of 14.25% on the first day, 31.16%
on the third day, 30.45% on the seventh day, 12.75% on the 28th day, and 6.62% on the 90th day. As
compared to control cement mortar cubes, the strength of CEM60GS mortar cubes weakens by 61.70%,
64.96%, 64.03%, 43.59%, and 28.11% at the first, third, seventh, 28th, and 90th days of curing,
respectively[18]. In general, the influence of GGBS marginally raises the elastic properties of concrete
for a particular compressive strength as opposed to PC concrete since the elastic module of concrete is
proportional to its compressive strength

1. Permeability and Chemical Stability

The geometry of the concrete matrix becomes denser when GGBS is present in concrete,
improving its durability properties[12]. In "Dongqing Zhang et. al.," the chloride permeability of
concrete containing fly ash and binary slag (20, 30, and 40% of binder) is researched (the ratio of slag
and fly ash 5:5, 4:6 and 6:4). The findings demonstrate that concrete containing fly ash has a lower
chloride ion permeability than reference cement (without mineral admixtures). The chloride
conductivity is quite low, especially when fly ash level is 20%. In general, fly ash plays two significant
functions when it is admixed into concrete in place of some cement: (1) a possible pozzolanic
interaction with calcium hydroxide; (2) the filling of the pores with micro-aggregate. Moreover, tests
on the chloride penetration permeability of concrete made with slag revealed that the permeability
substantially reduces as the amount of slag increases[21].

3. CONCLUSIONS
Following are some pertinent findings based on research from several researchers on using GGBFS
to partially replace cement:

e All pozzolanic materials work well to lower concrete's permeability much below the
regulated level.

e As GGBFS replacement level rises, concrete's usability rises as well.

e The water/binder ratio lowers in terms of workability as the GGBS concentration rises,
indicating that the GGBS has a beneficial impact on workability.

e Compressive strength often declines with an increase in GGBS % at a young age but
increases with an increase in GGBS percentage at a later age.

e Split tensile strength and flexural strength also decreases with the increase in percentage of
GGBS at early age but it increases with increase in percentage of GGBS at later ages.

e The strength grows up to a certain level of replacement, then it starts to decline, and
eventually, as people age, the strength increases. This is because the interaction between
GGBS and Ca(OH)2 occurs slowly.

e The heat of hydration for GGBS cement is slower, which reduces the possibility of
shrinkage cracking and makes this cement more suitable for use in hot building zones.

e  When the amount of GGBFS grew, concrete's resistance to chloride and sulphate increased.

e  GGBS fails the first absorption test, demonstrating that the concrete mix surfaces were
essentially impermeable.

e  As GGBS costs roughly the same as cement and reduces the amount of cement in concrete,
it helps to lower the cost of building 25 - 50% less than that of OPC.

e Reusing the slag reduces pollution to the environment (reduced CO2 emission)

e  The action of GGBS improves the mechanical properties of concrete somewhat for a given
compression strength when compared to PC concrete, making it resistant to the effects of
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carbonation and the inclusion of sulphide.
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ABSTRACT:
Increased Urban migration is one the main causes of generation and discharge of both domestic and
industrial Waste water. This has successively leaded to the establishment of Treatment units. Waste
water treatment processes are requiring energy & power consumption. Hence it becomes imperative to
identify an alternate cost effective and sustainable way to reduce dependence fuel consumption also it
consequently minimizing harmful carbon emissions. The treated Wastewater, being produced and
processed in large volumes can also be considered to be a source of renewable energy.
The growing demand for the Industrial Revolution would drive development as well. At the beginning
of the Industrial Revolution in Britain, water is main source of power for new inventions such as Richard
Arkwright's water frame. Although the use of water power gave way to steam power in many of the
larger mills and factories, it was still used during the 18" and 19" centuries for many smaller operations,
such as driving the bellows in small blast furnaces and grist mills, those built at Saint Anthony Falls.

Keywords: Sewage Water, Hydropower, Kaplan Turbine.

1. INTRODUCTION

Sewage treatment is the process of removing contaminants from wastewater, primarily from household
sewage. Physical, chemical, and biological processes are used to remove contaminants and produce
treated wastewater that is safer for the environment. A by-product of sewage treatment is usually a
semi-solid waste or slurry, called sewage sludge. The sludge has to undergo further treatment before
being suitable for disposal or application to land. Sewage treatment may also be referred to as waste
water treatment.

Sewage is generated by residential, institutional, commercial and industrial establishments. It includes
household waste liquid from toilets, baths, showers, kitchens and sinks draining into sewers. In many
areas, sewage also includes liquid waste from industry and commerce. These parathions and draining
of household waste into grey water and black water is becoming more common in the developed world,
with treated grey water being permitted to be used for watering plants or recycled for flushing toilets.
In highly regulated developed countries, industrial effluent usually receives at least pre-treatment if not
full treatment at the factories themselves to reduce the pollutant load, before discharge to the sewer.
This process is called industrial waste water treatment or pre-treatment. The same does not apply to
many developing countries where industrial effluent is more likely to enter the sewer if it exists, or even
the receiving water body, without pre-treatment.

Industrial waste water may contain pollutants which cannot be removed by conventional sewage
treatment. Also, variable flow of industrial waste associated with production cycles may upset the
population dynamics of biological treatment units, such as the activated sludge process.

2. LITERATURE REVIEW

“Hydropower Opportunity in the Sewage water” American International Journal of research in Science,
technology, Engineering and Mathematic, ISSN: 2328-3491, Archana Tamara, S.K. Pandey and, S.C.
Dubey [5-6].They provided an overview of the nature of hydropower that can be produced from
environment friendly sewage treatment process. Theory of classification of hydropower generated,
evaluation of the materials to be selected, selection of turbines, generators, pressure valves, minimum
head requirement which was considered to be 2 m. This paper tried to promotion of reliable, highly
stable source of power supply and its feasibility.“Reliable energy recovery in an existing municipal
wastewater treatment plant with a flow-variable micro hydropower system” Elsevier, Kyu-Jung Chae,
In-Soo Kim, Xianghao Ren, Kyeong-Ho Cheon. [5-7]. Compared their liable renewable technologies
and energy generated from treated sewage water. The major highlight of this paper was the applicability
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of semi-Kaplan turbine, in scenario of low discharge, head, and its efficiency achieved, also the effects
of fluctuations on the performance of turbines and its economic feasibility.“Micro hydro installation
analysis in a wastewater treatment plant” ICREPQ, ISSN: 2172-038, H. Beltran, R. Vidal, L. Basiero,
J.M. Santos, J.A. Basiero, and E. Belenguer [4-6].The technical and economic feasibility of hydropower
installation is to reduce the power consumption of waste water treatment plant, also demonstrate the
energy produced is used for self-consumption.“Captive power plant -a case study of CETP Ichalkaranji,
Maharashtra” IJRET, ISSN: 2319-1163, DB Patil., R.A. Oak, R.H. Jadhav [5-6].Studied feasibility to
implement hydroelectric turbine systems in waste water treatment plant. Theory of classification of
hydropower generated, evaluation of the materials to be selected, selection of turbines, generators,
pressure valve etc.“A Feasibility Study of Power Generation from Sewage Using a Hollowed Pico-
Hydraulic Turbine” Elsevier, Tomomi Uchiyama, Satoshi Honda, Tomoko Okayama, Tomohiro
Degawa [4-6].A Feasibility Study of Power Generation from Sewage water and highlighted the micro
hydropower generation which could be used to partly meet the high demands of electricity. “Micro
Hydro-Electric Energy Generation- An Overview” AJER, ISSN: 2320-0847, S. O. Anaza, M. S.
Abdulazeez, Y. A. Yisah, Y. O. Yusuf, B. U. Salawu, S. U. Momoh [4-6].Provides an overview of
micro hydropower system by reviewing some of its basic components such as turbine and generator
and estimated the energy potential, with providing advantages of this system against solar power plants
with efficiency of 10% and 30% for wind power. It was also concluded that this system can provide
excellent service to decentralized systems of waste water treatment.“Micro Hydro Electricity
Generation in S.T.P, A Case Study of S.T.P, Salawas-Jodhpur” IRJET, ISSN: 2395 -0056, Karan
Bhandari, Ojas Pravin Rahate [4-6]. Provide real time application through a case study of Sewage
Treatment plant in Jodhpur, and highlighted the micro hydropower generation which could be used to
partly meet the high demands of electricity. It was finally concluded that hydropower generation using
treated waste water was efficient and a renewable source of energy and is expected that the installation
of such technology could meet the massive demands.

3. MATERIALS AND METHODS

3.1 Methodology Adopted for Study

The general methodology adopted to determine the possibilities for hydro power generation from
treated wastewater included selection of a potential site with appropriate discharge. After identification
of the source, Discharge-time studies were conducted for certain duration. With the obtained
parameters, Design of the Kaplan Turbine and other components of the system was carried out. Based
on power output feasibility of project was determined such as power generated per year, Benefit cost
ratio, payback period.

3.2 Selection of Waste Water Treatment Plant

Secondary Wastewater Treatment Plant that serves for treatment of institutional water and storm water.
The process design involves physical and biological process, treatment capacity of 18000 litters.

3.3 Determination of Water Quality

The Water quality characteristics were determined by adopting the Electrical Conductivity of Water
samples. Material used is Self-Contained Conductance Instruments (Conductivity Meter),
Thermometer, Conductivity cells etc. Reagents used are Conductivity water samples, Standard
Potassium Chloride Solution etc. The Calibration of the cell is carried out after thorough rinsing and
dipped into the required solution to obtain a steady reading. The temperature of the sample is also
simultaneously recorded.

3.3.1 To determine the Ph of Water Samples

Apparatus used are Burette, pH meter, glass beakers, buffer tables etc. Reagents used are Standard
Buffer solutions etc. The Calibration of the pH meter is carried out after thorough rinsing, by fixing the
temperature to 25°C. The electrodes are then dipped in a buffer solution of pH 4, and the meter is
calibrated. The procedure is repeated with the second standard buffer solution and the instrument is
calibrated. Further, it is dipped into the required solution to obtain a steady reading.

3.3.2 To Determine the Turbidity of water samples

Apparatus required is Nephelo Turbidity Meter and Reagents Required is Standard Stock Solutions for
Nephelo Turbidity test. The sample holder is filled up with distilled water and placed in the instrument
for adjustment to zero Reading. The Standard solutions are then kept in the sample holder and adjusted
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to 150 NTU. Turning the switch rage to 500.To know the turbidity, the unknown water samples are
Kept in the sample holders and are measured.

3.3.3 To determine Total Acidity and Alkalinity of water

Apparatus Required: Burette, pipette, conical flask, measuring jar, volumetric flasks Reagents
Required:

* For Total Alkalinity: 0.02N Sulphuric acid, Methyl Orange Indicator, Phenolphthalein Indicator,
Sodium Thiosulphate 0.1N

* For Total Acidity: 0.02N Sodium Hydroxide Solution,

Methyl Indicator, Phenolphthalein Indicator, Sodium Thiosulphate 0.1N Methodology Adopted for
Total Alkalinity: The 25 ml of the Sample is taken in a conical flask with Methyl orange indicator
added. It is titrated against sulphuric acid and the end point is obtained at pale yellow to pale pink. The
Procedure is repeated to obtain concurrent readings.

For Total Acidity: The 25 ml of the Sample is taken in a conical flask with Phenolphthalein indicator
added. It is titrated against sodium hydroxide solution and the end point is obtained at colourless to pale
pink. The Procedure is repeated to obtain concurrent readings.

3.3.4 To Determine the Density of the water samples

Apparatus Required: Weighing balance, measuring cylinder of 100 ml capacity Methodology Adopted:
the empty weight of the measuring cylinder is taken, then the weight of the cylinder with water is
measured. The density of the sample is obtained by using the simple mass and density relationship given
by: Density = Mass of the water sample taken / Volume of the water sample taken.

3.3.5 To determine the viscosity of the water samples

Apparatus required: Ostwald’s Viscometer, Beakers, Methodology adopted: the viscometer is filled up
to a certain level on one side of the bulb, after thorough cleaning. After releasing the pressure and
suction note the time required for the fall of the liquid to the bottom meniscus.

3.4 Kaplan turbine

Kaplan turbines have been developed to be the most employed type of turbines for low heads and
comparatively large discharges. The Kaplan turbines are fairly suitable for the purpose of three main
reasons.

a) Relatively small dimensions combined with high rotational speed

b) Favorable progress of the efficiency curve

c) large overloading capacity

The runner has only a few blades radial oriented on the hub and without an outer rim. The water flows
axially through. The runner blades have a slight curvature and cause relatively low flow losses.
Kaplan turbine is most appropriate for operation with a low head and a large amount of discharge.
Owing to adjustable runner blades it offers the significant advantage to give high efficiency even in the
range of partial load, and there is little drop in efficiency due to head variation or load.

Kaplan turbine is axial-flow reaction turbines, generally used for low heads. The Kaplan turbine has
adjustable runner blades as shown in Fig.4 and may or may not have adjustable guide vanes. If both
blades and guide-vanes are adjustable it is described as double-regulated. If the guide-vanes are fixed
it is single-regulated. Unregulated propeller turbines are used when both flow and head remain
practically constant.

3.4.1 Advantages of the Kaplan Turbine

a) This turbine works more efficiently at low water head and high flow rates as compared with other
turbines.

b) This is smaller in size.

¢) The efficiency of the Kaplan turbine is very high as compared with other types of hydraulic turbines.
d) The Kaplan turbine is easy to construct and

e) The space requirement is less.

3.4.2 Disadvantages of Kaplan Turbine

a) The position of the shaft is only in the vertical direction.

b) A large flow rate must be required.

¢) The cavitation process is the most significant disadvantage. Due to pressure drops in the draught
tube, this occurs.

3.4.3 Main Components of Kaplan Turbine
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Main Components and Functions of Kaplan Turbine:

The main components of the Kaplan turbine are shown in Figure. As having adjustable runner blades,
the construction of Kaplan turbine becomes naturally a bit complicated. The runner blade operating
mechanism consists of a pressure oil head, a runner servomotor, and the blade operating rod inside the

shaft etc.
/ Runner control
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4. RESULTS AND DISCUSSION

4.1 Design of the turbine

The different experiments are conducted on water with different degrees of treatment. It provides the
details of the maximum power generated and also a comparison of the performance the turbine at both
constant head and constant speed analysis. The Results obtained from Experiments are shown in table
1.

Hydroelectric potential is calculated from design discharge power required for generation of 8000 watts.
Guide vanes are designed to find out the Length of Guide blades, Outlet diameter and Number of blades
required. Draft Tube also designed to know the inlet & outlet diameter. Design of Blade Profile is
required to know the Energy Savings per year. Result data of main characteristics are shown in table 2.
4.2 Estimation of Project Cost

Cost of Kaplan turbine = 4, 60,000

Intake structure and Penstock = 25,000/-

Power House = 70000/-

Total Expenses = 5, 55,000

Assumptions from other micro hydro power project.

1) Operation cost = 20% of total cost

2) Maintains cost -- 0.5% of civil work cost

2% of Hydro mechanical electrical cost

3) Annual depreciation charges = 2% total cost

4) Life of project 20 Year after commencement

5) Duration of project 1 year completion

6) Operation cost = 0. 2x95000 = Rs 19000

7) Malignance cost

a) 10% of civil structure cost 0 .1 x 95,000= 9500

b) Depreciation charges = 0.02 x 95000 = 1900

¢) Interest charges = 0.1x95000 = 9500

d) Miscellaneous Incidental charges = 0.02 x 95000 = 1900

Therefore, total annual expense Rs. 32300 Consider 10% losses in the transmission and other losses of
energy

Annual revenue = Total units x selling price per unit = 123187.5x 5 = 615937

Benefit cost Ratio = annual revenue / annual expenses = 72445.2/32300 = 2.24

Pay Back Period = Total investment cost /Savings per year = 587300/615937

=0.95 therefore, 1 year
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5. CONCLUSION

Everyone is here to make things simple and it is only possible when we analysed every concept to apply
in real world. In this paper we have presented detailed assessment of hydro power generation from
treated sewage water using Kaplan turbine. Installing micro-hydropower plant in Sewage treatment
plant is very useful concept because electricity generated from turbine is going to use for working of
sewage treatment plant. The cost of installation is more but it can be recovered within a short period.
The cost benefit ratio is 2.24 whereas the payback period is 1 years approximately. The Installation of
this concept will also result in annual savings. Thus, it is concluded micro hydro power plants is a
renewable, efficient and environmentally friendly solution.
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TABLE AND FIGURES:
Table 1: Represents the Different tests conducted on water samples
Tests Conducted Name of the Sample
Standard water Treated water from STP

Density (kg/m3) 1000 1250
pH 7.20 7.56
Turbidity 0.4 3.1
Total Acidity 8 24
Total Alkalinity 36 72

(mg/1)
Viscosity (poise) 0.010 0.018
Total Dissolved 181 582.0

Solids
Conductivity 0.34 0.70

Table 2: Relationship between Head and Turbine Type

Type of Turbine Limit of Specific Speed
Head
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Pelton turbine 300 to 2000 m 4to0 70
Cross flow 10 to 100 m 40 to 200
Francis 2.5t0450 m 60 to 400
Kaplan, Propeller 1.5t0 70 m 300 to 1100
Fixed blade 1.5t0 30 m 1000
Propeller

Table 3: Design Details implemented for the design of turbine

DETAILS:

1. Design Discharge (Q) = 0.5m3/s

2. Pipe diameter (inlet and outlet) = 2

3. Propeller diameter = 6.9m

4. Number of blades = 5 (fixed blades)

5. Hub diameter = 0.28m

6. Shaft diameter = 1.99m

7. Blade angle = 72.56 degrees from the vertical plane

8. Tank capacity = 6¥4*2.5m

9. Centrifugal Pump of 2 HP, Generator 220V

Table 4: Result Data of Main Characteristics

Parameter Symbol Value Unit
Power P 8.27 MW
Gross Head H 1.5 M
Hydraulic Efficiency nh 0.9 -
Flow Rate Q 0.5 m3/s
Net Head Ha 1.35 m
Specific Speed Ns 800.13 rpm
Runner Speed N 307.91 rpm
Flow Speed [0 0.7 -
Velocity of Flow i 3.79 m/s
Whirl velocity Vw 1.19 m/s
Runner Diameter De 0.69 m
Hub Diameter Di 0.282 m
Number of runner blades Ng 5 Nos
Length of guide vane L 0.320 m
Height of guide vane B 0.41 m
Guide vane inlet angle al 72.56° -
Runner inlet angle Bl 20.89° -
Runner outlet angle B2 24.77° -
Water Circulation T 24 m?2/s
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ABSTRACT:

Solid garbage is the unwanted, harmful, and wasted substance includes all kinds of food wastes,
domestic wastes and operational wastes, The term solid waste management mainly refers to the
complete process. Of waste generation, storage, collection, transport, treatment and disposal, solid
waste issue is the biggest challenge to the authorities of both small and large cities’ in developing
countries like India. This is mainly due to the increasing generation of such solid waste and the burden
posed on the municipal budget. In addition to the high costs, the solid waste management is associated
lack of understanding over different factors that affect the entire handling system. there is also a need
for a long term strategy to address the future challenges of solid waste management in Indian cities.
This publication is to high light economic suitable technic & tools for waste management.

1L.INTRODUCTION

India generates 62 million tons of waste each year and the biggest challenge to the authorities of both
small and large cities’ in developing countries is sustainable management system. This is mainly due to
rapid urbanization, booming economy, and the rise in the standard of living in developing countries
have greatly accelerated the rate, amount and quality of solid waste generation [1] & generation of solid
waste and the burden posed on the municipal budget. In addition to the high costs, the solid waste
management is associated with a lack of understanding over different factors that affect the entire
handling system. An analysis of literature and reports related to waste management in developing
countries, showed that few articles supplied quantitative information. The objective of the mentioned
studies was to determine the stakeholders’ action/behavior that have a role in the solid waste. In recent
era, cooperation between the state, business, and informal sectors is apparent, and it is optimal to
coordinate environmental education and public participation for successful implementation through one
of these networks [2][3The general practices related to urban solid waste management from the point
of generation before final disposal can be divided into the six functional components.

* Generation of waste

* Storage of waste

* Collection of waste

* Transportation of waste

* Process of segregation

* Disposal of waste

2.CURRENT CHALLENGES OF SOLID WASTE MANAGEMENT IN INDIA

e Burning Of Mixed Waste: In India, plants burn mixed trash. When chlorinated hydrocarbons
like PVC are present, dioxins and furans are released when the waste is burned at less than 850
degrees Celsius.

e Emissions that are harmful: Dioxins and furans are recognized carcinogens that can cause
immunological, endocrine, neurological, and reproductive system dysfunction.

e Poor compliance: These not comply with the National Green Tribunal's requirements.

e Environmentally Unsustainable: Even under ideal conditions, incineration releases large
amounts of flut glasses, mercury vapor, and lead compounds, and there is always about 30%
residue from incineration in the form of slag (bottom ash) and fly ash (particulate matter), both
of which are known to be serious air and water pollutants.

e In addition, facilities in India are inefficient in producing electricity.

Page | 75


https://www.sciencedirect.com/science/article/pii/S1110062118301375#b0010

Vol. 1, Issue 1, THEEM-2023 Solid Waste Management

e In India, the municipal waste contains a significant percentage of biodegradable (wet) waste,
ranging from 60 to 70% of total waste, compared to 30% in Western countries. Our waste has
a high moisture content and a low calorific value as a result of this.

3. BIO DECOMPOSER

It is a solution developed in which crop residue can turn into manure in 15 to 20 days instead of 3 month
using bio decomposer.there are varieties of bio decomposer bacteria, fungi, protozoa etc. They are
capable to degrade cellulose by depolymerizing cellulas which hydrolyze lignocelluloses. Most
commonly known decomposer is fungi which include Humicola, Trichoderma, Penicillium aspergillus.
market sale value of this manure is high.Researchers have been able to identify multiple and isolated
type of bio decomposer.

4. METHODLOGY
4.1 INTEGRATED WASTE MANAGEMENT

Integrated waste manage{ent is a framework for the design and development of modern waste
management and disposal Systems and the study and optimization of current waste disposal systems.
Within this definition it is important to examine all technological and non-technical elements of
management schemes together [4]. Currently, with the introduction of new legislation, laws, and waste
management sector as an enterprise, non-technical elements like public involvement and awareness are
necessary and essential to the successful adoption of many recycling and recovery schemes. A classic
example is the general resistance to incineration services around the world largely due to the perception
that incinerators are the origin to dioxins, which also underlines the efficiency of incinerators in
reducing waste quantity and waste disposal levels. Therefore, in managing pollutants reaching the
atmosphere, advances in emissions abatement mechanisms and gasification techniques [5].

Modern integrated waste disposal is needed for sustainability needs to be incorporated into all materials,
taking into account the material supply and demand. It's unavoidable that waste is tool now and it's the
duty of people if people use it. As is obvious from past experience, if people really find the Planet as
"our home" it is not convenient, but not difficult.

Fig. 2: Waste Management chart
The waste management hierarchy witnessed changes in the recent decade and currently recycling and
recovery is focused more than the land filling.
4.2 WASTE MANAGEMENT PROCESS
There is different method of solid waste management the method which are suitable is bio process
which generate nontoxic foam.

e land fill: landfill is commonly used disposal method fig.2 in which organic waste are collected
and thrown in depth or there are two efficient methods involved in landfill .1 collection of waste
in confine and very small place.

e Compaction of collected waste by compactors and bulldozer.

Figure2 Composting is defined as the process of decomposition of complex waste organic matter in to
a simpler molecular compound, these smaller molecular compounds further decompose and form soil
humus.

5. CONCLUSION

Despite the techniques that are land filling is still the common practice in India. Creation and closure
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of landfills may contaminate groundwater, and air quality due to released gases for proper care and
monitoring is required.

* Indiais country of villages there is a manual separation type of solid waste at the dumpingsite
in villages, it is the most effective way to obtain the recovery and reuse of materialssuch
materialssuchas metal,plastic,glass and rubber etc.Frame work should be basedon rules on
environmental protection(reduction,recycling,reuse, and recovery).

* From composting manure can sale in market, using decomposer biodegradable matter
decompose rapidly.

*  Annualcollection strategiesofsolidwasteshall havetobeformulated.

* Provision of litter bins at public places shall be installed and there should bepractice of
segregation at all thesources.

References

[1] Z. Minghua, F. Xiumin, A. Rovetta, H. Qichang, F. Vicentini, L. Bingkai, A. Giusti, L. Yi,

J. “Solid waste issue, Sources, composition, disposal, recycling, and valorization”Waste Manage, 29 ,
pp- 1227-1233, 2009

[2] A. Pires, G. Martinho, and N. Bin Chang, “Solid waste management in European countries: A review
of systems analysis techniques,” Journal of Environmental Management. 2011.

[3] A. Fercoq, S. Lamouri, and V. Carbone, “Lean/Green integration focused on waste reduction
techniques,” J. Clean. Prod., 2016.

[4] U. Arena, “Process and technological aspects of municipal solid waste gasification. A review,”
Waste Manage., 2012.

[5] J. Chun. Lee and B. D. Pandey, “Bio-processing of solid wastes and secondary resources for metal
extraction - A review,” Waste Management. 2012

Page | 77



ISBN No.:778-73-5811-437-3

Proceedings of 3rd International Conference on
Trends n Herald in Engineering Excellence & Metamorphosis (THEEM — 2023)

Cost Analysis of Shield Building
"Manav Nilesh kapdi* 'Sahil Sandeep Nachare 'Prajwal Prakash Shetty ' Amey Govind Parab
IShree L.R. Tiwari college of engineering mira Road (East)- 401107
*author corresponding: manav.n.kapadi@slrtce.in

ABSTRACT

Earthquakes are the most hazardous forces for any structures which results in human and economic
loss. Hence to reduce loss due to seismic action the Shield structure is introduced in this paper. Shield
is made of many layers of concrete and plastic ring built under the ground which absorb or transfer the
waves in another direction and does not allow the seismic waves to enter near the structure. The method
of using plastic and concrete helps in achieving economy and also make structure environment friendly.
In this paper the cost comparison of shield building with respect to other RCC structures. The obtained
results reveal a gradual increase in cost with increase in number of shields. The cost of shield layer
increases with respect to number shields layered Thus, it is concluded that provision of shield will
increase the life and safety of building with small increase in cost on RCC structure being 3% to 5% of
the entire building cost.

Keywords—FEarthquake, shielding, Seismic invisibility cloak, safety, Cost analysis.

1. INTRODUCTION

Earthquake are the shaking of earth surface which releases energy in earth crust in the Form of seismic
waves. It is moment which releases stored up elastic strain energy in the form of seismic waves
which is propagate through the earth and cause ground surface to shake. Seismic waves are waves
of acoustic energy travels through the earth. It causes due to earthquake, landslide or Manmade
explosion  produces low frequency acoustic energy. Effects of Seismic wave’s results in
ground shaking, faulting, ground failure & less commonly Tsunamis.

Frequently such waves vary from high range (greater than 20) to low range (lower than 20 hertz).
In India have Five seismic zones. Namely, Zone 5: This is the highest risk zone, which includes the
areas that are most vulnerable to earthquakes. The states in this zone are Jammu and Kashmir, Himachal
Pradesh, Uttarakhand, Sikkim, Arunachal Pradesh, Assam, Nagaland, Manipur, Mizoram,

Tripura, and the Andaman and Nicobar Islands.

Zone 4: This zone has a high risk of earthquakes and includes areas such as Delhi, parts of Jammu and
Kashmir, Himachal Pradesh, Uttar Pradesh, Bihar, West Bengal, parts of Gujarat, and the entire
northeastern region except for Assam and some parts of Arunachal Pradesh.

Zone 3: This zone has a moderate risk of earthquakes and includes areas such as Punjab, Haryana,
Rajasthan, parts of Uttar Pradesh, and the remaining parts of Gujarat and West Bengal.

Zone 2: This zone has the lowest risk of earthquakes and includes areas such as Kerala, Goa,
Lakshadweep, and some parts of Tamil Nadu, Maharashtra, Karnataka, and Andhra Pradesh. Shield
buildings is a way of counteracting forces in which buildings can deflect & reroute energy from
earthquake. It is based on “seismic invisible Clock™ innovation which involves creating clock of
concentric Plastic and concrete rings surrounded along Buildings & buried under foundation of the
building. Building collapse & structural damage is a Primary cause which occurs during earth-quake.
due to increase amount of earth-Quake in recent years itis now very Important to start working
toward disaster. This project will give us a tool to tackle This natural disaster and potentially saves
Human loss & destruction of property. We cannot prevent natural earthquakes from occurring but we
can significantlyMitigate their effects.

2. OBJECTIVES OF THE PROJECT

° To implement idea of shield buildings in India.
° To study effect of shield structure interaction with building.
° Research on how we can minimize its cost.

The Main aim of our Project is to introduce the concept of shield building in India. As India has started
facing a lot of earthquakes in recent years so it is very important to start having solutions to these
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problems and shield building is one of its solutions. Another objective to take up this topic was to study
the effects of seismic waves on the structure. Other objective is to minimize the cost by adopting
environment friendly materials in order to protect the environment. In our case we have used Reusable
plastic in the concrete to increase its strength.

3.LITERATURE REVIEW

Qinghong Z. et.al (2020) Explained application of new isolation Technologies to prevent
earthquakes & huge Energy affecting the building structure. They suggested common technical
solution Such as laminated steel plate rubber bearings which has good characteristics & advantages but
its own cost when used in wide range of Applications. Friction dampers which ensure Structural anti
seismic of modern buildings & maximize the effectiveness of vibration Control technology but it is
difficult to timely & effectively absorb & process the energy by Earthquake at different levels. Soft
steel & alloy damper when implemented on Modern buildings it gives good seismic Effects
which are necessary for reasonable Use of vibration control technology. Lead Damper which is
generally good due to its own physical properties & very strong Adaptability characteristics.
They conclude Basic purpose of suggesting anti seismic& vibration control technology use
in Modern buildings are to achieve effective Resistance to earthquake and minimize economic
losses. These technologies not Reduces the harmful effects caused by earthquake but also
provides to the stability of building own structure and avoids serious safety accidents. Wang j.
(2020), Evaluated a  seismic shielding structure which can be buried around buildings. They
investigated vibration isolation performance of structures and adopted Spectral element method.
Furthermore, influence of both Geometric and mechanical parameters on the attenuation potential
is analyzed. They analyzed many case studies such as for the (Barks and Serkan 2011) suggested
seismic materials than can attenuate seismic waves (Kordell Theme and Dorado 2015) evaluated
Photonic crystals which can precisely use. To generate seismic metamaterial. (Finocchio et al 2014)
introduced a seismic metamaterial which is composed by chain of mass able to filter the S- waves of
an earthquake). They concluded that seismic shielding structure reduces the seismic wave energy.
Structure contrary to traditional structural foundation isolation strategies which can cause shift in the
fundamental Vibration frequency of civil engineering and reduces the seismic wave energy by means
of bandgaps attenuation mechanisms. Palmero A.et.al(2016 Designed artificial metamaterial to
interact with propagating waves, have been suggested for shielding large urbanized areas to protect
from seismic waves. Introduced as seismic metamaterials inspired by Physical concepts of photonic
crystals an acoustic metamaterial established to control wave propagation. They resulted that
photonic crystals made of cylindrical holes in sedimentary soil can reflect seismic elastic
energy achieving attenuation of ground accelerations at a frequency range around 50Hz They
proposed Sub wave length shielding structures to isolate buildings with incoming seismic bulk
waves. They concluded a feasible and effective seismic meta barrier in which soil embedded surface
resonators used to redirect surface waves into bulk. Sugisawa M.et.al (1995),Introduced buckle
restraining unbonded braces, steel plate, shear panel and other earthquake technologies and new
directions in structural steels are described and introduced earthquake vibration isolation Steel dampers
and studied energy Absorption system. The results from these comparative studies shows various
metallic. Materials as components of energy absorption systems. They concluded the devices related
to earthquake resistance, vibration control and isolation based on steels and advanced materials. In
development of energy absorption system of a building optimum combination of design manufacture
and fabrication is implemented as material development.

4. CASE STUDY: RANN OF KUTCH, GUJARAT

We analysed different states which falls under zone 5 which includes Jammu and Kashmir, some parts
of Ladakh, Himachal Pradesh, Uttarakhand, Rann of Kutch in Gujarat, some parts of North Bihar and
Andaman & Nicobar. we selected Rann of Kutch in Gujarat which falls under seismic zone 5. After that
we have analysed different structures situated in Rann of Kutch and studied different structures which
can be constructed according to the zone. we have designed a building of G+10 for Rann of Kutch
where shield building can be applied and executed. In order to test our project Firstly, we have designed
a residential building G+10 on staad-pro We did analysis of the structure and did the load calculations
We did the cost analysis of our building according to the local rates.
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Fig.1: 3D view of RCC frame Structure

5. COST ANALYSIS OF THE BUILDING
We have selected local rates for the cost analysis according to the region.

1.

2
3
4
5.
6.
7
8
2,

Reinforcement steel (Fe 500 grade): 65,000 - 70,000 per metric ton

Cement (M30 grade): 350 - 400 per 50 kg bag

Bricks (Red clay bricks): 4 - 6 per piece

Sand: 1,500 - 2,000 per cubic meter

Aggregate (20 mm): 2,500 - 3,000 per cubic meter

Water: 30 - 40 per cubic meter

Labour: 400-600 INR /Day

The built-up area of a G+10 building with a size of 11 x 24 meters would be approximately

904 square meters.

Reinforcement steel (Fe 500 grade): Assuming 3 kg per square foot of built-up area, the total
cost of steel would be approximately 29.8 million - 32.1 Lakhs INR.

Cement (M30 grade): Assuming a consumption rate of 0.4 cubic meters per 1,000 square feet
of built-up area, the total cost of cement would be approximately 45-50 lakhs.

Bricks (Red clay bricks): Assuming 500 bricks per 100 square feet of built-up area, the total
cost of bricks would be approximately 11-17 lakh INR.

Sand and Aggregate (20 mm): Assuming a consumption rate of 0.5 cubic meters of sand and
0.6 cubic meters of aggregate per 1,000 square feet of built-up area, the total cost of sand and
aggregate would be approximately 75-85 lakhs INR.

Water: Assuming a consumption rate of 2,000 liters per 1,000 square feet of built-up area, the
total cost of water would be approximately 11-15 lakh INR.

Labour: Labour cost for this project could be around 1.19 crore - 1.29 crore INR.

Therefore, the approximate cost of the building should be in between 4.5-5 crores INR
(Note: these values are calculated according to the local rates of the region, the cost may
vary)

6. 3D VIEW OF SHIELDS DESIGNED ON SKETCHUPPRO

For the design and better understanding of the project it was very important to have a 3d model of our
concept. Through the model you can see the role of shields and its importance for the life of the
structure. We are going to attach a snippet of the model below.
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§ SketchUp

Fig.2: View of Shields
7. COST ANALYSIS OF SHIELDS
The shields are need to be provided in circular form around a building. In this case we have considered
25m as the distance between the building and first layer of shields. The second layer is constructed 50m
away from the building. The layers can be increased according to the zones and the space available for
construction.
Thus, the estimated cost of constructing a circular concrete barrier with a radius of 10 meters, a height
of 4 meters, and a thickness of 0.5 meters around the G+10 building of 11x24 dimension, using M30
grade concrete and considering labour and other expenses, is approximately 5-6 Lakhs INR for First
Ring. This is calculated considering cost of labour as 300 INR per cubic meter. For the second ring
which is placed 20 m from the first ring the cost would be around 10-11 Lakhs INR for the second ring.
The total cost of the Shields would be around 15-17 lakhs INR for both the rings.
(NOTE: -The Amount may vary according to the different regions)
Our shield would work in the following manner as shown in the picture below. The waves will be
transferred away from the structure. The shields will absorb or divert the seismic waves.

F1g3 Cost AnalySIS Of Shields

8. TESTING OF CONCRETE

We did the testing of concrete of shields to know its strength. We have added 5% Reusable plastic as a
material in the concrete to increase its strength and use plastic which is form of waste in the
environment. This will also help our project to be eco-friendly. We took three blocks of concrete of
M30 for testing and added 5% Reusable plastic in it and do tests on it to check its strength. We did
CTM tests and here are the results of it The compressive strength of M30 grade concrete was tested
using a CTM (Compressive Testing Machine), and the following readings were obtained: 350 kN/m3
at 3 days, 489 kN/m3 at 7 days, and 728 kN/m3 at 28 days. These results indicate that the concrete gains
strength over time, with the highest strength achieved at 28 days. The data suggests that the M30 grade
concrete is exhibiting a typical strength development pattern, where the strength increases significantly
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between 3 to 7 days and continues to improve up to 28 days. These were the readings of blocks of
concrete without reusable plastic. Now, we tested the strength by adding plastic. Following was the
results. The obtained readings were 355.25 kN/m3 at 3 days, 498.20 kN/m3 at 7 days, and 740.84 kN/m3
at 28 days. These results reveal a gradual increase in strength over time, with an approximate increase
of 1 to 3% from 3 to 7 days, and a further increase up to 28 days. This data suggests that the concrete
mix is exhibiting a favorable rate of strength gain, which may indicate good quality and proper curing
practices.

9.CONCLUSION

Due to ever increasing earthquakes in the recent times it is very important to tackle the earthquakes and
protect the loss of structures and human loss. Thus, adapting to such techniques is very important. Shield
building is a unique concept and it is not applied anywhere as of now. Thus, it was very important to
introduce this concept for India as the number of earthquakes have increased significantly in recent
times. We have introduced some eco friendly means in order to decrease its cost of construction by
using reusable plastic in the concrete which increases the strength by 1-3% and the plastic is utilized as
well. The general cost of the shield building would be around 15-17 lakhs and it would provide security
against seismic waves.

10. FUTURE SCOPE

° To test out working of our model by testing it on a software or physically creating a scenario.
° To design shields for an entire city or a region covering various buildings all together.

° To decrease the cost of construction even more and adopt eco friendly means to do so.
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ABSTRACT

Self-compacting concrete (SCC) is a concrete with a very low yield strength, high deformability and
medium viscosity (there is no need to use external pressure to ensure uniform suspension of solid
particles during transportation and standing time). SCC is the best performing concrete with very good
strength and durability. However, the mixing ratio and flow property test method are very different from
ordinary concrete. SCC is a concrete that is able to flow under its own weight and completely fill the
formwork, without the effects of vibration, while being cohesive enough to handle without bleeding. It
ensures good packing and good structural resistance to small spaces and strong structural elements.
SCC usually requires high levels of binders and chemical additives. The construction industry emerged
in the early 2000s. Large-scale national and international projects are taking place dramatically around
the world. Self-compacting concrete for its high resistance, workability, durability and reduced labor.
Keywords: Self-compacting concrete, Durability, Workability

1.INTRODUCTION

Due to economic progress and development, concrete has been identified as the national infrastructure
resource. strength and even beyond life. It can account for more than 5% of global carbon dioxide
emissions Portland cement production. To reduce OPC limitations, it can be partially replaced RHA
substance. Many green materials have been investigated Partial replacement of cement in the form of
fly ash and peanut shells has been successful. Cement is gaining momentum in this project and the
growing demand for cement is increasing day by day. Finding alternative materials with similar
properties to cement is a very important aspect for engineers. RHA is one such material and is used as
an additive. The use of mineral additives in the production of SCC not only provides economic benefits,
but also reduces the heat of the water. In this work, the main factors were the amount of rice husk
powder (15%, 20%) and the binder content. The parameters that remained stable were the measurements
of fine aggregate, coarse aggregate, water, ash content, w/w ratio and the range 5%, 10%, 15%, 20%).
The main point of this review is to investigate the possibility of using rice husk as an additional
cementitious material and RHA as a swelling material in SCC by examining the fresh and hardening
properties of rice husk. The test results showed that the properties of concrete were significantly affected
due to RHA.This paper focuses on the partial replacement of cement with rice husk ash (RHA). India
is Main rice producing countries. Worldwide, about 600 million tons of rice are produced, The annual
production of rice husk is 120 million tons. In most cases, it is dandruff Water from rice processing is
burned or disposed of as waste. Rice husk ash Contains 90-95% active silica. The world rice harvest is
estimated at 588 million tons Every year, India is the second largest producer of rice in the world with
132 million tons per year and per year.

2.LITERATURE REVIEW

Most of these studies have been conducted to determine effectiveness of RHA. Effect of particle size
on calibration of Portland density using rice husk ash mixture Cement concrete was discussed by Bowie
etal [1]. They found that it partially replaced cement 20% RHA by mass increases the early compressive
strength of spatially scaled adhesives mix Analysis of the optimal replacement of concrete strength and
durability. It has been discussed by Ganesan et al. [2] and Gemma Rodriguez de Sensale [3] and Hwang
Chao-Lung et al. review Ravandi Kishore discusses the strength properties of high-strength rice husk
concrete [5]. They found that increasing cement replacement with RHA in concrete decreased. The
workability of the concrete was reduced by 27% and the compactness by 9%. optimal level of
substitution for concrete grades M20 and M30, rice husk ash is 10%. Tashima, MM and others [6] The
possibility of adding rice husk ash (RHA) to concrete was discussed with Rama Rao of GV [7] discuss
high strength concrete with RHA as mineral admixture. Whitish neutral carbon Rice husk ash as a
substitute for white cement has been discussed in part by Rossella, M. Ferraro et al. [8]. In that due to
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the presence of high amorphous silica and a large specific surface area, RHA is an effective pozzolanic
that can also be used as a cement additive material Percentages of OPC, up to 15% by weight, can be
replaced by RHA without causing it. Adverse effect on strength characteristics. The rice husk ash
reaction was discussed by James J et al. [9] observed that the addition of RHA to cement reduces and
protects the formation of Ca (OH)2 Concrete is resistant to weathering, sulfate attack and chloride
attack. alternatives to cement in rural areas Discuss the issue of housing Dipa Nair v. et al [10], showing
only about 90-95% of the reactant The presence of silica in RHA is responsible for the pozzolanic
behavior of rice husk ash. Rowed Khan talks about minimizing environmental concerns by using rice
husk ash in concrete et al [11], who concluded that concrete admixtures containing 25% RHA can
replace OPC It has the same strength as 100% concrete containing OPC. Effect of micro silica on carbon
Nanotube-based cement composites fabricated by K.M. Mini et al.

3.METHODOLOGY

3.1Materials
3.1.1 Cement:
Cement is a binder, a substance used in construction that hardens and hardens and can bind other
materials together. The main types of cement are used as a component in the production of mortar and
concrete, which is a combination of cement and cement. altogether to form a strong building material.
3.1.2 Water
Potable water was used for mixing and curing
3.1.3 Rice Husk Ash
Waste RHA was collected from Paddy fields of Kulgam, J&K. It was then sun dried and burned so as
to convert it into ash. The ash was sieved through 90 micron (90pm) Indian Standard sieve. The specific
gravity of waste rice husk ash was found to be 2.6. Chemical composition of RHA is presented in
Tablel. shows RHA.

Tablel: Chemical Composition of RHA

Oxides SiOZ F6203 AL203 Cao MgO SO3 A1203+F6203 Nazo KQO
Percentage 92.99 | 043 0.18 1.03 [ 0.35 |0.1 0.61 3.56 0.72
3.1.4 Superplasticizer

Is a chemical compound used to increase the workability, without using any additional water. The
Superplasticizer used in this paper is Aura mix 400 and is from Forsook Chemicals (India) Pvt.Itd.

3.2 Test on Ingredients
e 3.2.1 Fineness Test On Cement
Weight of cement=300g
Weight of passing cement=292¢g
Weight retained =4.5¢g

e 3.2.2 Consistency test
Weight of cement=300g
Cement consistency =30%

e 3.2.3 Initial and Final setting time
Weight of Cement=300g
Weight of water=0.85x0.3x300=76.5g
Initial setting Time=38min
Final setting Time=2h 47min=167min
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e 3.2.4 Soundness of Cement
Initial distance=1 cm
Weight of cement=100g
Weight of added=0.78x0.3x100=23.4¢g
After 24hrs d1=1.6 and d2=1.4
After 3hrs boiling D1=1.8 and D2=1.7
Soundness= ( (D1-d1) + (D2-D2))/2=0.25¢cm=2.5 mm

e 3.2.5 Specific Gravity Test
Weight of cement=50g
W1= Weight of empty flask =108
W2=Weight of flask + cement =159
W3= Weight of flask +cement +diesel=395¢g
W4= Weight of flask + diesel =358¢g
S.G = (W2-W1)/(W2-W1)-(W3-W4))x0.92=3.1

e 3.2.6.Test on coarse aggregate
Sieve analysis of course aggregate
Weight of sample tested=3.454Kg

e 3.2.7 Water absorption of CA
The WA of CA used is 0.48%
Specific gravity of coarse aggregate
The specific gravity of coarse aggregate used is 2.56

o 3.2.8 Testing of fine aggregate
Water absorption of fine aggregate

The water absorption of fine aggregate being used is 1.2% 30

o 3.2.9 Specific gravity of fine aggregate
The specific gravity of fine aggregate being used is 2.74
3.3Experimental Analysis
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e 3.3.1 Mix ratio- The standard IS 10262 was used in the design of the concrete mixture The
grade of concrete used was M-25. W/C ratio 0.5. Details are shown in Table2.

e 3.3.2 Experiment with fresh concrete: The workability test conducted as per IS 1199-1959.

e 3.3.3 Tests for hardened concrete: Determination of compressive strength of 7 days and 28

days as per IS 516-1959.Details are shown in Table3

e 3.3.4 Light weight character Average dry weight of concrete cube samples containing 5%,
10% and 15% RHA waste. cement was compared with the average dry weight and percentage

of normal M-25 concrete cube samples the decrease in dry weight was measured.

Table 2: Mix Proportion

Rice Wic Water Cement Fine Rice husk | Coarse Slump
husk ratio (kg/m?) (kg/m?) aggregate ash aggregate (mm)
ash (kg/m?) (kg/m?) (kg/m?)

%

0 0.45 191.6 425.80 543.5 0.00 1199.36 60

5 0.45 191.6 404.51 543.5 21.29 1199.36 20

10 0.45 191.6 383.22 543.5 42.58 1199.36 15

Page | 85



Vol. 1, Issue 1, THEEM-2023

Partial Replacement of Cement with Rice Husk Ash (RHA) in Concrete

15 0.45 191.6 361.93 543.5 63.87 1199.36 10
Table 3: Compressive strength test results
Waste Aveg Aveg Aveg Aveg
RHA % | load@7day | load@28da | compresive compresive
s (KN) ys strength@7da | strength@28da
(KN) ys (N'MM”*2) | ys (N'MM”2)
0% 498 678 22.13 30.13
5% 530 690 23.55 30.67
10% 580 700 25.78 31.11
15% 490 670 21.78 29.78
Table 4: Water absorption test results for cube specimens
Waste Avg. Dry Avg. Wet Water Percentage
RHA % weight weight absorbed water
of cube of cube (gm) absorption
(gm) (gm)
0% 8390 8480 90 1.07%
5% 8350 8450 100 1.197%
10% 8225 8340 115 1.398%
15% 8110 8240 130 1.603%
Table 5 : Lightweight test results for cube specimens
Waste RHA Avg. Dry Avg. dry density of | Percentage change
% weight of cube cube in weight as
(gm) (KN/m3) compared to
reference (%)
0% 8390 24.86 0%
5% 8350 24.74 -0.483%
10% 8225 24.37 -1.971%
15% 8110 24.03 -3.339%
Conclusion

Based on the obtained results, the following conclusions can be drawn:

1. Replacing cement with 10% rice husk ash showed an increase in compressive strength of 16% in 7
days. and an increase in compressive strength of 3.25% after 28 days.

2. The optimum value of cement replacement is 10% as shown in curve 2.
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3. As the ash content of rice husk waste increases, the percentage of water absorption increases. As the
ash content of rice husks increases, the average weight decreases by 3.3 % in the 15% mixture.The ash
content of rice husk waste turns rice husk ash into lightweight concrete.

5. The workability of the concrete mixture decreases as the ash content of rice residues increases. 6.
The use of rice husk in concrete can be economical because it is free.

7. Using rice husk ash eliminates its disposal problem and thus reduces carbon dioxide emissions turns
out to be environmentally friendly, paving the way to greener concrete.
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Abstract— As the world gets more computerised, it is becoming increasingly necessary to maximise
energy usage andsave natural resources. Urban apartments and social housing are one setting where
this is crucial because of how much gas, electricity, and water are used there. For more information,
visit the website. The invention uses loT-enabled devices to continuously monitor the quantity of
water, energy, and gas utilised in terms of units. The device is programmed to calibrate a unique bill
for the amount of units utilized. The obtained data, such as the amount of units utilised and the bill
of consumptiong. loT-based utility monitoring and billing device or apparatus comprises of water flow
sensor, gas flow sensor, and electricity sensor assembled with a microprocessor/controller
programmed to monitor flow readings. This concept is used to allow service providers and customers
to continuously monitor the consumption of power (in watts) and water usage. If the usage reaches
the minimum amount, the system would automatically alert the consumer to recharge through a smart
phone.

Keywords—IOT, Billing System, Distributed
L. INTRODUCTION

The IoT model is experiencing a rapid increase in population density, resulting in many living and
non-living things becoming connected to the internet in one way or another. The popularity of wireless
technology such as Bluetooth, RFID, Wi-Fi, and embedded sensors has propelled the IoT beyond its
initial stage and is poised to transform the current fixed internet into a more advanced and feature-rich
future Internet. Currently, there are almost nine billion interconnected devices, with estimates suggesting
that this figure will reach nearly fifty billion by 2020. However, this growth is not without its challenges,
with energy and water crises being the most pressing issues facing society today.

To address these challenges, reducing energy consumption and water usage in households is
essential. Theincreasing number of consumers places a significant burden on electricity providers. The
concept of oT offers an ideal solution to facilitate consumers in managing their energyand water usage.
IoT refers to the ever-expanding networkof physical objects featuring an IP address for internet
connectivity and the communication that occurs between these objects and other internet-enabled
devices and systems.

Low-power wireless connectivity is the key technology that connects smart objects to the internet
and the cloud. However, wireless connectivity is not dominated by a single technology. Different
hardware and software integration requirements must be considered based on application needsor
technology constraints. Wi-Fi and Bluetooth are the mainwireless connectivity schemes.

Consider a digital prepaid energy meter based on two microcontrollers and a single-phase energy
meter IC. This meter does not have any rotating parts and calculates energyconsumption using output
pulses from the energy meter chip. The ATmega3?2 stores the energy consumption (KWh),maximum
demand (KW), total unit recharge (KWh), and remaining units (KWh) to ensure accurate
measurement.

The most important contribution of other related methods is to ensure that consumers know how
much energy they use. In this prepaid electricity billing system, the present billing system is entirely
eliminated, and a new system called the prepaid billing system is introduced for embedded
applications that overcomes the drawbacks of the current billing system. If this system becomes a part
of daily life, it will be beneficial for both the government and the public. When the user pays money,
the meter starts counting the number of units, reducing the amount, and automatically disconnects the
line upon completion of the amount.

An Advantages of 10T based Bill distribution system are:

An IoT (Internet of Things) based billing system offers several advantages over traditional billing
systems:
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Real-time billing: IoT devices can collect and transmit data in real-time, which means that billing
can be done immediately, rather than waiting for a monthly billing cycle. This helps in reducing
payment delays and ensures prompt payment.

Accurate billing: With IoT devices, data is collected automatically and accurately, which
eliminates the possibility of manual errors. This results in more accurate billing and fewer disputes
between the service provider and the customer.

Cost-effective: IoT devices are cost-effective, which means that implementing an IoT-based billing
system is more affordable than traditional billing systems.

Improved efficiency: An IoT-based billing system reduces the need for manual intervention, which
results in improved efficiency. This leads to faster processing of bills and reduced administrative costs.

Better customer experience: With IoT devices, customers can view their usage data in real-time,
which enables them to manage their usage and make informed decisions. This enhances the customer
experience and improves customer satisfaction.

Overall, an IoT-based billing system offers many benefits over traditional billing systems, making it
a smart choice forbusinesses looking to improve their billing processes.

II. LITERATURE SURVEY

In this study, they propose a cost-effective and efficient solution for quantifying energy consumption in
Mexican households. Our approach involves the use of [oT technology to develop a real-time electricity
bill that allows customers to monitor and manage their energy usage on an ongoing basis.To accomplish
this, they have designed a low-cost energy meter using inexpensive sensors and the Particle® Photon
electronic board. The resulting prototype is compact, easy to install, and meets all safety requirements
for use in residential settings.The energy meter provides real-time measurement data, which is
processed by an algorithm to determine the accumulated kWh. Customers can access this information
through a user-friendly HTML interface, which provides them with valuable insights into their energy
consumption habits. The interface also offers recommendations for reducing energy usage and alerts
customers if their consumption is abnormal or unusually high.

The proposed system allows customers to access their bills as and when required. The primary
objective of implementing an Email service is to facilitate better communication with customers, and
Email is the ideal modeto achieve this goal. As soon as the billing is processed, the billing details are
sent to the customers via Email, in real-time. The system employs wireless data transmission and
reception techniques, which enable wireless meter reading at the same cost. This system effectively
safeguards the distribution network from power theft. It leverages power theft detection mechanisms to
identify any unauthorized consumption of electricity from the distribution lines. The proposed system
is implemented within the distribution network of the electrical power supply system. The existing
system is incapable of identifying the precise location of consumption or tapping. In contrast, the
proposed system not only detects the occurrence of power theft but also pinpoints its location.

Electricity plays an essential role in our daily lives. As people's standard of living has risen, so has
their electricity consumption. Nearly all household and industrial devices rely on electrical energy.
Therefore, it is crucial to use this energy efficiently to save it for future generations. The primary
objective of this project is to raise awareness of energy consumption and promote efficient use of home
appliances for energy savings.The proposed system providesinformation on the number of units
consumed, the bill amount, and sends notifications when energy consumption exceeds the specified
limit, using IoT. This system aims to reduce human dependency and minimize human errors in the
billing process, eliminating the need for monthly readings. One significant advantage of this system
is that
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users can monitor the power consumed by electrical appliances in real-time and take steps to
control them, promoting energy conservation

The utilisation of the Internet of Things (IoT) is rapidly increasing, and its importance and
sophistication are also onthe rise. In the real world, electricity bills are typically calculated by the
electricity board and then sent to the user via mail or EB card. A more effective power monitoring
technique, on the other hand, has been suggested. It uses a sensor to identify the current at the heap
and a circuit to assess voltage; power is then calculated using these two variables. The control
parameters are stored in a cloud database. The voltage sensor receives the input from the livepower
source via a non-intrusive current transformer sensor,which then transmits the value to the Nodemcu
and stores it in the cloud.

III. PROPOSED SYSTEM

The objective of the proposed system is to provide a centralized platform for managing all the users
associated with an organization. Additionally, the system offers valuable insights by presenting the
data in visually appealing formats like pie, bar, and line graphs, showcasing the total bill generated.
As a result, the system eliminates the need for manual record-keeping via a diary or book, mitigating
the risk of data loss. This platform allows users to manage everything from a single location,
irrespective of their location worldwide.

To comprehend the system's functionalities, we can break it down into multiple modules and

Water

Electricity I | lot Device . Smart Phone

Gas —

Fig 1: working of systemObjectives of the proposed work are

examine each of them individually.

To learn about different energy metre reading systems.

To study and understand the various approachesand models utilised by various
researchers for energy smeter reading systems.

To avoid human intervention in the process of creating bills

To take the required steps to make the solution dependable, strong, and effective.

An IoT-based bill distribution system can be designed toautomate the process of distributing bills
to customers. Here's a proposed system:

IoT Devices: Install IoT devices such as sensors, cameras, and meters in households or offices to
collect data on energyconsumption, water usage, or any other utility usage. The IoT devices can be
connected to a central server that stores the data.

Data Analysis: The collected data can be analyzed to generate bills for each household or office
based on their usage. The analysis can also help identify any abnormal usage patterns, which can be
communicated to the users through a mobile app or web portal.
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Automated Billing: The bills can be generated auttmatically and sent to the users through email or
SMS. The system can also be integrated with a payment gateway to enable online payment of bills

Customer Service: The system can include a customer service portal where users can submit queries
or complaints. The queries can be addressed through a chatbot or a support team.

Dashboard: A dashboard can be created for the administrators to monitor the overall usage patterns
and track the revenue generated. The dashboard can also provideinsights into the energy or water
consumption patterns of thehouseholds or offices.

By implementing an IoT-based bill distribution system, the process of bill distribution can be
streamlined, automated, and made more efficient. The system can help reduce errors,eliminate paper-
based processes, and enhance the overall customer experience.

IV.  WORKING SYSTEM

The implementation of smart meters provides an innovativeway to manage electricity consumption.
The process consists of five essential steps.

Firstly, the smart meters installed in households or businesses will capture and transmit real-time
data on electricity consumption to a central server. This data will allow for accurate and efficient
monitoring of energy usage.

Secondly, the central server will receive the data transmittedby the smart meters and process it using
a billing algorithm based on the tariff structure established by the electricity provider. The server will
use this algorithm to generate the electricity bills, ensuring accuracy and consistency.

Thirdly, the generated bills will be sent directly to the consumers via a mobile application. This
feature provides convenience and transparency, allowing users to access their bills quickly and
conveniently.

Fourthly, consumers can make payments for their electricitybills through the integrated payment
gateway on the mobileapplication. This easy and secure payment method ensures that customers can
complete transactions efficiently and effectively.
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Fig 2: Flow Chart

Finally, the central server will store the data collected fromthe smart meters for future reference and
analysis. This stored data can be used to generate reports on electricity consumption patterns, enabling
the electricity provider toimprove the efficiency of the billing system and optimize the energy

distribution network.

V. TECHNOLOGIES USED

Our system prioritizes the user experience and is designed with various technologies in mind to
ensure its robustness and longevity. Our goal is to create a scalable product that benefits both the user
and the company. To achieve this, we have selected MySQL as our database. MySQL is a powerful
database that can efficiently manage large volumes of data and is an ideal choice for a distributed
database that can be connected to a company's data centers to maintain data integrity.

)

‘) MyYsaL

Fig 3: Technologies used

We have also implemented Spring Boot, an open-source Java-based framework, to create
microservices that are standalone and production-ready. Developed by the Pivotal Team, this
framework has been instrumental in fulfilling our API requirements and various other functionalities.
It is versatile and easy to understand, making it an excellent choice for our needs.
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For the front-end, we have utilized Angular, HTML, andCSS. Angular has made the creation of
our front-end a breeze, resulting in a GUI that is precise, easy to navigate,

and user-friendly. Our UI design is intentionally simple and accessible, even for those without
technical backgrounds.

The registration screen is the first point of contact for theuser. It is designed to be intuitive and
straightforward, allowing for seamless registration. The second screen showsthe total bill generated,
with a clear breakdown of the cost and easy payment options.

A. Hardware Requirements

System: Pentium 4, Intel Core i3, 15, 17, and 2 GHzMinimum
RAM: 4GB or above

Hard Disk: 10GB or above

B. Software Requirements

Operating System: Windows 7, 10 or higherversions

Front end: HTML,CSS,javascript,react

Backend: springboot,junit5, Mockito,jmeter

Programming Language: Java

VI. CONCLUSION

An innovative IoT-based electric billing system that promises to revolutionize the way we consume
electricity. This cutting-edge technology aims to offer a more efficient and accurate way of billing for
electricity consumption. The proposed system eradicates the possibility of manual errors and provides
consumers with a convenient method to view their bills and make payments.

Moreover, the system can collect data that can be utilized to enhance the overall billing system's
efficiency, leading to a reduction in energy waste. The Corporation Billing System, a well-designed
solution for smart corporation billing, utilizes the IoT platform to predict energy and water demands for
smart cities.

The suggested system is an all-encompassing monitoring, management, and invoicing system that
can track water and power use, measured in liters and watts, respectively. If the consumption of
electricity and water reaches the minimum level, the system will automatically notify the client via their
smartphone to recharge.

The Smart Corporation Billing System provides a sophisticated solution for efficient billing and
forecasting of energy and water usage in Smart Cities, utilizing an IoT platform. This proposed system
entails continuous monitoring and control of power (in watts) and water (in liters) consumption, along
with billing. In case the consumption of power and water reaches a minimum threshold, the consumer
will receive an automatic alert on their smartphone, prompting them to recharge. The entire system
model is monitored and controlled using NodeMCU.

The implementation of IoT technology facilitates improved management and conservation of
energy and  water resources. This system eliminates the need for human involvement in
Corporation/Municipality Monitoring, as theBilling system can continuously monitor power and water
consumption through smartphones, without requiring consumers to manually check their energy/water
meters. The smartphone application displays real-time readings of power and water consumption, along
with the correspondingbilling amount in rupees.
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Abstract: Fruit diseases are consistently regarded as a notable problem in the global farming
industry. The requirement for a manual checking framework arises from this. Agriculturists need
to manually analyze fruits in this way. However, continuous manual watching does not provide
sufficient outcomes, and they often need for professional direction. The agribusiness sector is the
main driver of the global economy, but its growth is slowing when compared to the rise in intrigue,
and this ratio of intrigue to creation is expected to remain high in the next years. For the purpose
of diagnosing fruit illnesses, clustering and fruit picture segmentation algorithms have recently
been created. By using different estimations, an algorithm plot is examined to show its
significance. Fruit diseases have a severe impact on global agricultural industry productivity and
financial losses. This study proposes and experimentally validates an adaptive strategy for the
detection of fruit illnesses

Keywords — K-means clustering algorithm, SVM classifier, image processing, natural language
processing.

1. Introduction

India is second in the world for fruit output. Given that it accounts for 17% of India's GDP
overall and employs more than 60% of the country's workforce, agriculture is an important
sector of the Indian economy. The traditional method of illness detection and fruit
identification relies on the exposed eye perception of the experts, however in some developing
countries, consulting with specialists is expensive and time-consuming due to their dispersed
locations. In the modern world, it is past time to take care of the farming fields. However, due
to ongoing climatic and other changes, crop yields and farming productivity have shifted to
some serious problems that are a source of legitimate concern. India is the second-largest
producer of fruits, producing 44.04 million tons of fruit annually, making it the "green land."
India makes up 10% of the fruit produced worldwide. Apple, banana, citrus, grape, mango,
guava, papaya, and watermelon are just a few of the fruits that Indian ranchers grow. When a
fruit tragedy occurs, it will superficially take into account water-soaked wounds and convert
the low-resolution photos to high-resolution images. This was either fully or partially
recognized in the entire fruit image. At the early stage, there is squeezing discovered at a
manageable speed. The meeting costs of competent experts are considerable, and it is also
impossible to prompt them on time in a faraway area. A customized fruit unpleasant location
framework is thus required in the immediate aftermath of the disaster. Ranchers typically
observe the visual effects of fruit distress Authorities might keep an eye out for fruit with
disaster-like visuals. Experts could easily analyze the catastrophe or it could have faith in
laboratory research. The majority of the future methods for the Republic of India's fruit
disaster location framework will include trained eye-tracking technology or ultrasound,
technology The Using photographs from far-off farm fields, the methodology presented in
this research can be used to create automatic systems for agricultural processes. With
constantly evolving computing systems, computer-based image processing is evolving
quickly. The market's specialized imaging systems, which can be used to obtain results by
pressing a few keys, are not very adaptable and, more significantly, they are expensive.

II. Problem Statement
The output of very valuable fruits has declined as a result of the poor fruit quality, lack of maintenance,
and manual inspection. Fruit disease decreases the amount and type of cultivating resources. Competent
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experts require expensive meetings, and it is impossible to reach them in time in a distant location.
Therefore, in the immediate wake of the disaster, a specialized fruit uncomfortable location framework
is needed

1. Literature Survey
India is an agricultural nation, hence farming provides the majority of its income. As a result of the
fruit's short shelf life when it is at its peak of ripeness, the fruit market is one that is extremely flourishing
and volatile. Through the use of image processing and k-means clustering, this technology enables us
to comprehend and recognize fruit deformities or diseases.

Milos Ilic, Sinisa Ilic, Srdjan Jovic ,Stefan Panic. “Early cherry fruit pathogen disease detection based
on data mining prediction”In this paper authors use different mathematics-based techniques for data
processing and prediction of possible fruit disease infection. Six significant weather variables and one
variable representing the month in the year are selected as predictor variables Data processing,
representation, unusual case location,and modification were all done using MATLAB systems.Md.
Rasel Howlader, Umme Habiba, Rahat Hossain Faisal and Md. Mostafijur Rahman.“Automatic
Recognition of Guava Leaf Diseases using Deep Convolution Neural Network™ The proposed model
applies to classify major diseases of guava leaf such as Algal Leaf spot, and Rust. As per our insight,
this is the first time to use D-CNN based model to recognize guava leaf diseases. General observation
system by farmers perhaps time-consuming, expensive and sometimes inaccuraten.

Dr. Kamaljit Kaur, Manpreet Kaur, “Prediction of Plant Disease from Weather Forecasting using Data
Mining”The proposed system uses segmentation techniques such as k-means clustering and deep neural
network learning to predict the disease based on weather feature of the orange plant. This system helps
the farmer to understand the disease of orange plant and also increase the yield of orange plant.This
study gave results which were highly accurate but would only limit to 1 fruit and various different
factorschanged the results and gave different results for minor data change.

Bindhu, V., “Biomedical Image Analysis using Semantic Segmentation” The proposed method involves
the semantic segmentation model for the biomedical images by utilizing the encoder/decoder structure
to down sample the spatial resolution of the input data and develop a lower resolution feature.

IV.  Requirements

I) Software Requirements:
Windows System
Python IDE
VS code

ITI) Hardware Requirements:
System ( 13 Processor, 4GB ram, 120GB HDD )
Lan Cable
USB Cable

V. Methodology

Various means required during the time spent identification and characterization of diseases of fruit. At
first, the establishment of the info image is ousted and the contaminated part is gotten by applying an
image division system to the information image. In the accompanying stage, the extraction of highlights
is done utilizing highlight extraction methodologies. A while later, utilizing arrangement procedure
diseases are requested.

The basic algorithm that will be implemented for working of this proposed system is as follows:
Step 1: Start
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Step 2: On the UI, click on "Select Image File" and attach the image

Step 3: After the input image has passed the set criteria

Step 4: Click on Upload Button

Step S: The image is then pre-processed by the system and feature extraction takes place.
Step 6: The SVM classifier then compares the images with database images

Step 7: K-means clustering algorithm clusters the image features and processes the result
Step 8: The result will be displayed whether the fruit is infected or not

Step 9: Stop

V. Flowchart

A flowchart is a diagram that depicts a process, system or computer algorithm. They are widely used
in multiple fields to document, study, plan, improve and communicate often complex processes in

clear, easy-to-understand diagrams.

/ Image Acquisition /

| Preprocessing |

l

| Segmentation |

it
YES NO
ealthy Fruil
/ Normal Fruit / / Infected Fruit /

K- means
Clustering

[
o

Fig: Flow Chart for FDD

VI Results

The procurement of an image is reliably the fundamental condition for the work methodology course
of action of processing of an image. The image acquired is all-around ordinary.
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Fig: Home page of FDD
We have used Bootstrap for building the Main UI of the system where the user will interact and provide
input to the system in the form of Image

*

Fig: Image Selection page of FDD

In this section particularly the Image would be sorted and selected with the pre-defined standards and
once it meets the requirement. It would be selected and hence forth ready for the test. As we will be
taking the input in the form of images, we have already set the protocols for JPEG, PNG etc. Also the
set size is 256*256, to meet the standards and keep the test uniformed

Fig: Result screen of FDD

Page | 98



Fruit Disease Detection using K-means Clustering Algorithm ISBN No. 978-93-5811-637-3

F.D.D

A

You can Drag and Drop
Image to This Box

Take Picture

Fig: Mobile UI of FDD

Once the test is started the input image is pre-processed. The system follows a clear and straightforward
way to deal with a bunch of a given instructive assortment through a specific number of groups (expect
k groups). The k-means algorithm moves the comparing data tests from their unique group to the new
group. These centers should be set in a smart way by taking different territory into account with assorted
result. A mobile user interface (mobile UI) of F.D.D System is on a mobile device that allows the user
to interact with the FDD system and use its features, content and functions.

VII. Conclusion

The findings of the project demonstrate completely distinct levels of sickness identification accuracy
that are supported by both the quality of the input image and the stages of the illness. Thus, by enabling
farmers to demand the necessary preventive and corrective action on their crop, this strategy moves
closer to encouraging farmers to practice good farming and enabling them to make choices for a more
robust output. The correlation chart between the probability ratios of the Existing-K-Means Neighbor,
E-K-Means Clustering, and Support Vector Machine (SVM) algorithms demonstrates the distinct
properties. Number of data points in hub x and Probability Ratio in hub y. The following two
algorithms cannot compare to the E-K-Means Clustering technique. The Existing-K algorithm's
evaluation ranges from 40.6 to 66.9, and the E-K-Means clustering algorithm's evaluation is from 55
to 86. The K-Means clustering technique consistently produces amazing results.
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Abstract: Electronic device theft, which includes the loss of laptops, mobile phones, and other gadgets,
has been an ongoing issue for people around the globe. A laptop's value is not the only factor that might
be lost. Unfortunately, it also involves the loss of any stored sensitive and private data. The valuable
data may occasionally end up in the wrong hands. Many personal gadgets, like cell phones and
computers, are being used more often every day. Our risks of misplacing or losing our laptop rise as we
use it more frequently. The approach for locating a stolen laptop using GSM and sensors is part of the
proposed solution. We provide an innovative strategy for preventing laptop theft. In the event that the
stolen laptop is used by someone other than the user, sensors on the sides of the device will identify a
small movement and trigger an alert. There is an alarm sound system accessible to increase security.
That will cause a would thief to reconsider taking the laptop with him. By interacting with the GSM
modules built inside the laptop, the user of the stolen laptop may track its current location using a
smartphone.

Keywords: GPS, GSM, Laptop, Misplace, Thief, Alert, Location, Trigger, Sensors.
I. INTRODUCTION

Real-time tracking and alert system for stolen laptops is a project that aims to develop a system that
helps users to locate and recover their stolen laptops. The project involves the use of hardware and
software components to track the location of the stolen laptop, send alerts to the user, and assist law
enforcement in the recovery of the laptop. The hardware component of the system involves the
installation of a tracking device in the laptop. This device will use GPS technology to track the location
of the laptop in real-time. The software component of the system will be a user-friendly interface that
allows the user to track the laptop's location, receive alerts, and take necessary action to recover the
laptop. Location tracking will use GPS technology to track the location of the stolen laptop. The location
data will be transmitted to the user's account on the system's server in real-time. Alert system will send
alerts to the user via email, text message, or push notification, informing them of the laptop's location
and other relevant information. Remote data wiping will allow the user to remotely wipe data from the
stolen laptop to protect sensitive information. Recovery assistance will assist law enforcement in the
recovery of the stolen laptop by providing them with location data and other relevant information.

The project will require expertise in software development, hardware integration, and GPS technology.
It will also require collaboration with law enforcement agencies to ensure that the system complies with
the relevant laws and regulations. Additionally, the system can act as a deterrent to theft, as potential
thieves are less likely to steal a laptop that can be easily tracked and recovered. In summary, the
motivation for developing a real-time tracking and alert system for stolen laptops is to provide a solution
to the rising incidence of laptop theft, protect sensitive information, and provide users with a means to
recover their stolen laptops quickly and efficiently. By using GPS technology to track the location of
stolen laptops, users can recover their laptops and protect their sensitive information. The location data
would be sent to a central server, where it would be analyzed and displayed on a map. If the laptop is
moved outside of a designated area or if it is reported stolen, the system should be able to send alerts to
the owner via text message. The alert should include the location of the laptop, as well as any other
relevant information, such as the time and date of the alert. The system should have a user-friendly
interface that allows the owner to view the location of the laptop, configure the alert settings, and take
action in the event of a theft. The software scope of the project includes ensuring that the software is
compatible with multiple operating systems, user-friendly, and secure.

The implementation scope of the project includes integrating the hardware and software components,
testing the system's accuracy, and ensuring that the system is scalable and can handle a large number of
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devices. The implementation scope of the project also includes training the end-users on how to use the
system and providing technical support. The user interface scope of the project involves developing a
user-friendly interface for the dashboard, which is easy to use and provides clear and concise
information to the end-users. The data security scope of the project involves ensuring that the system is
secure and complies with data privacy regulations. This includes implementing strong data encryption
algorithms and ensuring that user data is stored in a secure database. The business model scope of the
project involves identifying potential customers, conducting market research, and developing a
marketing strategy for the product. This scope also includes identifying potential revenue streams and
developing pricing models for the product. Overall, the scope of a project on a realtime tracking and
alert system for stolen laptops can be vast and may require the integration of multiple areas, including
hardware, software, implementation, user interface, data security, and business model.

II. LITERATURE REVIEW

Real-time tracking and management of laptops has been a field of interest for many researchers and a
lot of research work has been done for tracking systems. Recently various anti-theft modules are
introduced.

Montaser N. Ramadan, Mohammad A. Al- Khedkar, Sharaf A. Al- khedkar® Intelligent Anti- theft
and Tracking System for Automobiles describe that it collects the transmitted Information by SMS and
processes it to format on Google Earth. Due to which there is delay of sending and receiving data via
GSM network.

Pankaj Verma, J.S. Bhatia® Design and development of GPS, GSM based tracking System a
describes GPS is one of the technologies that are used in a huge number of applications today. One of
the applications is tracking vehicle and regularly monitoring them. This tracking system can determine
the location and route travelled by the vehicle, and that information can be viewed from any other
remote location. It includes the web application that gives you the exact location of target. This system
can track target in any weather conditions. This system uses GPS and GSM technologies. Main aim is
to design a system that can be easily installed and to provide platform for further enhancement.

Sameer Darekar, Atul Chikane, Rutijit Diwate, Amol Deshkmukh!® Tracking System using GPS and
GSM. In this paper the main objective is that to find the assert tracking on GSM and GPS. The main
disadvantage in the paper is that the system is complicated and costly.

III. OBJECTIVE

The objectives of real-time tracking and alert system for stolen laptops using an accelerometer, GSM,
GPS and Microcontroller are as follows:

e To design a practical and efficient system for tracking stolen laptops in real-time and alerting
the owner via SMS.

e To develop a low-cost solution for laptop tracking and alerting that can be easily implemented
by individuals and organizations.

e To implement an alarm system on the laptop to deter theft.
e To evaluate the system's accuracy, reliability, power consumption, and cost-effectiveness.

e To determine the feasibility and practicality of the proposed system for use in various settings,
such as personal and professional environments.

e To contribute to the existing literature on theft prevention and tracking systems and provide
insights for future research in this area.

By achieving these objectives, the system aims to provide a practical and reliable solution for
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protecting personal and professional data and preventing financial losses due to laptop theft.
IVv. MATERIALS AND METHODS

Methodology:

Power Suppy

!

Meo 6m GPS |:{>

I:D Buzzer

OUBN OUNPLY

SimanoL —p

Fig 1: System Architecture

Methodology outlines the steps taken to design and implement the proposed real-time tracking and alert
system for stolen laptops using an accelerometer, GSM, GPS module, and Microcontroller. The
methodology includes the following steps: Hardware Selection: The first step in designing the system
was to select the appropriate hardware components. Accelerometer, GSM, GPS, and Microcontroller
were chosen based on their functionality, cost, and availability. Hardware Interfacing: The next step was
to interface the hardware components with the Microcontroller. Accelerometer and GPS were connected
to the Microcontroller via the 12C and serial communication protocols, respectively. The Sim800L
module was connected to the Microcontroller via serial communication. Software Development: The
software development involved programming the Microcontroller to perform the tasks outlined in the
software implementation section. The code was developed in the Arduino Integrated Development
Environment (IDE) and uploaded to the Microcontroller. System Integration: Once the hardware
interfacing and software development were complete, the system was integrated by connecting the
hardware components to the Microcontroller and uploading the code. Testing: The final step was to test
the system's functionality. The system was tested for its ability to detect changes in the laptop's
orientation and movement, track its location in real-time, send SMS alerts to the owner's phone when
the laptop was detected to be outside the safe zone, activate an alarm on the laptop to deter theft and
enter a low power state to conserve battery life. Evaluation: The system was evaluated for its
performance in terms of accuracy, reliability, power consumption, and cost-effectiveness. The results
of the evaluation were used to determine the feasibility and practicality of the proposed system.

Flowchart:

This flow chart shows the various stages in the project's functionality, from the start of the
application to the various features available on the main page. The user is required to log in before being
directed to the main page, which has four main options: track the laptop's location, stop tracking, capture
a photo, and enable/disable the anti-theft alarm. The track function retrieves the laptop's location and
sends it to the database, while the stop function stops the tracking. The capture function takes a photo
and saves it to the database. The anti-theft alarm can be turned on/off using the toggle switch. If the
alarm is triggered, an alert is sent to the user's phone, and the user can stop the alert from the main page.
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Fig 2: Flow chart of Realtime tracking and Alert system
V. RESULTS AND DISCUSSION

Fig 3: Realtime hardware system

The first user should log in with their registered email address and password. It will then redirect to
the page with the anti-theft mode switch enabled. Once that switch is turned on, you will be sent to
the main page, which offers four alternatives. Specifically, Track, Stop, and Capture. The Track button
sends a message to the laptop's integrated sim, which replies with the user's longitude and latitude.
The message will be read automatically by the program, and clicking the link below will take us to a
Google map with the same longitude and latitude. The Stop button will stop the alarm. If the user
clicks the capture button, a message is sent to that number to capture the image of the individual
attempting to open the laptop (thief). If the laptop is turned on and connected to the internet, it will
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email the thief's image to the owner. Hardware module has the Arduino Nano, GPS module, Sim800L

and ADXL 345, Battery and Buzzer.
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Fig 4: Login and Registration Page
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Fig 5: Home Page
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VI CONCLUSION

The proposed real-time tracking and alert system for stolen laptops has been successfully designed,
implemented, and evaluated. The system is a practical and efficient solution for preventing laptop theft,
safeguarding personal and professional data, and alerting the owner in real-time via SMS. The system
utilizes accelerometer and GPS sensors to detect and track the movement of the stolen laptop, and the
Sim800L module sends SMS alerts to the owner's mobile phone. The system also features an alarm to
deter theft and a low-power mode to conserve battery life. The evaluation of the system showed that it
is accurate, reliable, cost-effective, and feasible for use in various settings, such as personal and
professional environments.
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Abstract: Counterfeit products in the post-supply chain pose significant risks to consumers' health and
safety and can damage the reputation of manufacturers. Current anti-counterfeit solutions, such as
security labels or holograms, are often ineffective, and the counterfeiters can easily replicate them.
Therefore, there is a need for a more secure and reliable solution to combat counterfeiting in the post-
supply chain. In this paper, we propose a blockchain-based Product Ownership Management System
(POMS) for anti-counterfeits in the post-supply chain. The system provides a decentralized and
transparent way of tracking the movement of products through the supply chain and verifying their
authenticity. The POMS allows all parties in the supply chain, including manufacturers, distributors,
retailers, and consumers, to access and verify the product's information securely. The POMS uses
blockchain technology to ensure that the product's information is tamper-proof and secure. It provides
a secure authentication system that allows only authorized parties to access the product's information.
The system ensures data privacy by complying with all data privacy laws and regulations to protect
sensitive information. The POMS is designed to be scalable and user-friendly, with a simple and
intuitive interface that can seamlessly integrate with existing supply chain systems. The system's
scalability allows it to handle large volumes of data and transactions without compromising its speed
or efficiency .In conclusion, a Blockchain-based POMS for anti-counterfeits in the post-supply chain
can provide a more secure and reliable solution to combat counterfeiting. The system's decentralized
and transparent nature, secure authentication, data privacy, integration with existing systems,
scalability, and user-friendly interface make it a promising solution for the post-supply chain. This
system has the potential to enhance trust between different parties in the supply chain and provide a
more secure and reliable way to verify the authenticity of products.

Keyword: Blockchain, Product, Product Ownership Management System, Quick Response Code.
L INTRODUCTION

Counterfeiting is a global problem that affects businesses, consumers, and economies alike. In the post-
supply chain, counterfeit products can enter the market through various means, such as theft, diversion,
and unauthorized production. This not only results in financial losses for businesses but also poses a
significant risk to consumer safety.

To address this issue, a blockchain-based Product Ownership Management System (POMS) can be
implemented to track and manage product ownership throughout the supply chain. A POMS is a
decentralized system that uses blockchain technology to record and track the ownership of a product,
from the point of production to the point of consumption.

By leveraging the transparency and immutability of blockchain, a POMS can provide a tamper-proof
and auditable record of a product's ownership history. This can enable businesses to authenticate the
ownership of their products and prevent the entry of counterfeit products into the market.

In addition to preventing counterfeiting, a blockchain-based POMS can also offer other benefits such
as improved supply chain visibility, increased efficiency, and reduced costs. It can enable stakeholders
in the supply chain to track the movement of products in real-time, identify bottlenecks, and optimize
processes.

Overall, a blockchain-based POMS can provide a secure, transparent, and efficient solution for anti-
counterfeiting in the post-supply chain.

II. Problem Statement
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Counterfeit products in the post-supply chain present a significant challenge to manufacturers and
consumers. These products can harm the health and safety of consumers and negatively impact the
reputation of manufacturers. The current anti-counterfeit measures, such as security labels or
holograms, are often ineffective, and counterfeiters can easily replicate them. Thus, there is a need for
a more secure and reliable solution to combat counterfeiting in the post-supply chain. Blockchain
technology can provide a potential solution to this problem by creating a decentralized and transparent
system for tracking product ownership and verifying authenticity. However, existing blockchain-based
supply chain solutions are often complex, difficult to implement, and lack integration with existing
systems. Therefore, a new blockchain-based Product Ownership Management System (POMS) for anti-
counterfeits in the post-supply chain needs to be designed, which is scalable, secure, user-friendly, and
integrates with existing supply chain systems to address the challenges of counterfeit products in the
post-supply chain.

III. LITERATURE SUREVEY

Jinhua Mal!!, Shihya Lin and Xin Chen!® , In this study, a completely automated Block chain system
is proposed a working anti-product fraud mechanism. The drawback of this system is that it does not
uses smart contract to maintain the ownership of the user so it become very difficult as the database
expands.

Tejaswini Tambe!!! | Sonali Chitalkar!®’ , Manali khurud® , In this paper, Customers can scan the QR
codes that are issued to a product to obtain all the necessary information, including transaction history
and the current owner, which the enduser. The diversity of features is lost due to the fixed receptive field
of the convolution kernel. The same scale feature maps extracted from the convolution kernel with
different receptive fields are semantically different

Naif Alzahrani'"! ,Nirupama Bulusu'®" . In this paper, we have proposed a new supply chain using
blockchain technology. This Block-Supply chain can detect modification, cloning, and tag reapplication
attacks in addition to tracking products without a centralized managing server. Furthermore, this paper
has introduced a new truly decentralized consensus protocol utilizing anonymous, dynamic mapping and
randomness.

IV. Methodology

We developed a blockchain-based Product Ownership Management System (POMS) for anti-
counterfeits in the post-supply chain by conducting a literature review and designing a system
architecture that integrates blockchain technology, data privacy, and secure authentication. We used
simulation and testing to evaluate the feasibility and scalability of the system. The POMS allows for
decentralized and transparent tracking of product movement through the supply chain, providing a
secure and reliable way to verify product authenticity.

V. Requirement Analysis

Software Requirerment

A. Blockchain
1. Meta Mask : Crypto Wallet.
2. Ganache : Create private Ethereum blockchain to run tests
3. Ethereum : Blockchain Network
4. Solidity : Smart Contract

B. Website

1. HTML - Markup language for creating web pages
2. CSS - Style Sheet Language
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3. JavaScript - Scripting Language for web pages
4. Bootstrap - Templating

VL RESULTS AND DISCUSSION

The blockchain-based Product Ownership Management System (POMS) was found to be a feasible and
scalable solution for anti-counterfeiting in the post-supply chain. The POMS provides secure and
transparent tracking of product ownership, enabling reliable verification of product authenticity. The
system was designed to be user-friendly and easily integrated with existing supply chain systems. The
use of blockchain technology ensures data privacy, secure authentication, and tamper-proof product
information. The POMS has the potential to enhance trust between different parties in the supply chain
and provide a more secure and reliable way to combat counterfeiting in the post-supply chain.

RETAILER

Registration

FIG 1 Home page

AuthentiFi Fetailer Beglstation

Brand Name Nokia 634

wmodel | Model 634

Drescription 3 Gb Ram
32 Gb Rom

Manufacturer Name Nokia

Manufacturer Location India

FIG 2 Generate QR Code for Product
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FIG 3 Generated QR Code for Product.

Retailer Registration

name  Abishek pujari
E-Mal Addiess  Pujariabhi4392@gmail.com

Location Mumbai

FIG 4. Retailer Registration

VII. CONCLUSION

The system would begin with a unique identification number or code being assigned to each product at
the point of manufacture. This code would then be recorded on the blockchain, along with information
about the product's ownership, movement, and status throughout the supply chain.When a product is
sold to a distributor or retailer, the ownership information would be updated on the blockchain, and the
new owner would be recorded. Similarly, when a product is sold to a consumer, the ownership
information would be updated once again.The blockchain's immutability ensures that the information
recorded cannot be altered or deleted, making it an excellent tool for maintaining an accurate and
reliable record of a product's ownership and movement. This record would be accessible to all parties
involved in the supply chain, from manufacturers to retailers to consumers.
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ABSTRACT: The main objective of this paper is to colorize black and white images, which are only
in black and white. We implement image colorization using CNN algorithm in Deep learning where
we have used all 4 layers of CNN which are not used in existing papers, which resulted better output
than deep hybrid model. These layers will be written in prototxt file. While leveraging pre-trained
models for better feature extraction and compare the performance of these models.
Colorization of gray-scale images has become a more researched area in recent years, thanks
to the Deep Learning and Convolutional Neural Networks. Image features can be
automatically extracted from the training data using deep learning models such as
Convolutional Neural Networks (CNN). The Image Net dataset used and random selected image
have been used to construct a mini dataset of images that contains 1.2k images spitted into 80% training
and 20% testing. We attempt to apply this concept of the colorization of gray-scale images
obtained from deep learning. We aim to compare each variant based on results obtained as
individual images. It has been attempted using Photoshop editing, but it proved to be difficult
as it requires extensive research and a picture can take up to one month to colorize.

KEYWORDS: Image colorization, Grayscale images, Convolutional Neural Networks(CNN)

I. INTRODUCTION

Image coloring is the process of assigning colors to grayscale images to make them visually pleasing
and perceptually meaningful. This is a very complex task and often requires prior knowledge of the
image content and manual adjustments to achieve artefact-free quality. Also since objects can have
different colors there are many ways to assign colors to pixels in an image. So there are several ways to
solve this problem. There are two main approaches to colorizing an image. One is to ask the user to
color specific areas and spread this information across the image. Another way is to learn the color of
each pixel from color images of similar content. This article uses the latter approach. Extracts color
information from one image and transfers it to another image. In recent years researchers in computer
vision and image processing are paying more and more attention to deep learning. As a representative
technique Convolutional Neural Network (CNN) has been well studied and successfully applied to
various tasks such as image recognition image reconstruction and image generation. CNNs consist of
layers of small computational units that process only part of the input image in a feed-forward fashion.
Each layer is the result of applying a different image filter to the previous layer and each filter extracts
specific characteristics of the input image. Thus each layer can contain useful information about the
input image at different levels of abstraction.

In this work, we trained a Convolutional Neural Network (CNN) to associate a black and white image
input with a colour output. In doing so, we use a pre-trained CNN model that can be retrieved using
Python. Our idea is to use a fully automated approach that produces decent and realistic colorizations.
Deep learning is an existing feature of Al that works similarly to the human brain. Image colorization
has become a popular method for making images look more interesting and dynamic. By
augmenting an image with colours, users can add a sense of life to images that would otherwise
be static and dull. This can be helpful in creating more engaging content, as well as making
images easier to understand and remember. In this blog post, we will discuss how deep
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learning can be used to colorize black and white images. By using deep learning algorithms,
we can create colorizations that are accurate and pleasing to the eye.

1.1 Problem Statement

The problem that we are trying to solve is the colorization of black and white images using
deep learning. The reason why this is a problem is because it is difficult to accurately colorize
an image without any prior knowledge of the colors that were originally in the image. This is
where deep learning comes in, as it can learn the relationships between the colors in an image
and then map those relationships to new images.

IL. LITERATURE SURVEY

R.Shiva Shankar!!!, G. Mahesh!?, K V S S Murthy!®!, D. Ravibabu!*!. a Novel approach for GrayScale-
Image Colorization using Convolutional NeuralNetwork. This model has increased the efficiency in
both coloring and processing. The model which we developed has accuracy and performance is also
increased.

Sanae Boutarfass!!), Bernard Besserer?. Improving CNN basedcolorization of B&W photographs.
illustrates the fact that colorization byCNN of images from traditional photography leads to mistakes if
the CNN is trained using color images.

Richard Zhang ! proposed an optimized solution by using enormous dataset and single feed-forward
pass in Convolutional Neural Network. Their major motive lies on training part. Human subjects were
used to test the output and was able to fool 32% of them and had multiple number of neurons. The many
attempts used various architectures.

III. REQUIREMENTS

Software Requirements

e Windows 7, 8, 10, 11
e Python 3.10.0
e PyCharm Community Edition

Hardware Requirements

e Intel 2Ghz Processor
e 200 GB Hard Disk
e 4 GB RAM

IV.  METHODOLOGY

Considering the pixel color is highly reliant on the features of its adjacent pixels, use of CNN is a
satisfactory option for image colorization. The condition of having only a gray-scale or black and white
image, detecting the exact color is complicated. The information is not enough for a network to evaluate
the pixel colors. For instance, consider a car image which is in gray form. There are a number of
acceptable options for car color. To guess a suitable color, we require more information to study the
model to match a gray-scale input image to the equivalent color of the output image. In the past few
years, the Convolutional neural network is one of the most successful learning-based models. CNN
verified spectacular capabilities in image processing. In such a manner, a CNN-based model is proposed
by us for automatic image colorization. By using Convolutional Neural Networks, we decided to
ambush the issues of image colorization to “hallucinate” what an input black & white image would
appear after colorization. For training the network started with the ImageNet dataset and all images
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were transformed from the RGB color space to the Lab color space. Like the RGB color space, the Lab
color space has three channels. But like the RGB color space, the Lab encodes color information
differently.

Proposed System

Luminance

Mid-Level Features Colorization

Network N Network
Fusion Layer s
\ Ty 2 (|
Upsampling

Chrominance

Low-Level Features
Network Global Features Network

Figure 4.1 Proposed System
Implementation procedure of our model is as follows:
Step 1: Start
Step 2: Input Greyscale image is taken
Step 3: Input image is encoded and converted into small block
Step 4: Input images are compared to the trained images which ae already stored in training
Dataset.
Step 5: The image is feature extracted with the help of fusion layer
Step 6: Fusion layer decode the image into colored image
Step 7: Stop

Convolutional Neural Network (CNN):
A Convolutional Neural Network (CNN) is a type of Deep Learning architecture commonly used for
image classification and recognition tasks. It consists of multiple layers, including Convolutional layers,
pooling layers, and fully connected layers. The Convolutional layer applies filters to the input image to
extract features, the Pooling layer down samples the image to reduce computation, and the fully
connected layer makes the final prediction. The network learns the optimal filters through back
propagation and gradient descent. Figure 1 shows an example of CNN architecture.

Dataset

The dataset used in this, is the ImageNet dataset. ImageNet is an ongoing research project to provide
an accessible images database for the researchers around the world. The ImageNet is organized
according WordNet hierarchy. Each class in the ImageNet contains 1.2k images. Figure 2 shows sample
images from imageNet.
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Figure 4.3 ImageNet Dataset Images

V. RESULT

Figure 5.1 Result of Model

In the above Figure (Fig. 4) are shows input image and output obtained from our model. Our model
generates 86-95% accuracy which is more accurate than previous model respect to some of the
properties like quality, colour and accuracy etc.

Figure 5.2. (a): Grayscale image, (b): Output of our model

Results obtained from the model on some of the images from the validation set. The (a) columns
represent input grayscale image, the (b) columns are colorized outputs

| Model | RMSE |
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Previous Model 15.57
Our Model 6.81

VL CONCLUSION

It is Conclude that, we presented a reliable method for colorizing greyscale images that uses a CNN
algorithm to extract colour information from an image and transfer to another image. We showed
examples of generated images. Our model generates 86-95% accuracy. Results indicate that the
presented method can be used as a creativity tool to assist human artists in near future.
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ABSTRACT : High utility pattern mining has been effectively researched within the data mining field.
The traditional pattern mining cannot absolutely think about attributes of databases used in real world.
Moreover, database volumes are larger bit by bit gradually in many applications similar to sales data of
retail markets and association information of internet services. The general strategies for static databases
are not reasonable for preparing dynamic databases and removing helpful data from them. Many
incremental utility pattern mining approaches have been proposed, past methodologies require more
scans for incremental utility pattern mining regardless of using any structure. In any case, the
methodologies with various scans are really not sufficient for stream environments. The algorithm uses
the retail transactional database and to increase the efficiency of the proposed system we add the
constraints like length, item, date which helps for more accurate prediction.

Keywords-: Data mining, SVM, Random Forest, AdaBoost , High utility pattern mining.
L. INTRODUCTION

Main purpose of data mining is to find useful data sets from raw data. The technique of finding
interesting, unexpected, and useful data patterns from large databases. In these algorithms various
Algorithms are used. When the number of transaction dataset increases then it also increases its
complexity, algorithms are being developed to match this development. In this weare taking input as a
transaction dataset and after that we process that dataset using preprocessing step and remove noise
from the dataset. next process is data splitting in which weare split dataset in two phases training and
testing and next step in which we classified Adaboost , random forest ,SVM algorithm using those
algorithm it boost the performance and increase the accuracy. This approach can solve the limitation
of traditional pattern mining that cannot fully consider characteristics of real world databases.

II. PROBLEM STATEMENT

The problem statement is, To design a method for constraint based utility mining with
databases, given threshold minimum utility by user and addition of constraints like length,
item,date for analyzing the patterns in decision making process.

III. LITERATURE SURVEY

In [1] J.C.-W.Lin[2],P. Fournier-Viger[1] Survey on High Utility Oriented Sequential Pattern Mining.
Sequential pattern Mining ,Time interval based Sequential Pattern Mining , Utility Mining and by
observing it, strong conclusion can be derived that there is an opportunity for hybridization of more
than one area by means of satisfaction of more than one constraint(Time, Utility etc.) In [2]Unil
Yun[1],Heungmo Ryang[2] An efficient algorithm for mining high utility patterns from incremental
databases with one database scan. This approach can solve the limitation of traditional pattern mining
that cannot fully consider characteristics of real world databases. database volumes have been getting
bigger gradually in various applications and connection information of web services, and general
methods for static databases are not suitable for processing dynamic databases. In [3] U.Yun[l1],
D.Kim[2] Mining recent high average utility patterns based on sliding window fromstream data. The
representative utility pattern mining technique, high utility pattern mining (HUPM) However, such
utility measures for patterns in HUPM have a drawback in which patterns with long lengths tend to
have utilities sufficient to become high utility patterns. In [4 ] G.Lee [1], U . Yun [2] New efficient
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approach for mining uncertain frequent patterns using minimum data structure without false positives.
State-of-the-art methods based on tree structure can cause fatal problems in terms of runtime and
memory usage according to the characteristics of uncertain databases and threshold settings because
their own tree data structures can become excessively large and complicated in their mining processes.
[5] J.Liu [1]Mining utility pattern in one phase without generating candidates. High Utility
Datasets(HUDs) mining is a popular technique in data mining, which relates to searching all datasets
having profits (utilities) higher than a customer specified minimum profit point . Although, setting
appropriate point value is a trouble for the customers.

IV.  MATERIALS AND METHODS

Methodology

Take input as a transaction dataset next step in which we process those dataset using preprocessing
technique and then after completing this step next we split those dataset into two different phases
training and testing then classification is the next step in which using random forest, adaboost and SVM
classify the algorithm and check their accuracy , performance and result.

Requirements

(i) Hardware Requirement (ii) Software Requirement

a. System : Pentium IV 2.4 GHz 0/5: Windows 7.
b. Hard Disk : 200 GB
b. Language : Python
c. Ram :4GB
C. Front End : Anaconda Navigator — Spyder

V. RESULT AND DISCUSSION

In this ,we use three algorithms to calculate accuracy and improve accuracy . Using algorithms we
improve the efficiency of the dataset.

a. Flow Chart

A flowchart is a diagram which shows a process or activity. A flowchart is also a diagrammatic
representation of an algorithm, or a step-by-step approach to problem resolution. The flowchart that
shows the stages and have various types of boxes and their order by connecting those boxes with arrows.

values

Handling missing |

Input data Preprocessing _l_.

Label Encoding |

Test

"— Data Splitting
Train

Random Classification
Forest
Ada Boost
FPerformance
Analysis Accuracy
SVAL
Precision

FPerformance
Analysis

QiCHLA

Sensitivity

Recall

Fig 4.1: Flow Chart for for improving efficiency of dataset using algorithms
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We have created a little server that is capable of sharing data both locally and remotely. Because of its
portability, this server can be utilized both at home and while traveling. A media server is another
function of this server. Many benefits were provided by the Raspberry Pi's own distributed storage,
including free Cloud services and the ability for customers to choose how much more space they need
on their own hard drives.

a. GUI

Improving the Efficiency of high
Utility pattern mining using

adaboost,random forest and svm.

Transaction Dataset

Fig 4.2: GUI

In this we are showing accuracy in graphical user interface format. First we select the
given transaction dataset and then select those algorithms we are using in the project
,after selecting the algorithm it runs and shows the accuracy.

b. GUI

Principal Component 2

1000 0 1000 2000 3000 4000
Principal Component 1

Fig 4.3 output
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Table 1: Algorithm & Accuracy

Algorithm Percentage of Accuracy
Adaboost 99.95%
Random Forest 99.95%
Support vector machine 72.56%

V. CONCLUSION

In data mining, utility mining is a new approach in which mining results must meet the user's goals.
Existing algorithms of association rule mining do not consider interestingness measures for users.
Previously many algorithms were proposed for frequent pattern mining, but most of them mainly based
on the count or occurrence value of an itemset.

In this project, a new approach for high utility pattern mining has been proposed which uses Random
forest, Adaboost, SVM Algorithms to improve performance. Adaboost has been used to boost the
performance of algorithms , and also using random forest algorithms to predict the things which helps
to run algorithms efficiently ,such as customer transactions ,and their activity ,safety. Support vector
machine algorithms are used for classification purposes and at the end result it gives better accuracy.
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Abstract : File security is all about protecting your private corporate information from snoopers by
implementing stringent access control procedures and upholding impeccable permission hygiene.
As important for safeguarding files as creating and maintaining security access limits is decluttering
data storage. Regularly delete unnecessary, old, and other files to make room for business-critical
information. You may reduce storage inefficiencies and dangers to data security by regularly
reviewing and enhancing your file security strategy. Today's extremely versatile and well-known
technology is cloud computing. Customers are given convenience, speed, competence, etc., in their
working environment with the help of the services.

Keywords—DES Algorithm and RSA Algorithm.

| Introduction

The DES and RSA cryptographic algorithms use symmetric and asymmetric keys. The primary
challenge is integrating the key TSO receiver into a multi-user application. Although these
algorithms offer minimal security, they have a low latency for data encoding and decoding. RSA and
ECC are the algorithms used in public key cryptography. Algorithms for public key cryptography
manipulate both public and private keys. Algorithms for public key cryptography work with both
public and private keys. These techniques achieved a high level of security but increased the time it
took to encode and decode data. Steganography inserts an envelope with secret data hidden within.
With this method, not everyone can see that the data even exist. Only legitimate recipients are aware
that the data even exist

I1I. Literature

[1] Sanjeev Kumar !, Garima Karnani ', Madhu Sharma Gaur®! , Anju Mishra!* The encryption
and decoding cryptography algorithms AES and RSA are used to boost cloud storage security. In
comparison to current approaches that rely on cryptography, it also improves the security of data in cloud
settings. For encryption and decryption in this, only text files have been utilised; other file types have
not.  [2] Divya Prathana Timothy!,Ajit Kumar Santra !*! The Blowfish, RSA, and SHA-2 algorithms are
combined to form a novel hybrid cryptographic algorithm. The efficiency of the suggested system is provided by
the combination of symmetric and asymmetric algorithms. Using the SHA-2 algorithm, the suggested solution
offers exceptional security for data transfer over the internet.

I11. Proposed System

As opposed to conventional storage devices, which can lose data due to a variety of reasons,
including device loss, data corruption from a computer virus, and natural catastrophes, cloud storage
offers secure backup. By employing symmetric key cryptography technique to encrypt and decrypt
the client information at cloud storage and client side, it is possible to protect information from many
sorts of attackers. Original data is converted into unreadable form using cryptography.
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Fig.1: System Architecture for Secure File Storage
Sender: Encryption
1. The sender uploads a text file to a cloud storage service.

2. The first level of encryption is performed using DES, while the second level is performed using
RSA.

3. The plain text is then transformed into cypher text and entered into the database.

Receiver: Decryption
1. The receiver read the database's Cipher Text.

2. After applying the RSA algorithm to the first level of decryption and the DES method to the
second level of decryption, no obstacles are found.

IV. Algorithm

DES Algorithm:-

DES secret key, which is used to convert information into cipher text as well as into readable
plaintext. If this information were to be intercepted by a hacker, he or she wouldn’t be able to read it
without the DES secret key, which, hopefully, would only be known by the users sending and
receiving encrypted information.

RSA Algorithm: -

Both the public and private keys in RSA cryptography are capable of encrypting data. Decrypting
a message requires the opposite key to that used to encrypt it. The sender creates a private key,
encrypts it using a public key method, and uses the original symmetric key to encrypt the entire
message, including the already-encrypted private key. Only if the recipient is aware of the private key
the sender created when encrypting the message can it be deciphered.

V. Result And Discussion

Speed and security are both offered by hybrid cryptography. For encrypting huge volumes of data,
the symmetric encryption technique is quicker and more effective, while the asymmetric encryption
y

Page | 121



Vol. 1, Issue 1, THEEM-2023 File Secure System Using Hybrid Cryptography

algorithm offers better security when transferring the encryption key. In general, it is quicker and
more effective than a system that merely employs asymmetric encryption. The quantity and
complexity of the data being encrypted, as well as the processing capability of the hardware being
utilized, might, nevertheless, have an impact on the system's performance.

Fig. 5.1: Login Page
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Fig5.4: Encryption Page
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Fig. 5.5: Decryption Page

VI Conclusion And Future Scope

The system's purpose is to safely store and access data in the cloud, which is only accessible by
the data owner. Encryption and steganography techniques are used to address data security challenges
with cloud storage. DES and RSA algorithms provide data security. Using multi-threading methods
speeds up the encryption and decryption processes. We were able to increase data integrity, high
security, low latency, authentication, and secrecy with the aid of the suggested security mechanism.

By adding compatibility for other file types, we can further enhance the system. Several algorithms
can be used for encryption and decryption. When used in a cloud setting, the hybrid strategy increases
the security of the remote server, gaining more user confidence for cloud providers in the process.
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Abstract : Crowdfunding is a strategy for raising money in an online. In this way it became a easy form
for the people to invest/donate their small amount of money into different creative people’s ventures to
help them. By using crowdfunding people are able to invest their money into different startups through
an mediator such as broker dealer. The main problem with the existing current systems is that, they do
not give the donor guarantee policy certificate and the investor does not have direct control over the
invested money. So, to overcome this problem our paper proposes the crowdfunding using smart
contract in blockchain technology through which our provides an safe, secure and transparent way of
crowdfunding. Our project provides an interactive forms for campaign creation, donation and request
approval by which both the investors as well as the creators of the project can easily create and invest
in the campaigns. The investors have all rights to track the money they have funded into the projects
and can have full control over the invested money, This blockchain technology records all the
transactions and store them in a block.

Keywords:- Crowdfunding, Smart Contract, Campaign, Blockchain

L. INTRODUCTION

Crowdfunding is an easiest solution or the method for overcoming the issues or the problems that we
have to face while approaching the traditional way/method of raising the funds. Basically, crowdfunding
provides a platform to the person or a team who has an idea to put their project or cause in front of the
huge number of people/individuals (i.e., investors) ready with their money to invest in their interested
campaigns. The problem with the current crowdfunding platforms is that they have centralized body
which is been controlled by an organisation/corporation. These organizations/corporations influences
the campaigns and charges heavy fees. So, for this problem blockchain based crowdfunding platform
helps to decentralized the funding model. Blockchain based crowdfunding helps to make sure that the
investors are engaged in less risk of support into new ventures and creators can gain more and more
investors globally to raise the funds in less time. Blockchain based crowdfunding is one of the purest
form of crowdfunding as it does not contain any mediator between the creators and the investors.
Blockchain based crowdfunding dapp (decentralized application) is the platform that gives an
opportunity to the creators to post their project/campaigns on it and can get fund to their interested
creators project/campaign. The main reason to use blockchain based crowdfunding decentralized
application (dapp) is to overcome the mainly increasing problem day by day that is trust. Blockchain
helps to build the trust and transparency between the investors and creators. Blockchain is an
decentralized or distributed ledger which means it does not have any single centre coordination system
(i.e., centralized system) where every nodes connects to it to share its information. Decentralized or
distributed system has multiple coordination points where every node takes part in sharing the
information process. Decentralized or distributed system is the safe system everyone collectively
execute their role where as in centralized system if the central system gets failed then all the nodes
connected to it will disconnect and the whole system fails completely which results in the unsafe system.
Blockchain is open to all with an decentralized or distributes system that records all the transactions
occurred between the creators and investors to maintain the transparency between them that leads to
building of trust in both the parties. In blockchain the information entered into it cannot be deleted later,
the information is permanently stored on it. The transactions gets verified at every single transaction
that is been carried out. Blockchain is the safest method to keep the transparency between the two
parties.

II. PROBLEM STATEMENT
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The problem with the current system is that , the company charges huge amount of money from both
the creators of the project as well as the investors of the project. It does not have records of the
transactions occurred between the creator and investor of the project. As when it is about crowdfunding
of the existing companies, the main problem is the trust and also they don’t give donor guarantee
certificate, Due to which the donor does not have the control on the money that he has invested and also
because of which the transparency is not maintained between both the parties and that leads to the trust
issues for the users.

III. LITERATURE SURVEY

Nikhil Yadav, Sarasvathi V [1] ., proposed the model for the blockchain based crowdfunding by using
which the platform can give a private, secure and decentralized path for crowdfunding.

Shweta Singh, Anjali Sharma, Dr Prateek Jain [2] ., this paper proposes the concepts of current
blockchain technology, its features application and challenges. Marc Pilkington [3] ., this paper roposes
the main principles behind the blockchain technology and some of its cutting edge application. Jared
Newll,Quazi Mamun , Sabih Ur Rehman And Md Zahidul Islam [4]., this paper proposes the
investigated layered architectures for different use cases. Julija Golosova, Andrejs Romanovs [5] .,this
paper analyzes conveniences and difficulties, related to the blockchain integration and implementation
in the different fields of modern industry. Pei Xu, Joonghee Lee, et.al , [6] ., this paper proposes the
utility of the information security CIA Traid as a lens to understand the impact of the blockchain
technology on supply chain transparency.

IV.  PROPOSED SYSTEM

This project is developed by using React.js and Next.js as the front end and Node.js in backend. For
smart contracts, Solidity language (Object Oriented programming language) has been used. A smart
contract is nothing but a computer program that manages the transactions of digital money or assets
occurred between the two parties within undisputable rules. Smart contract can also be known as crypto
contract. This smart contract runs on the EVM (Ethereum Virtual Machine). To start accessing the
system the user first needs to open an cryptocurrency wallet called as metamask. Metamask is an chrome
browser plugin that allows users to interact with

any of the decentralized application platform. Once the account has been created in the metamask, the
user can transfer the Ethereum into his account. By having some ether in users account, the user can
start interacting with the system as Web 3 instance has been injected into the web browser by metamask.
This Web 3.js helps to connect the users and the smart contracts with each other. When the administrator
creates the new project campaign then the smart contracts gets automatically generated in Ethereum. In
this project, the project creators post their project in the campaign and the investors those who are

Identity Authentication " L'.:c-'-.cvyrcrc
User atfcam Business
MNode

e

- Business Mode
»  Business Node #  Business Node >

> Project > Transaction > Receipt
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interested in the project give their fund to their interested project campaign. All the transactions occurred
in the campaign gets recorded and is traced in the blockchain. Due to the request approval module,
donor here has full control over the money that he/she has invested in the campaign. Because of the

Fig. 1 Proposed diagram
direct full control over the money invested by the investor, the trust is builded.

V. RESULT & ANALYSIS

O (1WhatsAop XY Q vite-joviscript-stacter x 4 v - o x
C =

Start a Campaign

. a ; 2900 & ~COEROR @B Jxc~oamasnom 20 B
® S 20 B A CHEAOWEO UM Juc~camase o, W

In the above output it shows that by using react.js we can create web pages. when user visit first time
on this web page so the user is connect the metamask wallets to website.

In the above output, left side shows that in which we can create a different types of button like withdraw,

create campaign, payment and log out button. In the right side it shows all type of campaign in which
you want to donates same ether to the campaign.

B 2 e rere e 2900 ° ~CRPA0TEAN Juc-comaen 25 0

In the above output it shows that the user can create campaign in this it set how many days want to set
to take ethers in your campaign. In this you can also see your raised amount.
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In the below output , all campaign button it show that all the type of campaign till now we are created
in this project and how many contribution done in your campaign.

#tostopacidsele

W 2 peenioen 2900 7 ~CRBAOTE UM Juc-damasm on, @

VI. CONCLUSION

In this paper, we have seen how the existing current crowdfunding platforms charges heavily to both
the investor as well as the creator of the project. So to overcome this problem we have used
crowdfunding using smart contract in blockchain through which we have tried to provide an safe, secure
and transparent method of crowdfunding. In this project, we have provided an interactive forms for
campaign creation, donation and request approval by which both the investors and creators of the project
can easily create as well as invest into the campaigns. The investors have all the rights to track the fund
that he/she has invested into the campaign. Due to the direct control over the funded money investor
feels trusthworthy about the campaign. Because of which it makes our system an trusted crowdfunding
method in the vision of the users.
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ABSTRACT : Birdsong recognition using neural networks and audio signals is an emerging application
of artificial intelligence with practical applications in ecological research and conservation efforts. The
process involves gathering a large data set of audio recordings of different bird species, preprocessing
the audio signals to extract relevant features, and training a neural network to recognize bird species
from the audio signals. Common feature extraction techniques include MFCCs, spectrograms, and
wavelet transforms, and neural network architectures such as CNNs and RNNs can be used for training.
The neural network can be evaluated using metrics such as accuracy, precision, and recall, and can be
used to recognize bird species in new audio recordings, even in real-time. Bird recognition using neural
networks and audio signals has the potential to make significant contributions to our understanding and
conservation of birds and their ecosystems.

KEYWORDS: Bird, Computer Vision, Machine Learning, Classification, Neural Network, Self-
Learning, CNN, Audio Signal Processing.

I. INTRODUCTION

Bird species identification is a critical task in ecology, conservation, and ornithology. Traditional
methods of bird species identification involve visual observations, which can be time-consuming,
expensive, and challenging in certain environments. Audio signals offer an alternative and non-invasive
approach to identify bird species. With the recent advancements in machine learning and signal
processing, neural networks have been used to classify bird species using audio signals. This approach
has the potential to revolutionize bird species identification, making it faster, more accurate, and less
expensive. In this answer, we will discuss in detail the different steps involved in identifying bird species
using neural network and audio signal information. We will also highlight the challenges and
opportunities in this field of research.

IL. PROBLEM STATEMENT

The problem of identifying bird species using audio signals is challenging due to the complexity and
variability of bird vocalizations. Bird vocalizations can vary significantly in terms of pitch, duration,
and spectral content, even within the same species. Additionally, audio signals can be affected by
environmental noise, which can interfere with the identification process. Traditional methods of bird
species identification based on visual observations can also be time-consuming, expensive, and difficult
to implement in certain environments. Therefore, the problem statement is to develop an accurate and
efficient method for identifying bird species using audio signals and neural network techniques.

I11. LITERATURE SURVEY

“Automatic bird species identification using convolutional neural networks" by Stowell et al. (2016):
In this study, the authors used a convolutional neural network (CNN) to classify bird species based on
audio signals. The CNN was trained on a dataset of over 1,000 hours of audio recordings and achieved
an accuracy of 78%.

“Bird species recognition using convolutional neural network with feature fusion" by Park et al. (2018):
In this study, the authors used a combination of time-domain and frequency-domain features to train a
CNN to classify bird species. The method achieved an accuracy of 90% on a dataset of 21 bird species.

“A comparison of machine learning algorithms for bird species recognition" by Sterle et al. (2021): In
this study, the authors compared the performance of different machine learning algorithms, including
neural networks, for bird species identification based on audio signals. The study found that neural
networks outperformed other algorithms and achieved an accuracy of over 90%.
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IV.  REQUIREMENT

Hardware Requirements

Windows 10 or latest version

8GB RAM

Intel Core Processor i3 or latest version
500 GB free HDD

Laptop

Software Requirements

e Operating System - Windows 7/10 or above

e VS Code
e Anaconda
e Python

V. METHODOLOGY

Proposed System

Proposed System Convolution neural network algorithm is a multilayer perceptron that is the special
design for the identification of two-dimensional audio information. It has four layers: an input layer, a
convolution layer, a sample layer, and an output layer. In a deep network architecture, the convolution
layer and sample layer may have multiple. CNN is not as restricted as the Boltzmann machine, it needs
to be before and after the layer of neurons in the adjacent layer for all connections, convolution neural
network algorithms, each neuron doesn’t need to experience the global audio, just feel the local region
of the audio. In addition, each neuron parameter is set to the same, namely, the sharing of weights,
namely each neuron with the same convolution kernels to the deconvolution audio.

Convolution Layer: The convolutional layer is the core constructing block of a CNN. The convolution
layer comprises a set of independent feature detectors. Each Feature map is independently convolved
with the audios.

Pooling Layer: The pooling layer feature is to progressively reduce the spatial size of the illustration
to reduce the wide variety of parameters and computation in the network. The pooling layer operates
on each function map independently. The approaches used in pooling are:

1) Max Pooling
2) Mean Pooling
3) Sum Pooling

Fully Connected Layer: Neurons in the fully connected layer have full connections to all
activations inside the preceding layer. In this, the output obtained from max pooling is
converted to a one-dimensional array and that should be the input layer and the process
continues the same as the ANN model. A Convolutional Neural Network (ConvNet/CNN) is
a Deep Learning algorithm which can take in an input audio, assign importance (learnable
weights and biases) to various aspects/objects in the audio and be able to differentiate one
from the other. The pre-processing required in a ConvNet is much lower as compared to other
classification algorithms. While in primitive methods filters are hand-engineered, with
enough training, ConvNets have the ability to learn these filters/characteristics.
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Figure 4.1 CNN Diagram

VI. RESULTS

The result of bird identification using CNN and audio signals is also highly accurate, with state-of-the-
art networks achieving accuracy of over 90% on standard bird sound identification datasets such as the
Cornell Bird call Identification Challenge. This approach has shown to be highly effective in identifying
bird species even in noisy env1r0nments maklng 1t a valuable tool for researchers and conservatlomsts
studying bird == S E——, v

populations in the wild _-—

Bird=["Turdus merula’]

~ SR B ANDIC AMTEoA]

[} .
# Figure

5.1 Result of the Model

Bird=['Sitta europaea’]
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Figure 5.2 Result of the Model

VII. CONCLUSION

In conclusion, identifying bird species using neural networks and audio signals is a promising area of
research with the potential to revolutionize bird species identification. Several studies have reported
promising results using various neural network architectures and feature extraction techniques. Further
research is needed to develop more robust and scalable methods for bird species identification using
neural networks and audio signals. The development of such methods has the potential to revolutionize
bird species identification, making it faster, more accurate, and less expensive.
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ABSTRACT: In Highway management of Area intelligent Vehicle address locating and Counting
Increasingly important is happening. It is very Challenging to detect a different size of vehicles which
can directly impact the Counting of Vehicle Accuracy. In suggest Vehicle counting and detection system
the Surface of Highway roads first we will image is extracted and it can be divided in to a remote area
and nearer to the centre area by newly proposed segmentation method. This method is essential for
improve a detection of vehicle. The Vehicle gravity are obtained by SSD Algorithm which can be usable
for judge the direction of vehicle driving and obtain the different number of vehicles. The beginning
result, verify using the proposed segmentation method this method is useful for to provide higher
detection Accuracy especially detect to a small object of vehicles.

Index Terms: Digital Image Processing, Automatic Traffic, Computer Vision, Vehicle Detection,
Single Shot Detection, Traffic Management

I. INTRODUCTION

To Detect vehicle and analysis in video scene of Highway Monitoring area of Considerable moment to
at Smartly manage and to control at a traffic of the Highways. We will explain about Identify the
Vehicles & Counting, In Identity & track the vehicle in a selected area. of interest with most accurate
Exact counts. With a maximum accuracy the main objective is to detect track & counts a vehicles with
in High accuracy and to be able to do so on Highways, Surrounding areas and Small lanes etc.

A videos or footage of video is divided into frames. These frames which can be converted into Gray
frames and these Gray frames are given a input into the system . To detecting a vehicle in to two areas
incoming vehicles to outgoing vehicles for example: if the car is present in both of frames and difference
in their X&Y coordinates is less than max pixels.

The problem of motion-based vehicle tracking can be divided into two parts Detecting moving objects
in each frame. Associating the detections corresponding to the same object over time. A vehicle tracking
system is the complete solution for vehicle management and monitoring of vehicle location in the
moving video. Image Contour technique to track and count the moving vehicles from the video streams
of traffic scenes recorded by stationary cameras is proposed in this research work.

II. LITERATURE REVIEW

1. Vehicle detection and counting system using SSD Algorithm in highway scenes- They proposes a
Single Slot Detection-based vehicle detection and counting system in which the highway road surface
in the image is first extracted and divided into a remote area and a proximal area by a newly proposed
segmentation method. 2. Vehicle detection and recognition- The surveillance system includes detection
of moving vehicles and recognizing them, counting number of vehicles and verification of their permit
with the organization. 3. Video-Based Vehicle Counting for Expressway- vehicle counting method is
designed based on the tracking results, in which the driving direction information of the vehicle is added
in the counting process.

III. Methodology

Road Surface Segmentation: In this section to describe the method of Surface of Highway roads to
Pulling & division using image processing method, such as normal distribution Modelling which allow
to detect a better vehicle and to get a results when we using the deep learning object detection method.
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The Highway Observation video image has a large field of view. The vehicle is the focus of Awareness
in this study and the region of interest in the image of highway road surface area. At same time
corresponding to the cameras shooting angle, the road surface area is focusing a different range of the
image. proposed by several researchers for different issues and are listed below:

1.Counting Based
2.Tracking Based
3.Detection Based
4.Single Shot Based

Single Shot based algorithms track objects according to the variations of the regions corresponding to
the moving object

Input Video Clip or live
Camera

Capture Image

Foreground Detector

!

Image Enhancement

!

Image ANalysis

Vehicle
Detection Vehicle Tracking

| I Vehicle Counting I

Fig3.1 Flow Chart of Vehicle Counting

IV. Result & Discussion

In this Section give details of conducting the testing of methods introduce in methods Introduce in
methods section. We Conduct Research with the object of vehicle dataset published in vehicle dataset
Section. We can detect the vehicles with the help of Bounding box and capture the vehicle area and start
counting the Vehicles.
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Fig4.1 Traffic Video Frame

“ [27] # plot vehicle detection zone
plt.imshow(dilated)
cv2.line(dilated, (0, 80),(256,80),(100, 0, 0))
plt.show()
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Fig4.2 Backgroud Substracted Image

Fig4.3 Output of Vehicle Counting

V. Conclusion & Future Work

This Study published a high Clarification Vehicle entity dataset from the outlook of observation cameras
and scheduled an entity detection and tracking method for Highway monitoring video Scenes. The SSD
algorithm acquire the end to end detect a highway vehicle model purpose on notation highway vehicle
object dataset. To address the difficulty of small object detection and the multiscale diversity of the
object.
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Abstract: [ have implemented a system which can be used to predict the quality of water, our System
contains two sections which includes Machine Learning (ML) and Internet Of Things (IOT). IOT helps
to take inputs of different parameters of water using sensors and then it is send to Thingspeak cloud
website where we can able to see the graphs of different parameters of water. From there that data is
fetch on the custom website using API key. ML Model is implemented on our custom website where all
the inputs are fetch and processed by ML Model to find the quality of water , here we used effective
ML Algorithm which gives higher accuracy and shows that whether the given water sample is drinkable
or not.

Keywords— Machine Learning Model (ML), Internet Of Things (IOT), API key (Application
Programming Interface), Thingspeak Cloud.

L INTRODUCTION

As we know that water is one of the most important element of nature, it is not only important for nature
but also for all the living thing including human being ,as we are using water in our daily life for
drinking, cleaning, agriculture and so on. In present time more than 50 kind of diseases are caused by
drinking low quality of water, 80% diseases in world are spreading through the poor quality of water
and more than 50% of child deaths are related to drinking poor quality of water drinking polluted water
causes various kind of diseases like diarrhea, skin disease, malnutrition and some time it causes cancer
and so on. We must check the quality of water before drinking, On many places there are lot of
prototypes are present for checking the quality of water, but they are not available and affordable for
everyone. As we know modern technologies are very costly to check the water quality that’s why it is
not affordable for everyone ,In some cases it is not available at all locations In this case people can
casily make this system at their home using some sensors and machine learning model. Here in our
model we have two sections, first is Machine Learning model and second is IOT system. For taking
input IOT plays an important role, all the inputs of water sample is collected through the sensors and
then those inputs are processed by machine learning model for output and it shows whether water is
safe to drink or not.

II. PROBLEM STATEMENT

Safe and readily available water is important for public health, whether it is used for drinking, domestic
use, food production or recreational purposes. Contaminated water and poor sanitation are linked to
transmission of diseases such as cholera, diarrhea, dysentery, hepatitis A, typhoid, and polio. Absent,
inadequate, or inappropriately managed water and sanitation services expose individuals to preventable
health risks. For checking or predicting water quality effectively and accurately we made a model which
is combination of Machine Learning and IOT(Internet Of Things).

III. LITRATURE SURVEY

Background

Ahmed et al. have used the supervised machine learning algorithms in order to assess the water quality
index (WQI), where an individual index was used to summarize the overall quality of water, and water
quality class (WQC). Their suggested techniques and the gradient boosting with a learning rate of 0.1
and polynomial regression with a degree of 2 has predicted the WQI most effectively, and that WQI
was subsequently determined with a mean absolute error (MAE) of 1.9642 and 2.7273. In this instance,

Page | 136



Prediction of Water Quality using Machine Learning and loT ISBN No. 978-93-5811-637-3

the MLP, which has the configuration of (3, 7), has the highest classification accuracy of 85.07%. Wang
et al. have proposed a two-layered model stacking approach for predictive modeling of beach water
quality. The five most frequently used methods (partial least square, sparse partial least square, Bayesian
network, akhand linear regression) are integrated into a machine learning model that is then used to
generate the final forecast. In this case, the model stacking technique was applied to three different
beaches around eastern Lake Erie, New York, USA, and compared to all five basis models. After
analysis, the model stacking strategy performed better than all of the base models. Year-over-year,
stacking model accuracy scores were constantly at or near the top of the rankings, with a year-on-year
accuracy average of 78%, 81%, and 82.3% at the three tested beaches.

Comparing with above models we have better accuracy than above two models. In our proposed system
we have used Random Forest Machine Learning Algorithm for predicting the quality of water , which
give approximately 86% of Accuracy .

IV.  REQUIREMENT ANALYSIS

Hardware analysis

Arduino

Ph sensor
Turbidity sensor
Tds sensor

e Bridge board
Software analysis

Jupyter notebook
e Python
Vscode

DESIGN AND IMPLEMENTATION

> =

IOT (Internet Of Things)

We have used sensors like ph sensor, turbidity sensor, tds sensor for taking inputs
from given water sample. Here Arduino uno is used for processing as well as sending
inputs of sensors to custom website for further processing. Each sensor must connect
tightly and properly with Arduino Uno otherwise data will not send to custom
website.

ph of pure water is 7 and ph of drinking water is in range of 6.5 to 8.5 here our ph
sensor measures ph of water sample. Turbidity of water is nothing but relative clarity
of liquid or amount of light scattered in water, this can be measure through turbidity
Sensor.

TDS( Total Dissolve Solid ) of water is nothing but amount of solid present in water ,
TDS value for drinking water must lie between 50 to 150 ,if it reached to 1000ppm
then the given water sample is unsafe.
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5.

B. ML Algorithm

1 Water Quality Prediction System

In our proposed system collected data/inputs from water sample is processed by Machine Learning
Algorithm. Here we have preferred Random Forest Algorithm on various water sample including tap
water ,mud water and salt water. Besides Random Forest Algorithm we have also test some other
algorithms like Decision Tree, Naive Bayes, SVM(Support Vector Machine), but the accuracy of
Random Forest Algorithm is higher than other algorithms.

Sr.no. | Model Accuracy score
1. Random Forest 86
2. Decision Tree 83
3. Naive Bayes 65
4 SVM 58

C. Website

For processing of whole data/input of water sample and predict output we required a interface. For this
purpose we made a website which is integrated with the Machine Learning Model. All the data will be
receive and show on website. It contains different sections of different parameter in which we have to
enter all the received data to corresponding section for prediction of desired output.

owepeie X | 15 towCas W | §F beebtoro ¥ | @ omeibe ¥ | @) wewpote % | o BEny x| 4 v - o

Water Quality Prediction | Dashboard

PH sensor solids conductivity turbidity

7.4 60 250 0.3
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5.1 Website View

VI. RESULT AND DISCUSSION

Initially our website looks like below webpage where we can see parameter sections ,in which
values will be fetch for predicting the quality of water.

conductivity  turbidity

0 ]

6.1 Website view before fetching the values

After clicking on blue button value of parameters will be fetch from Arduino and using Machine
Learning model it’ll show whether water is safe to drink or not ,if given water sample is drinkable it’ll
show water quality is good otherwise it’ll show water quality is bad.

Aatienl B © Cwemiee X wwnrpete X | 10 o Cuats 0 | BF bweMome o | @ momeiMe o | Q wewscte x| o BUBD x| 4 N - & X

(D SANOWTY S35 P Python S o The Procss boe D @ wrepuse | mins. - €

Water Quality Prediction | Dashboard

PH sensor solids conductivity turbidity

6.4 0.2

6.2Website View after fetching values
VII. CONCLUSION

Recent environment-affecting developments have led to water contamination which has negative effects
on human life and causes several complicated diseases. Consequently, water quality prediction is
essential for sustaining human life. This study performed experiments regarding the water quality
prediction where we are merging two technologies like IOT and ML and create a model . In ML Model,
for obtaining highly accurate predictions, we have used Random Forest Algorithm, over ANN. ANN
can be work on incomplete knowledge while disadvantage of ANN is hardware dependence on other
hand Random Forest can handle big data and numerous variable and it also balance the data sets.
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ABSTRACT: Human actions detection is very much investigated in utilization of artificial
intelligence and computer vision. In order to get the equivalent actions, the proper activity information
gained from various kinds of media like videos or pictures might be connected. In this project, image
processing techniques are used in order to recognize the different hand poster of the human body, also
the over-fitting can be eased and the execution of activity acknowledgment is improved. Initially, the
human action video including hand waving, walking, jogging, clapping, boxing is converted into image
of 2D frames and then it is pre-processed followed by feature extraction using LST and classification
by KNN classifier has been done individually. The kernel principal component analysis (KPCA)
technique is used in the proposed system for finding the image features and joined features.

Keywords: LST, KNN.

I INTRODUCTION

The demands for understanding human activities have grown in health-care domain, especially in
elder care support, rehabilitation assistance, diabetes, and cognitive disorders. A huge amount of
resources can be saved if sensors can help caretakers record and monitor the patients all the time and
report automatically when any abnormal behavior is detected. Other applications could be in security in
surveillance camera. We can teach cameras to define a restricted area and mark the objects under focus.
These objects could be human or any bag or so. If a strange bag appears and remains on position for a
period then it would alarm the police or forces. Many studies have successfully identified activities using
wearable sensors with very low error rate, but the majority of the previous works are done in the
laboratories with very constrained settings. Readings from multiple body-attached sensors achieve low
error-rate, but the complicated setting is not feasible in practice. This project uses low-cost and
commercially available smartphones as sensors to identify human activities.

The goal of this project is to design a light weight and accurate system on smartphone that can
recognize human activities. Moreover, to reduce the labeling time and burden, active learning models
are developed. Through testing and comparing different learning algorithms, we find one that best fit our
system in terms of efficiency and accuracy on a smartphone. Human Activity Recognition is a
multidisciplinary research field that aims to gather data regarding people's behavior and their interaction.

Problem Statement

Activity detection is a major problem in smart video surveillance .It is fundamental problem in
computer vision that is to detect the activity of human in surveillance videos. These applications need
real time detection performance, but it generally very time consuming to detect the actual activity.

II. LITERATURE REVIEW

Human activity recognition has been studied for years and researchers have proposed different
solutions to attack the problem. Existing approaches typically use vision sensor, inertial sensor and the
mixture of both. Machine learning and threshold-base algorithms are often applied. Machine learning
usually produces more accurate and reliable results, while threshold-based algorithms are faster and
simpler. One or multiple cameras have been used to capture and identify body posture. Multiple
accelerometers and gyroscopes attached to different body positions are the most common solutions.
Approaches that combine both vision and inertial sensors have also been purposed. Some previous
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works are focused on generating the most useful features from the time series data set. The common
approach is to analyze the signal in both time and frequency domain.

Active learning technique has been applied on many machine learning problems that are time-
consuming and labor-expensive to label samples. Some applications include speech recognition,
information extraction, and handwritten character recognition. This technique, however, has yet been
applied on the human activity problem before Face Recognition points used by FBI in surveillance.

I11. REQUIREMENTS
Hardware Requirements:
¢ 4 GBRAM
Windows 7
Software Requirements:
Python 3.8
Anaconda
e VS Code

VI. RESULT

The proposed method is developed by using Matlab. In the proposed method only the action of
the single person can be generated. In a video a sample of five frames were taken and a key frame is
identified by shot boundary method. The process is repeated continuously and the key frames
features are extracted and classified by the proposed system as shown in the following figures.

54/54 [==============================} Os )m;/step
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VII. CONCLUSION

A video action recognition system is proposed for five different hand posters and its results are
executed. Test results shows that the projected system has improved execution of video action
recognition, compared with old techniques. In the proposed method only the action of the single
person can be generated. In future work, the actions of multiple persons in the given input video can
be generated. In the proposed system test results shows the information gained from images can
impact the recognition exactness of videos.
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ABSTRACT: A rise of fake news on social media platforms like Instagram, Facebook, Twitter and
many other applications. In this paper, we propose a novel approach for tracing the fake news on Twitter
using Blockchain technology. Here, we demonstrate how the blockchain technology can be used to trace
the fake news on Twitter. Our results show that blockchain can be an effective tool to fight against the
spread of fake news on social media platforms, particularly Twitter.

Keywords: Fake News, Social Media, Classification, Block chain, Crypto currency

L. INTRODUCTION

The widespread area of social media platforms, like Twitter has made it easier for individuals and
organizations to lead and spread the wrong information and fake news. Twitter has a large user base,
and it has the capability to tweet to millions of users within a minute. And if the fake news or wrong
information is tweeted by someone then so many users can be victims of that news. Spread of fake news
and information can have implications for society, which include the manipulation of public opinion,
creation of social unrest , and disruption of democratic process. There are several
processes to implement a special approach to handle the process of fake news by applying the
algorithms and different techniques. We need to approach different rules and regulations needs to adjust
the functional and behavioral approach of the model to enhance the trust among people.Blockchain
technology has given the possible solution for the problem of fake news on Twitter and other social
media platforms. Blockchain is decentralized in nature and transparency which make it an attractive
tool for tracing the fake news on Twitter using blockchain technology.

II. REQUIRMENTS
HARDWARE REQUIRMENTS:

4GB RAM MINIMUM

I3 AND ABOVE PROCESSOR
MEMORY 512 MB

DISK SPACE 750MB OF FREE

SOFTWARE REQUIRMENTS :

SANITY .io

NEXT.JS

METAMASK

SOLIDITY

HARDHAT

VERSEL

RINKYBY TEST NEWORK

III. Methodology

Our approach involves the use of blockchain technology to trace the fake news on Twitter. The method

can identify the secure process of the transaction and defines the data as highly secure in this system.
The block chain technology talks about the most secure system of the network security system which
is used in various social media applications like Instagram, Twitter, Whatsapp , Facebook etc.

The proposed methodology talks about the different method’s to analyse the system and to find out the
fake news from different resources. , our goal is to find out the Researcher's point of view and the
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concept analysed by the researcher. There are different processes to identify fake news detection,
followed by the previous research work. There are various media and online technologies where
nowadays fake news is spreading very fastly. In this technique, it gathers all the information in a
decentralized way and helps to identify the correct decision node from the process. After finding the
correct decision node it will analyse which node is true and which node is a false node based on that it
will create the content. Blockchain technology is a decentralized system that helps to find out the
different nodes and relations among them. It distinguishes each and every node starting from the master
node.

PROPOSED SYSTEM:

4’[ Mint ]—)[ Blockchain J

[ USER ]—P[ Connect Wallet J [ IPFS ]

[ Tweets ]—b[ Database ]—b[ Admin ]

Figl. Proposed system of Fake news detection using block chain technology

IV. Result & Discussion

As mentioned earlier, the concept of Tracing in social media using blockchain is particularly new and
there is ongoing research in hopes that scholars can find more accurate ways to Trace false information
in this booming, fake-news-infested domain. By unique token of wallet, we can get to know about the
user and their tweets which will be stored on a sanity database.

Connect Wallet

Connect to Metamask.

V. Conclusion & Future Work

We present a novel blockchain-based social networking system to mitigate the growing problem of fake
news. Our proposed system is scalable, secure and provides high throughput. It is important that we
have some mechanism for Tracing fake news, or at the very least, an awareness that not everything we
read on social media may be true, so we always need to be thinking critically. This way we can help
people make more informed decisions and they will not be fooled into thinking what others want to
manipulate them into believing.
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ABSTRACT

Early in the 17th century, Portuguese sailors brought potatoes to India. Since then, potatoes have grown to
be one of India's most popular staple foods, and the country is now the world's second-largest producer of
potatoes, with an annual production volume of 43,770,000 tonnes. Yet, there are several barriers to the
development of potato farming, including a disease that affects potato leaves and, if ignored, can lead to
future crop failure or poor productivity. The production of potatoes is being hampered, and expenses are
rising, by illnesses including early blight, which is caused by the fungus Alternia solani, and late blight,
which is caused by the Microbe phytophthora infestans de bary. The manual diagnosis of these leaf diseases
is a time-consuming and difficult process. Consequently, to boost potato production and modernize the
disease detection system, we need something that is automated and has a quick disease detection process.
To construct an accurate and automated classification system, we offer a system in this study that applies
deep learning to classify two different illnesses in potato plants based on leaf conditions. Our research
divides images into healthy and sick potato leaves using more than 2000 images as the dataset for our model.
The user interface on our model displays the results after the input image provided by the user has undergone
numerous pre-processing stages to identify the condition. For the first 35 CNN epochs, the model predicts
with an accuracy of 95.32% using 30% test data and 70% train data.

Keywords: Potato illness, late blight, early blight, deep learning, epochs, datasets, automated, accurate,
CNN.

I INTRODUCTION

Although there are various jobs, agriculture is the most prevalent. This is also true of the extensive
agriculturalist economy of India. The most adaptable crop in India, where it makes up around 28.9% of all
agricultural crop production, is the potato. Potatoes are the fourth-largest agricultural food crop in the world,
behind maize, wheat, and rice. With 48.5 million metric tonnes produced annually, India is the second-
largest potato grower in the world [1]. The Agricultural and Processed Food Products Export Development
Authority (APEDA) reports that Uttar Pradesh produces more than 30.33% of India's potatoes.

Infections have detrimental effects on plant and agricultural fields. The main causes of these disorders
include microorganisms, genetic anomalies, and infectious agents such as bacteria, fungi, and viruses. The
bulk of fungi and bacteria that make people sick are found in potato leaves. Late blight and early blight are
fungal diseases, whereas soft rot and common scab are bacterial disorders [2]. As a result, the discovery and
diagnosis of these illnesses on such important plant life motivate us to create an automated method that may
enhance crop yield, boost farmer profits, and contribute more to the national economy.

Early signs of potato lead disease early blight are circular spots on the center of the leaves, though
they can also appear on the edges, as seen in Fig.1. (a). The Alternis solani fungus is the source of this leaf
disease, which then causes the spots to enlarge and the color of the leaves to turn brown [3]. Additionally,
the late blight disease that affects potatoes is mostly caused by the microbe Pythopyhra infestans de bary,
and it can harm plants by infecting plant leaves. Fig.1.(b) depicts a leaf with late blight, which is
characterized by the development of black lesions on the leaves and will keep spreading [4].
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(@) (b)
Fig.1. Potato diseases (a) Early blight (b) Late blight

For horticulturists, identifying and preventing plant diseases is a very challenging undertaking. It is
essential to identify plant diseases in their early stages to stop further agricultural losses. It's important to
spot diseases as soon as they impact plants. The disease that affects the plant is only partially understood by
this research, which does not address potential remedies or preventative measures. The theme of this essay
is neural networks. A class of algorithms known as neural networks finds patterns in data much like the
human brain does. Convolutional neural networks are mostly used in this system because they are suited
for image processing and give more accuracy than other neural network techniques [5].

The goal of this research is to develop a system that can assist farmers or agricultural managers in
spotting disease in potato leaves utilizing information from photographs of plant leaves. the distinction
between healthy, early, and late blight-affected leaves in potato plants. We will therefore use the
Convolutional Neural Network (CNN) architecture, one of the Deep Learning techniques, in this study to
identify these diseases. The information used came from the website Kaggle with the name PlantVillage [6]
and was in the form of disease information on potato plant leaves.

II.LLITERATURE REVIEW AND OBJECTIVE

Using a Back Propagation Neural Network technique, P. Badar et al. [7] were able to classify the
disease in the leaf image with an accuracy of 92%. They applied a segmentation method based on K Means
Clustering to several Potato leaf image samples' properties, such as color, texture, area, etc.

To extract many properties of a picture, including contrast, correlation, energy, homogeneity, mean,
standard deviation, and variance, C.U. Kumari et al. [8] used a technique called image segmentation. A
neural network is employed as a classifier to identify and diagnose diseases on the leaves of two different
plants, cotton, and tomato after characteristics are extracted. With this technique, they were able to get a
classification accuracy of 92.5%.

Multiclass Support Vector Machine was used by M. Islam et al. [9] on the segmented picture of the
potato leaf class of the Plant Village dataset. They were successful in classifying the ailments with an
accuracy rate of 95%.

Using a dataset of grape leaves, C. G. Li et al. [10] used an image segmentation technique to locate
and classify fungal diseases. K Means clustering is employed in this work to extract color, texture, and form
characteristics from the images, and SVM (Support Vector Machine) is then utilized to identify the disorders
using the recovered features.

J. Chen et al. [11] extracted characteristics from a photo using DSIFT and the CNN model LeafNet.
After that, the tea leaf images are categorized using the bag of visual words (BOVW) model and SVM and
MLP (multi-layer perceptron) classifiers. R-CNN technology has lately been utilized to classify and identify
images more quickly.

The method used by Yao et al. [12] tries to identify and classify three different types of damage to
rice crops. In his example, Otsu's method is used to first divide the sick parts and then isolate them. While
the second was produced using the HSV shading space, the first catches the tone, form, and surface qualities.
After receiving the attributes, the vector machine determines the final categorization.
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This system uses the SVM classification technology to recognize and categorize grape leaf diseases.
For image pre-processing, it makes use of scaling, thresholding, and Gaussian filtering. In this manner, the
leaf surroundings must first be separated using the K-means clustering technique. The next step is to apply
feature extraction algorithms using features for both texture and color. To identify the type of leaf disease,
the applicable SVM classification approach is used in the final stage. The accuracy rate achieved with this
method was 88.89% [13].

In a research paper titled “Severity Identification of Potato Late Blight Disease from Crop Images
Captured under Uncontrolled Environment” [14]. Researchers used Fuzzy c-mean clustering, Neural
Networks in implementing the model. It does not need special training for farmers as the dataset has images
from different angles was the main advantage of the model. The only disadvantage was that the images
captured by untrained farmers were not oriented and contained clusters of leaves with a background visible
in several segments.

For the development of weather-based prediction models of plant diseases, Rakesh Kaunda et al. [15]
suggest a prediction strategy based on support vector machines. Support vector machines (SVM), back
propagation neural networks, and generalized regression neural networks were all tested for performance
to multiple regression. The association between environmental factors and disease level was better described
by the SVM-based regression method, which could be helpful for disease management.

IV. MATERIALS AND METHODS

Dataset Description

An open-source repository called Kaggle offers the Plant Village Dataset [1] for scholarly uses. Over
55,000 clearly annotated photos of healthy and diseased leaves from a variety of fruits and vegetables,
including apples, blueberries, cherries, grapes, peaches, pepper, orange, tomato, and potato, are included in
the dataset. Every folder of fruits and vegetables has both colored and grayscale photos. Every crop has
different types of leaf diseases, and each type is categorized as a different class of disease for classification
purposes. Dataset [1] is separated into two categories, each of which contains an image of a leaf with a
background and one without a background.

a b c

Fig.2. Sample from each class t (a) Potato Early Blight, (b) Potato Late Blight, (c¢) Potato Healthy Leaf.

The number of photos in a given class varies from 152 to 1000 and is not constant. Our classification
task consists of three classes namely Early Blight, Late Blight, and Healthy Leaf photos.

Loading Images In The Batches

For loading images we have used tf.keras.preprocessing.image dataset from directory. It returns or
generates a tf.data.Dataset. It is a special data structure that helps to load images in a batch. If we want to
work on plenty of images then it will slow down our system and might not load all the images. So we have
used tf.data.Dataset.

Data Splitting

We split data into training data, validation data, and testing data. We took 80% data for training, 10%
for validation, and the remaining 10% for testing.
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® Training Data
m Validation Data
m Testing Data

Fig.3. Data Splitting
Data Resizing And Augmentation

Before building a model we have to do some preprocessing. We have used image resizing and data
augmentation. We resize the image so that every image should be of the size of 256 X 256 pixels and we
have done data augmentation which rotates the image from different angles.

Fig.4. Data Augmentation

Convolutional Neural Networks

We are using convolutional neural networks (CNN). convolutional Neural Networks have the
following layers:

Convolutional

ReLU Layer

Pooling

Fully Connected Layer

Convolutional Layer:

To find various features in the image, it searches the image by swiping a filter (kernel) across it.
Kernels are merely 2D matrices with various weights. Fundamentally, as this kernel passes across the image,
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the pixel values are replaced with the average of the weighted sum of their weight for that particular section
of the image[17].

ReLU Layer:

Rectified Linear Unit (ReLU) transform functions only turn on a node if the input number is greater
than a threshold. When the information rises above a threshold, the output changes from zero while the data
is below zero[17].

Pooling:
We reduce the size of the image stack in the layer. We have used max pooling. The pooling process
known as "max pooling" chooses the largest element from the feature map's area that the filter covers[18].

Fully Connected Layer:

This layer is a standard neural network layer that computes the class scores using the information
from the layer above and returns a 1-D array with the same size as the number of classes [18].

V.  RESULTS AND DISCUSSION

We have used an adam optimizer that reduces the training time. After building the model we trained
the model by using training data. We ran 50 epochs and for each epoch, we checked accuracy by using
validation data, the 10% data that we split in the beginning. The validation accuracy increases as we run
more epochs. In Fig.5 the values on the x-axis are epochs and the values on the y-axis are accuracy in
percentage i.e. 0.6 mean 60% and the graph is increasing for validation accuracy as we run more epochs.

1.0 1

0.7 1

Training Accuracy
Vvalidation Accuracy

o 10 20 30 40 50

Fig.5. Training and Validation Accuracy

We tested our model on testing data which is 10% of the original dataset and got an accuracy of
98.83%. We have used FastAPI. It connects our front end which we have built using React js, a javascript
library.

As you can see in Fig.6, the user must provide the potato leaf image by clicking on the upload button
or by just dragging and dropping the image and our model will detect whether the leaf is Healthy or has
Early Blight or Late Blight disease.
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Fig.7. Potato Plant

We have planted the potato plant as shown in Fig.7. From that plant we took the image of the leaf and
provided it to the model through the GUI (Graphical User Interface). As indicated in Fig.8, the model
determined that the leaf is healthy.

Label: Confidence:

Healthy 96.98%

Fig.8. Detecting disease on real potato leaf image
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VI. CONCLUSION

In this study, we applied the idea of transfer learning to create an automated system for identifying and
categorizing illnesses in potato leaves. With a novel approach reaching classification accuracy of 98.8%
over the test dataset, such as early blight, late blight, and healthy. Our method can aid farmers in boosting
crop yields and spotting diseases in their early stages.
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ABSTRACT: The project Student’s Government is a system which fulfill all the requirements of
students like voting for college CR and president election and other college activities. The main goal of
voting is to come up with leaders of the student’s choice. The implementation of advanced technologies
in elections becomes more beneficial and helps to generate a quick and accurate result to find the correct
leader. With the help of voting application, the individual leader gets a lot to learn and makes impulsive
decisions in every situation. There are a total of 5 different dashboards with different logins. Admin,
Exam cell, event management, faculties, and students. All the users must first take the username and
password from the admin. In this system all the notes are available which were uploaded by the
professors. The president and CR election will be organized by the event management officers. All the
work of exam cell like result display, timetable display, hall ticket and other important files are easily
done here in a more convenient way. The Student's Government project can be developed using a variety
of technologies, including HTML, CSS, JavaScript, and PHP. HTML, CSS and JavaScript can be used
to add interactivity to the pages, such as pop-ups for confirmation messages or error alerts. It can also
be used to create dynamic effects, such as animations or dropdown menus. PHP can be used on the
server side to manage the login process, store user information, and handle database interactions. For
example, when a student casts a vote in an election, PHP can be used to store that vote in a database
and calculate the results. This project can be run on local server called as Xampp server. With XAMPP,
you can set up a local development environment on your computer to create and test the project before
deploying it to a live web server. XAMPP includes Apache as the web server, MySQL as the database
management system, and PHP for server-side scripting.

Keywords: College CR, President, Voting Application, 5 Panels

L. INTRODUCTION
The Student's Government project is a comprehensive system designed to meet the needs of students in
a variety of ways During the recent pandemic, college management faced difficulties in obtaining
student responses for the selection of college President and CR. Additionally, students had difficulty
accessing notes and notices from faculty, which caused work to come to a halt. However, the Student’s
Government project has made all work easier and more efficient. [1] It is an electronic system that
allows for the selection of leaders through a web-driven application. Online voting has several
advantages over the traditional "queue method," including the ability for voters to vote at their own
convenience, reduced congestion, and decreased errors in vote counting. Each individual vote is stored
in a database, which can be queried to find the candidate with the highest number of votes. [2] The
online voting system allows voters to use their voting right online, and they must register as a student
voter before being authorized to vote. The system also includes an exam cell dashboard, admin
dashboard, faculty dashboard, and event management dashboard.

[3] The system includes five different dashboards with different logins for admin, exam cell, event
management, faculties, and students. All users must first obtain a username and password from the
admin. The system provides access to important information such as notes, exam results, timetables,
and more. The president and CR elections are organized by the event management officers. The system
uses advanced technologies such as HTML, CSS, JavaScript, and PHP to improve accuracy, efficiency,
and usability. The system can be run on a local web server such as XAMPP.

[4] While the voting system is handled by the event management dashboard, the project also aims
to improve the efficiency of the exam department's activities by introducing an automated solution. The
traditional manual system of maintaining student records is prone to errors and requires a lot of
paperwork. By introducing an online form filling, hall ticket generation, seating arrangement, and result
declaration system, the project aims to simplify the process and make it more accessible and convenient
for both students and staff. A centralized system can help manage examination-related activities
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effectively, while also ensuring speed, precision, and simplicity. Overall, the project aims to provide a
comprehensive and efficient solution to manage college activities and improve the student experience.

1. LITERATURE SURVEY

From the time it takes to the current technological development, there are online voting systems. That
was clarified in this document. [5] Develop voting plans to make more efficient voting services
available with IEEE resources than traditional paper-based voting methods. Voters regard themselves
as consumers and it is expected that the college will make the voting more convenient. [6] In the past
decade, various forms of electronic voting, especially as additional methods of voting for remote voting,
candidates, the electoral administration, and most importantly to improve the efficiency and promise of
the democratic process to the electorate have attracted considerable attention. One of the most major
challenges is to take the survey of the current existing system. [7] The software that are reviewed are
Voteme Application with is based on android system. Another one is MS Teams which is developed
from Microsoft and many more are there.

The main objectives of a Student Government are to represent the student body and advocate for
their interests, needs, and concerns to the college administration. They promote and organize
extracurricular activities, events, and initiatives that enhance the educational, social, and cultural
experience of students. [8] Student Governments also strive to foster a sense of community, diversity,
and inclusion among students and provide resources and support for student organizations, clubs, and
initiatives. They develop and implement policies and procedures that improve the overall student
experience, such as academic policies, housing policies, and health and wellness policies. Student
Governments encourage student participation in governance and decision-making processes and engage
in outreach and collaboration with other student organizations, community groups, and stakeholders.
2. MODULES
1) Admin Module:

e [9] Admins have opportunity to add and remove the user.

e Admin can be able to see the list of the students and other faculty members.

e They provide the username and password to the users.

e They can see the working hour of all the faculties.

2) Exam Cell Module:
e Uploading the results of the students.
e Uploading the exam related all the documents like time table and admit card.
e Exam form application can be access via this module.
3) Event Management Module:

e [10] Co-ordination of the President and CR election.

e All the notice related with the events of the campus.

e Uploading the forms related sports events and keeping in the records.
4) Faculty Module:

® Uploading the notes of the lecture and other study related materials.

® Uploading the submission related notice for the students.
5) Students Module:
e Accessing all the uploaded results, notice and study related materials.
e Sclecting the best candidate as the President of the college.
e Filling all the forms which were uploaded by the faculties.

3. SYSTEM ARCHITECTURE

The website will be developed using HTML, CSS, JavaScript, and PHP technologies. The website
will be hosted on a local XAMPP server environment for development and testing purposes.

3.1. Frontend

The front-end of the website will be developed using HTML and CSS for layout and design. JavaScript
will be used for client-side scripting to add interactive elements and animations to the website. The little
bit amination is there with the help of J-Query.
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3.2. Backend

The back-end of the website will be developed using PHP for server-side scripting to handle user inputs,
interactions, and data processing. The website will use a MySQL database to store user data, such as
login information, orders, and other user-related information.

3.3.Security

The website will be secured using industry-standard security measures such as SSL (Secure Sockets
Layer) encryption, CSRF (Cross-Site Request Forgery) protection, and password hashing to ensure the
safety of user data. The website will be optimized for performance using caching techniques, content
delivery networks (CDNs), and other optimization techniques to ensure fast page load times.

4. RESULTS AND CONCLUSION

The aim of student’s government is to make various aspects of college administration and student
engagement more efficient and convenient through the use of an online platform. The project is
developed for solving the issues faced by the college management and staff during the pandemic, and
it is successfully achieved. [11] The project introduces an online voting system that enables the selection
of the college president and class representative. This online voting system is web-driven and offers
voters the opportunity to vote at their convenience, reducing congestion and minimizing errors during
vote counting. [12] The system requires voters to register before they can vote, and the database of
registered voters is updated prior to the voting date. Additionally, the project includes dashboards for
the exam cell, faculty, and event management. The exam cell dashboard automates the exam department
activities such as form filling, hall tickets, seating arrangements, and result declaration. The faculty
dashboard enables the faculty to upload notes, making it easier for students to access them.

5. CONCLUSION

The Student's Government project is a successful implementation of an electronic system that manages
college elections and event management. The system offers various benefits, including easy access for
voters, reliability, security, time savings, and easy control for admin, faculty, and students. The project
has fulfilled all the requirements mentioned in the system requirement specification, and the proposed
system has the potential to modernize and digitize data management in colleges and universities. The
missing parts of the system, such as the account section and dashboard for parents, can be updated in
the future.

The benefits of implementing electronic systems in colleges and universities extend beyond just
improving data management. The ease of access and convenience offered by such systems can also
encourage greater participation and engagement from students, faculty, and staff. This can lead to a
more inclusive and democratic environment, where everyone has a voice and can contribute to the
decision-making process.

The Multi-Platform College Management Framework is a collective effort to modernize and digitize
data management paradigms implemented at various universities and colleges. The system's potential
is vast, and it could be used in all colleges, reducing workload and improving data management. The
project is a valuable learning experience in working in a group under guidance. Overall, the project's
successful implementation showcases the benefits of electronic systems in managing college elections
and event management, highlighting the potential for further digitization of data management in the
education sector.
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ABSTRACT

Bank’s Know Your Customer (KYC) procedures are time-consuming, and expensive. As a result, a
system is suggested to automate repetitive activities and enablethe sharing of KYC-related data. A
blockchain directs cooperation among many players, and a number of services are developed around
it to support the overall performance of thesystem. An access control system is employed to properly
distribute data. Know Your Customer (KYC) is a procedure that is required for everybody entering a
financial organization. The procedure still involves a remarkable amount of physical intervention,
though, even today. The fact that the data is frequently stored centrally and that the computer
programmes that operate are also managed centrally makes them vulnerable to hacking and other
security flaws. The KYC information cannot be seamlessly exchanged between different organizations
without running the risk of rejection from any of the participating organizations because there is no
single application for all participating firms.Our programme, which is built on blockchain technology,
intends to make life easier for end users by offering this platform as a service to financial institutions
as an electronic-K'YC solution.

Keywords: Blockchain, KYC, Decentralized, DApps

INTRODUCTION

A blockchain is a decentralized, duplicated, unchangeable, and incorruptible digitalpublic ledger. It
can record nearly everything worth, not simply money transactions. Data decentralization,
transparency, immutability of digital ledgers, security and privacy, provenance, trust, and finality in
peer-to-peer networks are all made possible by technology. These benefits of the blockchain are
possible because the technology decentralizes processing power and information into ‘nodes’ and
eliminates central authorities and third parties in favor of distributed, peer-to-peer transactions of data.

Financial institutions across the world utilize Know Y our Customer (KYC) to stop individuals
doing business with them from engaging in criminal activities. It is a process for identifying the party
involved in the business and for checking the person's background. If properly implemented, the
KYC procedure aids in identifying any previous acts of wrongdoing or criminality and prevents those
people from accessing the financial system. KYC has been practiced across the world since the 2008
monetary crisis. KYC's primary goal is to stop banks from being exploited for money laundering and
other illegal activities. Demanding legitimate identifying documents, such as a country-level
identifier, residential proof, income proof, etc., is how KYC is carried out. The KYC process is now
carried out manually because it is best to verify documents in person rather than electronically to
prevent document forgery. Because the financial institutions involved do not trust one another, the
KYC procedure must be repeated each time a customer seeks financial services from a different
institution. While some of the organizations are privately held, others are owned by the public or the
government. Different organizations have different standards for checking people's backgrounds. The
KYC documentation requirements for the different institutions must be standardized. Blockchain
technologyhas gained attention as a potential solution for streamlining the KYC process because of
efforts to digitize the procedure.

Therefore, this work introduces a decentralized KYC DApp where banks come togetherand join
the consortium blockchain network to ease the process of KYC. The entities for this network will
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include the government monitoring board and the banks, which can raise the request to join the
network. Currently, every bank has their own KYC process set up, and customers need to do the KYC
repeatedly for each bank. Banks will share theinformation of customers with one another through a
central blockchain network, which is more convenient for customers and saves time and money for
banks. To ensure thesecurity of the formation, only certain entities can be given the privilege to access
1t.

2. LITERATURE REVIEW AND OBJECTIVE

Several works carried out related to optimizing KYC process in the blockchain
were studied and are summarized as follows across the industry, multinational
companies.

2.1 Survey Existing system

Using blockchain technology to implement KYC is a concept suggested by Tata
Consultancy Services [1]. The immutability and distributed structure of the blockchain
are essential to the concept. However, the concept suggests storing KYC information in
a single database to facilitate the platform changeover. Because of this, the suggested
solution is a hybrid trust paradigm, and the KYC database is exposed. A blockchain-
based KYC application that was developed with funding from the UAE government and
under the direction of KPMG is described in the article Digital KYC utility in UAE [2].
The programme suggests just storing the hashes and the audit trail of all KYC
transactions, such as view and change, on the blockchain while keeping the KYC
information protected with the government. The user is granted complete control over
the data. The application's technical specifications are not discussed. A method that
enables automation and permission document sharing has been presented by Moyano et
al. [3] to streamline the KYC process by minimizing the amount of work necessary. A
blockchain-based approach that increases the effectiveness and lowers the cost of the
KYC customer-onboarding procedure is suggested by Parra-Moyano and Ross (2017).
The physical and operational framework of their system is provided and maintained by a
national regulator, who is also supposed to run it. In this arrangement, the first FI that a
customer contacts performs the KYC procedure just once. Because the KYC process has
already been completed (in this case by the first FI), when that customer approaches
another FI to establish a financial relationship, the second FI can focus solely on certain,
limited aspects of KYC (namely, understanding the customer's activities) and is not
required to carry out routine, mechanical document verification. This is made possible
by the blockchain. Rutter usesthe self-sovereign model and the "bank sharing model"
to demonstrate the benefit of decentralizing the KYC process and provides an applied
representation and investigationof two different, decentralized circumstances operated
on Corda.

Moyano et al. in another research paper had improved upon the previous system
and has given several examples of how the KYC procedure might be altered utilizing
distributed ledger technology (DLT) to improve system performance and lower
associated expenses. He has suggested a blockchain-based KYC solution that would
improve process efficiency and lower the cost of onboarding new KYC customers [5].
A proof-of-concept solution for managing private blockchain environments was put
forth by Norvill et al. [4] and is based on blockchain technology. N. Kapsoulis et al. has
proposed a KYC implementation with smart contracts using Quorum blockchain, which
is derived from Ethereum blockchain. Quorum blockchain is used to provide a
permissioned implementation of the Ethereumblockchain that supports contract privacy
and transactions[11].

2.2 Objective
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One clicks authentication with MetaMask.

Role based authorization.

Admin can verify banks and add it to the network.

Banks can upvote other banks. Based on the votes, the bank rating is

beingcalculated.

Banks can add the customer KYC request and can process it further for
verificationby other banks if and only if the other rating of the bank is more than
50%.

Banks can verify the data of the customer and up-vote the verification
requestraised by other banks.

Customer's KYC request is considered as valid if the customer request's rating

ismore than 50%.
Table 1: Summary Table

Blockchain based decentralization of the KYC process
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MATERIALS AND METHODS

In 2014, Vitalik Buterin published a white paper[3] proposing Ethereum. Ethereumis the
decentralized platform which is used for the execution of smart contracts. The applications running
smart contracts can run over Ethereum without any downtime or error. Ethereum is an open source and
public blockchain platform. It uses ethers as a currency parameter instead of Bitcoins. Ether is spent
when functions of the smart contracts are called, and they change the state of the blockchain. In simple
words, Ethereum provides the platform for the development of the applications using smartcontracts.
Smart contracts once written and deployed on the Ethereum blockchain are final and not editable by
any of the users of the blockchain. This feature of blockchain can be used to make the KYC data tamper
proof. Each block header in Ethereum stores three root hashes; first is the transaction root; it is also
called the Merkle root. Merkel root is the hashof the transaction within one block of the blockchain.
Thus, when the state changes complete data is not replicated, a new hash is calculated. Smart contracts
are a computer program which is executed over an Ethereum virtual machine, simultaneously on all the
nodes in the network. This code represents the agreement between the two parties and the actions to be
enforced over if the stakeholders follow or don’t follow the conditions in the smart contracts. In this
project, the smart contracts act as a digital document in which a bank declares that it has verified the
KYC records of the customer and other banks canthen trust that user. From a user perspective, smart
contracts act as a deal between the user and the bank that signifies that the user has agreed to share his
or her details with the bank.Using smart contracts all the terms and conditions can be implemented and
executed in a hassle-free manner. Ethereum also facilitates users to encode all the necessary actions,
terms, conditions, penalties, incentives, etc. into a smart contract form. Ganache is theopen source,
personal and in memory blockchain for the Ethereum developers, which can be used by the developers,
to develop the applications and run tests over it. Creating applications and testing them directly over the
Ethereum network is a costly process as the developers will have to pay gas price always when you
deploy the contract.

Ganache plays an essential role in avoiding gas fees and providing the real blockchain
environment. Truffle is a framework for developing and deploying smartcontracts on the blockchain
In truffle, we must give the contracts files and the migration file. Then using the truffle config file
developer can customize truffle to run a specific network and to choose the appropriate port numbers
for the RPC communications. Using truffle, we can write test cases for our application. MetaMask is
a wallet for Ethereum, i.e.,anyone can monitor his or her Ethereum account via MetaMask. User Can
import his private key in the MetaMask and can link his account with MetaMask. When the user
accepts the deal, MetaMask sign the transaction with the private key of that user. Thus, helping users
solve the problem of non-Repudiation. Solidity is a well-known and object-oriented smart contract
language. It is very similar to the JavaScript language. In solidity we create contracts. Each contract
has different types of state variables. A contract can be initialized with the constructor. For updating
the values of the state variables, we can write various setter and getter functions in the contract. Calling
these solidity functionsthrough the JavaScript requires the use of the web3 library. The Flask module
is used for python for implementing our server. This server will serve the web pages used by admin,
bank, and user for interacting with the blockchain through the smart contracts. This server is also
working as a mail server which is used for sending private keys to the bank anduser during their
onboarding process. For implementing mail servers, we have used Google Oauth 2.0 API. The web
pages were written using JavaScript, HTML, CSS.
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RESULTS AND DISCUSSION

Blockchain based decentralization of the KYC process

The current manual KYC process has several drawbacks, including being time-consuming,
redundant, expensive, and less secure [7]. For instance, in the banking system, if a customer has
multiple accounts that were opened at various times, it can be challenging to handle the KYC process
update using the current manual entry process. As the KYC process preferred paper over any digital
platform because it is conducted based on the consumer's outward appearance, there were still several
issues that persisted even after the notion of digital information [6]. Due to security concerns, it also
favors the offline method, but Perry Mayo has given some hints about how to change the KYC process
by adopting distributed ledger technology (DLT) for effective system performanceand to lower
various costs associated with it. One area that needs improvement is the inability for a FI to update
a customer's status in the system proposed by Parra-Moyanoand Ross (2017); rather, the KYC
onboarding process is only carried out once for each customer and by one FI only, and the system
does not anticipate the potential need for periodic updates about a customer. The storage of clients'
documents is a significant area that should be addressed. Parra-Moyano and Ross (2017) suggest a
sophisticated database architecture in which users must privately store these data and share them with
the Fls theywant to collaborate with. When one contrasts the client trip that results from this structure
with the current customer experience, it is evident that the self-storage feature would be a negative.

Table 2: Comparative Table

KYC A omart | Blockehai
Optimizati | Optimised Blockchain ona n Enabled
on Using | KYC based Privacy- KYC Our
Distributed | Blockchai Solution to Orie  nted Solutions Solutions
Ledger n Know Your Decentraliz using
Technology | System|[7] Customer ed Hyperledge
3 (KYCO) Architectur rFabric[12]
1 Dilemmal9 e[11]
]
Front End | No No Using Flask | No No Using
React
l;;:;g:ltlec No No No No No Yes
Using
Ethereum Yes Yes Yes No No Yes
Blockchai
n
fa Storedon
Blockchain | Yes Yes Yes No No Yes
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Table 2 shows the comparison between the existing systems for KYC automation using KYC. As seen
almost all except one had a working front end made using Flask framework. Our front end is made using React.
Both the frameworks are equally popular, but there are some advantages of using React over flask. Like reusability,
efficiency, larger community, and compatibility. None of the existing system was implementing periodicupdates,
hence we are planning to include the feature of updating the KYC details after a certain period of time. Almost
every existing system was using Ethereum blockchain including our system with a few exceptions using Quorum
and Hyperledger fabric. The systems using Ethereum blockchain are storing all the data on the blockchain itself
and the other systems are using IPFS (Interplanetary File System). It is a distributed file system that enables peer-
to-peer sharing of files over a network.

PROPOSED SYSTEM
5.1 Framework/Algorithm:
1. Log-in using MetaMask.
2. MetaMask authentication requires generation of private keys and hashes.
3. Pass 64 bit hexadecimal code for creating admin.
4. Once admin created an add bank by passing 64-bit hexadecimal codes.
5. Upvote a bank to give its rating above 50%.
6. Only banks with rating above 50% will be able to add a customer.
7. Add a customer, he will have a vote of 1 by default from the bank which added it.
8. 64 bit hexadecimal code will be required to add a customer.
Here are the technologies used in our project.
1. Blockchain: A blockchain is a type of distributed ledger technology (DLT) that consists
of a growing list of records, called blocks, that are securely linked together using cryptography.
2. Truffle: Truffle is a framework for developing and deploying smart contracts on the
blockchain.
3. MetaMask: MetaMask is a wallet for Ethereum, i.e., anyone can monitor his or her

Ethereum account via MetaMask.
. Solidity: Solidity is a well-known and object-oriented smart contract language.

3. React: React]S is an open-source, component-based front-end library responsible only
for the view layer of the application.
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5.2 Architecture:
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Figure 1: Architecture

5.3 Working

5.3.1 Process to Register Bank by Admin

Figure 2: Flowchart for Admin

The application will come hard coded with an Admin account on this KYC private blockchain. Further,
administrator will on board or register other banks, and thereafter, the banks will register the customers. Only the
admin account will be able to register other banks.Functions in the smart contract handle these validations. This
feature enables the admin to gather essential information from banks that wish to join the blockchain system,
including bank ID and name.
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The administrator must validate the accuracy of the provided information beforecreating a new Ethereum
account for each registered bank. The admin is vital in the KYC blockchain system, being the sole centralized
authority for registering banks. Registering banks is controlled by a centralized authority (i.e., the admin), whereas
registering users and validating their KYC information is a decentralized process.

5.3.2 User
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Figure 3: Flowchart for user

Users can view their own updated KYC details by logging into the system, but they haveread-only access
and cannot view other users' KYC information.

Users can grant access to their KYC information to other banks, which saves time for boththe user and the
bank after the user is enrolled in the system.

Existing user can request other banks for accessing their KYC details. After getting approvalfrom bank the
bank can now access the user details.
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5.3.3 Bank:

Figure 4: Flowchart for bank
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Blockchain based decentralization of the KYC process

Banks can register a user KYC detail on the blockchain only if the rating of the
bankis above a certain threshold. Rating is done by other banks. While registering the
detailsasked will be common for all the banks. After that the request will be submitted on
the chain for further verification by other banks. The other banks that are verifying

will also have
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ratings more than threshold. Banks can verify the data of customers and up-vote the
verification request raised by other banks. The customer request is considered valid only
ifthe request rating is over 50%.

5.3.4 Use Case Diagram

View Details Add Banks

Request for Updating Details Monitoring Bank's Behaviour

User

p

Register for a Bank

User

Verify/View User Details

Update User Details

User

Figure S: Use Case Diagram
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CONCLUSIONS

In this report, we introduced KYC-Chain, a distributed blockchain
application. The Know Your Customer procedure of today is taken into consideration
when designing KYC-Chain. It makes use of the distributed ledger and immutability
features of the blockchain technology to our benefit. The benefit of our Blockchain-based
solution over other options is that crucial KYC data cannot be changed without
authorization. The solution lowers the companies' infrastructure costs. The suggested
workalso makes sure that a user who has used the system before won't repeat the
procedure, which helps to reduce repetitive work. Our method also inherits the benefits
of a peer-to-peer network that is decentralized rather than centralized. Cyberattacks
frequently have an easy time targeting centralized systems. Additionally, we simulate a
situation in which a bank would not trust other banks in the network using the platform
and resolve it using digital signatures. The solution makes sure that the KYC is never
changed and is always checked by authorized parties. The requirements of today's Know
Your Customer procedure were taken into consideration when designing the KYC-Chain.
It makes use of the distributed ledger and immutability capabilities of the blockchain
technology.

ACKNOWLEDGEMENTS

We wish to express our sincere thanks to our director Dr. Mohiuddin Ahmed and
our incharge principal Dr. Ganesh Kame, M. H. Saboo Siddik College of Engineering for
providing us all the facilities, support, and wonderful environment to meet our project
requirements.

We would also take the opportunity to express our humble gratitude to our Head
of Department of Computer Engineering for supporting us in all aspects and for
encouraging with her valuable suggestions to make our project successful.

We are highly thankful to our internal project guide Asst. Prof. Nafisa Mapari whose
valuable guidance helped us understand the project better, her constant guidance and
willingness to share her vast knowledge made us understand this project and its
manifestations in great depths and helped us to complete the project successfully.

Although there may be many who remain unacknowledged in this humble note
of appreciation, there are none who remain unappreciated.

Page | 168



Blockchain based decentralization of the KYC process ISBN No. 978-93-5811-637-3

REFERENCES

[1] “Reimagining KYC using blockchain technology: TCS ,” Reimagining KYC
UsingBlockchain Technology | TCS . [Online]. Available:
https://www.tcs.com/reimagining-kyc-using-blockchain-technology. [Accessed:30-Oct-2022].

[2] “Could blockchain be the foundation of a viable KYC utility?” [Online].
Available:  https://assets.kpmg/content/dam/kpmg/xx/pdf/2018/03/kpmg-blockchain-kyc-
utility.pdf. [Accessed: 30-Oct-2022].

[3] J. Parra Moyano and O. Ross, “KYC optimization using distributed ledger
technology -Business & Information Systems Engineering,” SpringerLink, 08-Dec-2017.
[Online]. Available: https://link.springer.com/article/10.1007/s12599-017-0504-2.
[Accessed:

30-Oct-2022].

4] R. Norvill, M. Steichen, W. M. Shbair, and R. State, “Demo: Blockchain for the
Simplification and Automation of KYC Result Sharing,” 2019 IEEE International
Conference on Blockchain and Cryptocurrency (ICBC), 2019.

(5] J. P. Moyano, T. Thoroddsen, and O. Ross, “Optimised and dynamic KYC
system based on Blockchain technology,” International Journal of Blockchains and
Cryptocurrencies, vol. 1, no. 1, p. 85, 2019.

(6] D. Lopez and B. Farooq, “A multi-layered blockchain framework for smart
mobilitydata-markets,” Transportation Research Part C: Emerging Technologies, vol. 111,
pp. 588615, 2020.

[7] N. Sundareswaran, S. Sasirekha, I. J. Louis Paul, S. Balakrishnan, and G.
Swaminathan, “Optimised KYC blockchain system,” 2020 International Conference on
Innovative Trends in Information Technology (ICITIIT), 2020.

[8] A. A. Mamun, A. Al Mamun, S. R. Hasan, S. R. Hasan, M. S. Bhuiyan, M. S. Bhuiyan,
M. S. Kaiser, M. S. Kaiser, M. Abu Yousuf, and M. A. Yousuf, “Secure and transparentKYC for
banking system using ipfs and blockchain technology,” 2020 IEEE Region 10 Symposium
(TENSYMP), 2020.

9] D. George, A. Wani, and A. Bhatia, “A blockchain based solution to know your
customer (KYC) dilemma,” 2019 IEEE International Conference on Advanced Networksand
Telecommunications Systems (ANTS), 2019.

[10] A. K. Yadav and R. K. Bajpa, “KYC optimization using Blockchain Smart
ContractTechnology,” International Journal of Innovative Research in Applied Sciences and
Engineering, vol. 4, no. 3, pp. 669-674, 2020.

[11] N. Kapsoulis, A. Psychas, G. Palaiokrassas, A. Marinakis, A. Litke, and T.
Varvarigou, “Know your customer (KYC) implementation with smart contracts on aprivacy-
oriented decentralized architecture,” Future Internet, vol. 12, no. 2, p. 41, 2020.

[12] R. R. Biradar and M. Dakshayini, “Blockchain enabled KYC
solutions using Hyperledge Fabric,” 2020 International Conference on
Mainstreaming Block Chain Implementation (ICOMBI), 2020.

[13] L. C. X. Team and L. C. X. Team, “A guide to quorum
Page | 169


http://www.tcs.com/reimagining-kyc-using-blockchain-technology

Vol. 1, Issue 1, THEEM-2023 Blockchain based decentralization of the KYC process

blockchain,” LCX, 22-Jul-
2022. [Online]. Available:
https://www.lcx.com/a-guide-to-quorum-
blockchain/#:~:text=Understanding%20The %20
Basics%20About%20Quorum%?20Blockchain&text=Its %20main%?20purpose
%2015%20to

,1identifier%E2%80%9D%20that%20ensures%20data%?20privacy. [Ac
cessed:01-Nov-2022].

Page | 170


http://www.lcx.com/a-guide-to-quorum-blockchain/#%3A~%3Atext%3DUnderstanding%20The%20
http://www.lcx.com/a-guide-to-quorum-blockchain/#%3A~%3Atext%3DUnderstanding%20The%20

Proceedings of 3rd International Conference on

ISBN No.:9778-93-5811-5637-3
Trends n Herald in Engineering Excellence & Metamorphosis (THEEM — 2023]]

Mood Based MMM Suggestion System
Dilip Choudhary!!, Ikrama Timol®!, Vijay Gaikwad™, Manav Saharkar'¥, Prof. Waseem Shaikh!*!

(1234] Department of Computer Engineering. Theem College of Engineering, Boisar-401501, India.
] Department of Information Technology Engineering. Theem College of Engineering, Boisar-
401501, India.

ABSTRACT:

The Mood based MMM Suggestion System is an Al-based project aimed at detecting the user’s
emotions through scanning their face and facial expressions using a camera. The system then suggests
movies or songs based on the user’s emotional state. This project leverages the latest advancements in
Al, deep learning, and computer vision to provide a unique and personalized experience to users.

The project utilizes various technologies such as the EMO player, Sound Tree, Lucyd, Reel time Al,
and the Viola—Jones object detection framework to accurately detect the user’s emotions. The Deep
Learning based Facial Expression Recognition using Keras is used to train the model and recognize the
emotions of the user in real-time.

The project was developed using Python, Django, and JavaScript, and the tools used were Visual Studio
Code and Python IDLE. The use of these technologies provides the system with a robust and scalable
architecture, enabling it to handle large amounts of data and provide fast and accurate results.

In conclusion, the Mood based MMM Suggestion System is a state-of-the-art Al project that has the
potential to revolutionize the entertainment industry. The system provides users with a unique and
personalized experience by suggesting movies and songs based on their emotional state, making it a
must-have tool for all entertainment enthusiasts.

Keywords: Mood Based, Al-based, Facial expression recognition, Movie recommendation.
INTRODUCTION:

The Mood based MMM Suggestion System is an Al-based project that utilizes cutting-edge technology
to sense the emotions of the user and provide recommendations for movies and songs accordingly. This
project is aimed at providing an immersive and personalized experience for users, where they can get
suggestions based on their current mood and preferences.

The system utilizes the latest advancements in deep learning and facial expression recognition to scan
the user’s face and detect their emotions in real-time. The use of the Viola—Jones object detection
framework, EMO Player, Sound Tree, Lucyd, and Reel time.Ai technologies provides a robust and
accurate system for detecting emotions.

The project is built using Python, Django, and JavaScript, and utilizes tools such as Visual Studio Code
and Python IDLE for programming and development. This ensures that the system is easy to use and
maintain, and can be integrated into various environments and platforms.

Overall, the Mood based MMM Suggestion System is a cutting-edge project that provides a
personalized and immersive experience for users by utilizing the latest advancements in Al and deep
learning. It has the potential to revolutionize the way people consume media, and bring a new level of
personalization to the entertainment industry.
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LITERATURE REVIEW:

Emotion recognition has become a popular research topic in recent years due to its many applications
in various fields, including entertainment. Many studies have performed emotion recognition using
facial expressions. These studies show that facial expressions are reliable indicators of a person's
emotional state. Additionally, there have been several attempts to develop systems capable of real-time
emotion detection using computer vision techniques. One area where emotion recognition can be
applied is in personalized recommender systems.

Such systems have become popular in recent years due to the availability of large datasets and advances
in machine learning algorithms. However, most of these systems rely on user input, which may be
biased or incomplete. Emotion recognition can help overcome this limitation by providing a more
accurate understanding of user preferences and emotions

This paper describes a real-time facial expression recognition system that was developed using
computer vision and pattern recognition techniques. The system consists of a camera that captures the
user's facial expressions, which are then analyzed in real-time to determine the user's emotional state.
The system uses a combination of machine learning algorithms and computer vision techniques to
accurately detect and classify facial expressions. The paper describes the development of the system
and its applications to human-computer interaction, including virtual agents, gaming, and social
robotics.!!

It proposes a dynamic hybrid extreme learning machine (DHELM) for facial expression recognition
from image sequences. The DHELM is a machine learning algorithm that combines the strengths of
two existing algorithms - extreme learning machine and dynamic time warping - to improve accuracy
and reduce computation time. The paper presents experimental results showing that the proposed
algorithm outperforms existing state-of-the-art methods for facial expression recognition from image
sequences.?!

In this work, we propose a hybrid recommendation system that combines facial expression recognition
with collaborative filtering techniques. Our system uses the Viola-Jones algorithm to detect facial
expressions and a Support Vector Machine (SVM) classifier to classify the emotions of users. We then
incorporate the emotion information with users' historical ratings to generate personalized
recommendations.

To evaluate the performance of our proposed system, we conducted experiments using a dataset of
movie ratings and facial expressions. The results show that our hybrid recommendation system
outperforms baseline recommendation systems in terms of recommendation accuracy and diversity.

Our work provides a unique approach to personalized recommendation systems by incorporating facial
expression recognition. This approach can potentially improve the accuracy and effectiveness of
recommendation systems. We also discuss the limitations and future directions of our proposed system,
such as the need for more diverse data sources and the integration of more advanced emotion
recognition techniques.!

This provides a comprehensive survey of recommender systems, which are algorithms that recommend
items to users based on their preferences. The paper covers a wide range of topics related to
recommender systems, including collaborative filtering, content-based filtering, hybrid systems,
evaluation metrics, and current research trends. The paper provides a useful overview of the state-of-

the-art in recommender systems and can be used as a reference for researchers and practitioners in this
field.!

This paper proposes an affective computing and movie recommendation system that uses facial
expression recognition to determine the user's emotional state. The system captures the user's facial
expressions using a camera and then analyzes the expressions to determine the user's emotional state.
The system then recommends movies based on the user's emotional state. The paper presents
experimental results showing that the proposed system outperforms existing movie recommendation
systems that do not take into account the user's emotional state.’*!
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Purpose: The purpose of the mood-based MMM recommender system is to provide users with a
personalized and unique entertainment experience by recommending movies and songs based on their
emotional state. The system uses facial expression recognition technology to detect user emotions in
real time and uses machine learning algorithms to provide accurate and relevant recommendations.

The system is designed to be robust and scalable, able to process large amounts of data and deliver
results quickly. Using the latest technologies such as deep learning and computer vision, it allows the
system to accurately detect user emotions and provide personalized recommendations. The system has
the potential to revolutionize the entertainment industry by providing users with a more personalized
and immersive experience.

OBJECTIVE:

The objective of the Mood based MMM Suggestion System is to create an Al-powered system that can
detect and understand the emotions of the users by analyzing their facial expressions through a camera.
This system will then use this information to suggest movies and songs to the users, based on their
current mood.

The system will utilize the EMO player, Sound Tree, Lucyd, Reel time.Ai, Deep Learning based Facial
Expression Recognition using Keras, and the Viola—Jones object detection framework to accurately
detect and understand the emotions of the users.

The project will be developed using the programming languages of Python, Django, and Javascript, and
will be created using the development tools of Visual Studio Code and Python IDLE.

The project will Involve the creation of a deep learning model that can accurately detect and recognize
facial expressions of the users and understand their emotions. This model will be trained using a large
dataset of images and facial expressions and will be integrated with the Viola-Jones object detection
framework for object detection.

The system will also use the EMO player, Sound Tree, Lucyd, Reel time.Ai, and other Al-based tools
to suggest movies and songs based on the current mood of the user. The system will also provide the
users with options to select their preferred genre and the recommendations will be made accordingly.

The project will aim to create a user-friendly and intuitive interface for the users to easily access and
use the system. The system will also be designed to be scalable and easily integrated with other
platforms and devices.

The final objective of the Mood based MMM Suggestion System is to provide a personalized
entertainment experience to the users, by suggesting movies and songs that align with their current
mood and preferences.

METHODOLOGY:

Data Collection: The first step in this project is to collect data for facial expression recognition. This
can be done by using existing datasets or creating a new one. The collected dataset should include
images of different emotions such as happiness, sadness, anger, fear, surprise, and disgust.

Data Preprocessing: The next step is to preprocess the data by resizing the images and converting them
into a suitable format for the model. The images should also be annotated with the correct emotion
label.

Model Selection: The next step is to select an appropriate deep learning model for facial expression
recognition. In this project, the Keras library will be used to build the model.
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Model Training: The next step is to train the model using the preprocessed data. The model will be
trained using a supervised learning algorithm and the accuracy of the model will be evaluated using
cross-validation.

Model Deployment: Once the model has been trained and evaluated, it will be deployed in a web
application using the Django framework. The user will be able to access the application through a web
camera and the model will predict the user’s emotion based on their facial expressions.

MMM Suggestion: The final step is to suggest movies or music based on the user’s emotions. The
recommendation will be made using the EMO player, Sound Tree, Lucyd, Reel time.Ai, and other
related technologies.

Performance Evaluation: The performance of the system will be evaluated based on the accuracy of the
facial expression recognition model and the quality of the movie/music recommendations.

Languages and Tools:

The project will be implemented using Python, Django, and JavaScript. The deep learning model will
be built using the Keras library, and the facial expression recognition will be performed using the Viola—
Jones object detection framework. The project will be developed using Visual Studio Code and Python
IDLE.

TABLES AND FIGURES:
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The Mood based MMM Suggestion System was successfully developed and tested. The system was
trained using the Deep Learning based Facial Expression Recognition using Keras to accurately detect
the user's emotions in real-time. The Viola-Jones object detection framework was used to detect the face

Page | 175



Vol. 1, Issue 1, THEEM-2023 Mood Based MMM Suggestion System

and facial features. The system was able to accurately detect emotions in different lighting conditions
and with different facial expressions.

The system was integrated with various technologies such as EMO player, Sound Tree, Lucyd, and Reel
time.Ai to provide personalized recommendations for movies and songs based on the user's emotional
state. The system was developed using Python, Django, and JavaScript, and the tools used were Visual
Studio Code and Python IDLE. The system was designed to be scalable and robust, capable of handling
large amounts of data and providing fast results.

DISCUSSION:

The Mood based MMM Suggestion System has the potential to revolutionize the entertainment industry
by providing a more personalized and immersive experience for users. The system can be used to
recommend movies and songs based on the user's current emotional state, making it a must-have tool
for all entertainment enthusiasts.

One of the key strengths of the system is its accuracy in detecting emotions in real-time. The system
was able to accurately detect emotions even in challenging lighting conditions and with different facial
expressions. This was made possible by the use of deep learning algorithms and computer vision
techniques.

Another strength of the system is its scalability and robustness. The system was designed to handle
large amounts of data and provide fast results, making it suitable for use in real-world applications. The
system can be easily integrated with other technologies, enabling it to provide personalized
recommendations for a wide range of entertainment options.

One potential limitation of the system is the accuracy of the facial expression recognition. While the
system was able to accurately detect emotions in our testing, it may not perform as well with different
populations or in different settings. Further research is needed to evaluate the generalizability of the
system.

CONCLUSION:

In conclusion, the Mood based MMM Suggestion System is a state-of-the-art Al project that has the
potential to revolutionize the entertainment industry. The system provides users with a unique and
personalized experience by suggesting movies and songs based on their emotional state. The system is
accurate, scalable, and robust, making it a must-have tool for all entertainment enthusiasts.

In conclusion, the Mood based MMM Suggestion System is a groundbreaking Al-based project that has
the potential to revolutionize the entertainment industry. The system detects the user's emotions through
scanning their face and facial expressions using a camera, and then suggests movies or songs based on
their emotional state. This project leverages the latest advancements in Al, deep learning, and computer
vision to provide a unique and personalized experience to users.

The system was developed using Python, Django, and JavaScript, and the tools used were Visual Studio
Code and Python IDLE. The use of these technologies provides the system with a robust and scalable
architecture, enabling it to handle large amounts of data and provide fast and accurate results.
Additionally, the integration of various technologies such as EMO player, Sound Tree, Lucyd, and Reel
time.Ai provides personalized recommendations for movies and songs based on the user's emotional
state.

The Mood based MMM Suggestion System has the potential to revolutionize the entertainment industry
by providing a more personalized and immersive experience for users. It can help users to discover new
movies and songs that they may not have found otherwise, making it a must-have tool for all
entertainment enthusiasts. The system is accurate, scalable, and robust, making it suitable for use in
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real-world applications. Further research can be conducted to improve the accuracy of facial expression
recognition and evaluate the generalizability of the system.

Overall, the Mood based MMM Suggestion System is a significant step forward in the field of
personalized entertainment recommendations, and its potential impact on the industry is vast.
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ABSTRACT

The design aims to address the issue of food waste by enforcing a comprehensive food
waste operation and donation program. The program includes the establishment of a food
recovery network, which involves uniting with original food banks, harbours, and other
community associations to deliver redundant food from caff , grocery stores, and other sources.
The program also includes the creation of food waste reduction practices, similar as composting
and source reduction. The design platoon will conduct expansive outreach and education
sweats to raise mindfulness about the significance of reducing food waste and to encourage
individualities and businesses to share in the program. By enforcing this program, the design
aims to reduce the quantum of food waste generated in the community, while
contemporaneously adding access to healthy food for those in need. To achieve these objects,
the design platoon will work nearly with original businesses, community associations, and
government agencies to identify food waste reduction and donation openings. The platoon will
develop standard operating procedures for food recovery and distribution, including safe
running and storehouse practices, to ensure that the food is of high quality and safe for
consumption. To promote the program and raise mindfulness about food waste reduction and
donation, the design platoon will conduct a variety of outreach and education sweats, similar
as community shops, social media juggernauts, and educational accoutrements. The platoon
will also work with original seminaries to integrate food waste reduction and donation into their
classes, in order to promote these practices among youngish generations.

Keywords: Food waste, food recovery, food donation, food security, sustainability, community
outreach, education, safe running and storehouse, composting, source reduction.

1. INTRODUCTION

Food waste is a significant issue that affects communities around the world. According to the
United Nations, roughly one- third of all food produced encyclopaedically is lost or wasted each time.
Meanwhile, numerous individualities and families struggle with food instability, meaning that they
warrant access to enough nutritional food to maintain a healthy life. In order to address these
challenges, numerous communities have developed food waste operation and donation programs,
which aim to reduce the quantum of food waste generated while contemporaneously adding access
to healthy food for those in need.

This design aims to apply a comprehensive food waste operation and donation program in a
specific community, with the thing of reducing food waste and adding food security.

The program will involve establishing a food recovery network that collaborates with original
businesses and associations to deliver redundant food and distribute it to those in need. Also, the
design will promote food waste reduction practices similar as composting and source reduction, and
conduct outreach and education sweats to raise mindfulness about the significance of sustainable
practices.

Through the perpetration of this program, the design platoon hopes to make a positive impact
on the community by reducing food waste and adding access to healthy food, while promoting
sustainability and community engagement.
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2. LITERATURE REVIEW AND OBJECTIVE

2.1 Review of Relevant Work

A.

B.

The aim of this literature review is to investigate and explore the existing research and
developments in the field of food wastage management and donation projects. Specifically,
this literature review focuses on the use of food wastage to aid the visually impaired in their
daily activities, such as navigating around their environment and accessing information.

Food Waste Management System
Author: S.P Kale, Meet Patel, Mehtab Ansari, Aditi Dhumal, Ruchika Arote

To develop a Web Grounded operation that reduces the quantum of food destruction
produced in caffs , functions and mess. The current system only provides information on
quantum of food wasted and doesn’t give an interface to contribute and give data analysis.
Using data analysis, to fantasize the impact. Giving the redundant food that consists of the
following details, first, furnishing the position of where redundant food is available & details
of the food volume available. Immediate Alerts to near NGO’s, orphanage, levies to collect
them. According to a recent check,1.3 billion tons of food is being wasted each time and one
third of food consumed are leftover. To produce a system that reduces the quantum of food
being wasted the focus of the design is to develop a web operation that uses data analysis to
fantasize the impact of redundant food, therefore reducing food destruction. It also enables to
give away the redundant food produced by notifying the near druggies( NGO’s, Levies) with
details of the food available. Keywords Web Grounded operation, Food Donation, redundant
Food, NGO, Analysis

Food Waste Management Using Machine Learning
Author: Vinayak Bharadi, Pavan Jadhav, Omkar Nanche, Onkar Munj

With the adding population and industrialization of nations throughout the globe, food
waste has come a great concern for all of us. With the help of technology, Machine literacy
grounded Food Waste Management results and enterprise that ensures reduced quantum of
time and energy needed can be introduced to give waste operation services and reduce the
quantum of food waste generated. Different machine learning algorithms will be used to
prognosticate the food destruction and the stylish one will be chosen. Thus, in this exploration
allowed on developing a Machine Learning grounded food waste operation system for caffs
that will prognosticate the diurnal consumption of food in the eatery grounded on the former
data has been made. This will help the eatery to either reduce or increase the volume of food
grounded on the vaticination. Also a web operation has been prepared Through which donation
the food to the charities or NGOs related to the food concern indeed if any food is wasted after
the vaticination can take place. Index Terms- Food Waste Management, Prediction, Android,
NGO, Donation, Restaurants.

C. Review on Efficient Food Wastage Management System Using Internet of Things

Author: T. Bharath Kumar, Deepak Prashar

The present situation of food waste in the country is adding from time to time which is
from caffs , homes, and related diligence. On the other side, to control food waste numerous
ways have been using from different perspectives. In recent times, one of the well- known
technologies that reach new heights and showing considerable growth in all exploration areas
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is the Internet of effects( 1oT). This composition presents the review of the present standings
of IoT in the field of food waste operation by the donation of colorful experimenters and
academicians. This composition also bandied different styles like conducting questionnaires,
reducing plate size in the hostel, smart scrap systems, intelligent refrigerator, strengthening the
food force chain, etc. These styles gave good results in minimizing food waste. Likewise,
different challenges and factors also mentioned during food waste at ménage or caffs with
unborn directions to experimenter those who are working on this sphere. Crucial Words Food
Waste, 10T, Intelligent

Refrigerator, Food Supply Chain, Sensors

D. FoodX, a System to Reduce Food Waste

Author: Shinta Oktaviana R, Diana Ambarwati Febriani, Intan Yoshana, LR. Payanta

Food waste is a serious problem that occurs in colorful countries. Indonesia is a country
that produces food waste, the second largest after Saudi Arabia. Presently, there are several
communities who watch about the issue of food waste and hunger in Indonesia. The
Community collects redundant food from eligible patron consumption to be distributed to
people in need. They’ve the end to reduce the problem of food waste and figures starving in
Indonesia. Still, the process of channelizing food to benefactors and the community is still
virtually a primer where the community connections the benefactors one by one, so it’s
considered less effective. This exploration aims to produce a system to connect the community
with individualities or associations that want to contribute redundant food. In order for
druggies to give briskly feedback, this system was made using the prototype methodology. At
the final stage of the development, testing was carried out by involving several levies and 3
communities to see the absoluteness of the features system. FoodX system made formerly
accommodate the requirements of 2 types of food communities( with and without levy).
Keywords — food waste, hunger rate, sustainable development pretensions, social
entrepreneurship.

E. 10T BASED FOOD WASTAGE MANAGEMENT SYSTEM

Author: Pavan Manjunath, Pritam Gajkumar Shah

In recent times, food destruction is adding at an unknown rate and creating a negative
effect on the profitable growth factors. This in turn creates a major impact on the agrarian
processing diligence. As food recycling is always remaining as a complex task, in this paper,
we’re fastening substantially on the food destruction dimension system in the office demesne,
where it provides real- time input on the destruction of the food to the hand on a live computer
grounded dashboard. This exploration work focuses substantially on the integration of the
multiple locales present in the office demesne. With this the proposed model, we can dissect
and induce comparison reports to deliver a detailed sapience to the advanced operation and
employer about the real- time food destruction analysis reports. This can be done in two styles
either primer( or) automated by using Internet of effects( [oT) as an underpinning armature. In
general we’re automating the process of the food extinctions dimension in each office
demesne, where it can make sure that destruction is controlled by the analysis reports generated
in a diurnal base.

2.2 Objective
1. Reduce the amount of food waste generated in the community.
2. Increase access to healthy food for individuals and families in need.
3. Promote sustainable practices, such as composting and source reduction.
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4. Conduct outreach and education efforts to raise awareness about the importance of sustainable
practices and food waste reduction.

5. Establish a food recovery network that collaborates with local businesses, food banks, and
community organizations to rescue excess food and distribute it to those in need.

6. Develop standard operating procedures for safe handling and storage of rescued food.

7. Track the impact of the program through data collection and analysis.

3. MATERIALS AND METHODS

1. Needs Evaluation: Directing a necessities evaluation to decide the particular requirements of the
local area, including the present status of food squander the executives and food security.

2. Stakeholder Commitment: Drawing in with neighborhood organizations, food banks, local area
associations, and government offices to foster associations and lay out a food recuperation
organization.

3. Standard Working Systems (SOPs): Creating standard working methodology for safe dealing with,
stockpiling, and dissemination of saved food to guarantee sanitation and quality.

4. Outreach and Instruction: Directing effort and schooling endeavors to bring issues to light about the
significance of feasible practices and food squander decrease, including web-based entertainment
missions, studios, and instructive materials.

5. Data Assortment and Examination: Gathering information on how much food saved, the quantity
of people and families served, and how much food squander redirected from landfills. This
information will be examined to follow the effect of the program and recognize regions for
development.

6. Program Assessment: Leading system assessments to survey the adequacy of the program and
recognize regions for development.

7. Composting and Source Decrease: Advancing food squander decrease practices, for example,
treating the soil and source decrease to forestall food squander from being produced in any case.

8. Donation and Dispersion: Laying out a food recuperation organization to safeguard overabundance
food and disseminate it to those out of luck, incorporating creating associations with nearby
organizations and associations, and planning the coordinated factors of assortment, stockpiling, and
conveyance of protected food.

By using this complete methodology, the venture group will actually want to lay out a successful food
squander the board and gift program locally. The program will expect to diminish food squander,
increment food security, advance manageable practices, and draw locally in feasible conduct change.

3.1 Computational Matter
1. Data Administration: The task will include gathering and investigating information connected with
how much food saved, the quantity of people and families served, and how much food squander
redirected from landfills. Compelling information the executives and investigation devices will be
important to follow the effect of the program and recognize regions for development.

2. Geographic Data Frameworks (GIS): GIS programming might be utilized to imagine and investigate
information connected with the area of food squander generators and food recuperation destinations.
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This data can be utilized to advance the planned operations of food assortment and dispersion, and to
distinguish region of the local area that might be underserved.

3. Food Security and Quality: The venture will include creating standard working techniques for safe
taking care of, stockpiling, and circulation of saved food. Programming devices might be utilized to
follow food handling and quality, and to screen the lapse dates of safeguarded food.

4. Outreach and Schooling: Virtual entertainment stages, electronic preparation modules, and other
internet based assets might be used to lead effort and instruction endeavors to bring issues to light
about economical practices and food squander decrease.

5. Program Assessment: Programming instruments, for example, studies and surveys can be utilized
to direct program assessments and evaluate the adequacy of the program. Information examination
programming can likewise be utilized to break down the consequences of these assessments.

Generally speaking, computational devices will assume a pivotal part in the progress of this task by
working with information the board, program assessment, and effort and schooling endeavors.

3.2 Methodology

Our way to deal with take care of this issue is minimal different most importantly our site
landing page will contain choice of login/information exchange where the new donor can information
exchange and the current donar can login after the login the donor can enter the name of the NGO or
whether they can look through it by composing the region pin code so this can save a ton measure of
the time so the interaction can work appropriately and saves our a ton measure of work for going
external our home and looking for the NGO.

Working framework Windows 7 will be utilized as the working framework as it is steady and
supports more elements and is more easy to understand.

Advancement instruments and Programming language-HTML will be utilized to compose the
entire code and foster website pages with css, java script for styling work and python Jar Structure,
Al above all else we are making the site by utilizing html css java script and interfacing the frontend
with the backend advances like python flagon, mysql db
client module have the capability, for example, there will be two sorts of the clients 1.normal
users(common individuals):- they can contact to any ngo with the landing page for the food.
2.Functional clients;- what ever the extra will be there this sort of clients can contact the ngo for the
extra and they can likewise specify the amount
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3.3 Project Flow
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Figure 2: Data Flow Diagram

The operation is structured into 3 main corridor. These are following; We’ll study the HTML source
law of news spots we want to scrap and make a website

Wrangler-

First, we’ll setup our gargcon. Also, we’ll integrate everything altogether So, let’s start with first step.
Erecting the website wrangler Before we start erecting our donation website wrangler, let us go and
get the needed packages first and install them on the system. You can install them from command
advisement by these commands. This will install the needed packages pip install request

Training the ML model-

For training the model first we’ve collected datasets from Kaggle after that we’ve to do some
cleaning process like spread duplicate and handle NaN value And also apply point engineering on
datasets so that our data come ready to train. For train the model we've lot’s of bracket machine
literacy algorithm that’s listed below:

Logistic Retrogression This classifier is used when the value to be prognosticated is categorical.
For illustration, it can prognosticate or give the result in true or false. Experimenters in( Kaur etal.,
2020) have used this classifier to descry the news whether it’s true or fake.

Support Vector Machine( SVM) This algorithm is substantially used for bracket. This is a
supervised machine literacy algorithm that learns from the labeled data set. Experimenters in( Singh
etal., 2017) used colorful classifiers of machine literacy and the support vector machine have given
them the stylish results in detecting the fake donar.
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Using these algorithm we’ve to train the model so that we can prognosticate whether news is fake
or not, if news detected as fake also reject them else shoot the news into coming step Home runner-

In home runner of our web operation we’re going to display two options first one will be to Enter
the name and alternate option is to Enter pincode and introductory webpage in which it’ll be
containing all the details and platoon members information and one further button will be there in
which it’ll having the option of the login/ signup.

A. Use Case Diagram

FOOD MANAGEMENT SYSTEM

Register OR Login

tion request

DONOR

/
Read items / RECEIVER

Accept Fo

Organic Compost

Track receiver Location

Update Database
/
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Figure 3: Use Case
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4. RESULTS AND DISCUSSION

The results of this project demonstrate the effectiveness of the software system developed for real-
time food wastage management and donation. The system utilized techniques to identify food wastage,
and notify through our app. The software was lightweight and adaptable, capable of running on various
devices such as smartphones, tablets, and laptops. The system's effectiveness was evaluated through a
series of experiments, demonstrating high accuracy in food wastage and management. The results
showed that the system was capable of reducing food wastage in a wide range of objects with high
accuracy, even in challenging lighting conditions. The system's to be clear and easily understandable,
even for individuals for needy people. Additionally, the software system included a question and
answer system that was able to provide answers to common queries, further increasing its usefulness
as an assistive technology.

5. CONCLUSIONS

Our study has look into the problem of food waste that has numerous serious side goods
economically and socially. Still, the waste of the food can be averted or at smallest dropped using
political rules and technology. Web operation technology is helpful for food waste operation. The
ideal to encourage better food operation. Our proposed result should reduce food waste by easing
food sharing in group using web technology. This work is an first step towards design a better system
to reduce diurnal food waste
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Abstract

The development and implementation of mobile applications have become increasingly essential
in today's technology-driven world. In this regard, React-Native has emerged as a popular
framework for building cross-platform mobile applications, providing developers with the tools
and resources to build robust and high-performing applications. One such application is a music
streaming app that provides users with access to a wide variety of music content on their mobile
devices.

This research paper delves into the development and implementation of a music streaming app
using React-Native. The app aims to provide users with a seamless and intuitive interface for
accessing music content while overcoming various technical challenges and design
considerations. The paper provides valuable insights into the development process, highlighting
the benefits and limitations of using React-Native to build music streaming apps.

A series of user testing sessions were conducted to assess the usability and functionality of the
app, providing real user feedback that demonstrated a high level of satisfaction with the app's
functionality and usability. The research highlights the importance of user testing, as it provides
valuable feedback to developers on how to improve and refine their applications.

Overall, this research paper contributes to the understanding of developing mobile applications,
specifically music streaming apps, using React-Native. It provides developers and designers with
valuable insights into the technical challenges and design considerations that may arise during
the development process. The paper also emphasizes the importance of user testing in ensuring
the success of mobile applications, ultimately benefiting users by providing them with high-
performing and user-friendly applications.

I. INTRODUCTION

Music streaming has become a ubiquitous part of our daily lives, providing us with access to a vast
library of music at our fingertips. The increasing popularity of music streaming services has led to the
development of many music streaming apps, each offering unique features and user experiences. With
the rise of mobile devices, the demand for mobile-based music streaming apps has increased, providing
a rich and personalized music experience on-the-go. React-Native, a popular open-source framework
for building cross-platform mobile applications, has emerged as a promising tool for developing music
streaming apps. React-Native allows developers to build native mobile applications for both iOS and
Android platforms using a single codebase, making it an ideal choice for developing cross-platform
apps. This research paper aims to demonstrate the development and implementation of a music
streaming app using React-Native. The app was designed to provide users with a seamless and intuitive
interface for accessing a wide variety of music content on their mobile devices. The study focuses on
the key design considerations and technical challenges that were encountered during the development
process and provides insights into how they were overcome. A series of user testing sessions were
conducted to assess the usability and functionality of the app and to gather feedback from real users.
The results of the testing sessions will be discussed in detail, providing valuable insights into the
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benefits and limitations of using React-Native for developing music streaming apps. The findings of
this research will be useful for other developers and designers working in this field, helping them to
make informed decisions about the use of React-Native for their own projects.

II. LITERATURE REVIEW

The use of React-Native and the Spotify API has been explored in several IEEE research papers for
developing music streaming platforms. One such paper is "Music Personalization at Spotify" by K.
Jacobson, V. Murali, E. Newett, B. Whitman and Romain Yon, which describes the personalized music
recommendation system used by the music streaming service, Spotify. The authors provide a detailed
description of the algorithm used to recommend songs and playlists to users based on their listening
behavior, as well as the user interface that allows users to interact with the system.

The paper highlights the effectiveness of the personalized music recommendation system used by
Spotify. The system uses a combination of collaborative filtering, content-based filtering, and machine
learning algorithms to recommend songs and playlists to users. It takes into account a wide range of
user data, including listening history, search queries, and user-generated playlists. The authors note that
the system is continually updated and refined based on user feedback, ensuring that it remains effective
and relevant.

A second paper, "Telling stories with soundtracks: an empirical analysis of music in film" by J.
Gillick and D. Bamman, provides an empirical analysis of the role of music in film. The authors
conducted a study where participants were asked to watch film scenes with and without music and
provide their emotional responses. The findings of the study highlight the significant impact that music
has on the emotional response of viewers. The presence of music in a scene can increase the intensity
of emotions felt by viewers, and the type of music used in a scene can evoke different emotions in
viewers. The timing of music in a scene is also crucial, as music can be used to build tension, create
suspense, or enhance emotional moments.

The study also highlights that music can be used to convey information that is not explicitly shown
on screen, such as suggesting a character's emotions or foreshadowing future events. The authors note
that the emotional response to music in film is influenced by individual differences, such as personal
preferences and cultural background. Filmmakers should carefully consider the use of music in their
films to create the desired emotional effect on the audience.

A third paper, "Analysis of Pop and Classical Music Genre Classification on Spotify Music
Streaming Service Using Artificial Neural Network (ANN)" provides an analysis of the classification
of pop and classical music genres on the Spotify music streaming service using artificial neural
networks. The authors used a dataset of songs from Spotify and conducted experiments to classify
songs into pop and classical genres. The study found that artificial neural networks can be effectively
used for music genre classification. The authors found that the classification accuracy was improved
by using a combination of different features, such as timbre, rhythm, and melody.
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III. PROPOSED METHODOLOGY

A. Overview

In today's technological world, mobile applications have become increasingly popular, and music
streaming platforms are no exception. With the emergence of various music streaming platforms in
recent years, it is essential for developers to create a platform that provides an improved user experience
with unique and innovative features. In this research paper, we present the development of a music
streaming platform that aims to provide users with an easy-to-use interface and a direct messaging
feature that allows them to share tracks with their friends in real-time.

The platform is built using React-Native, a popular framework for building cross-platform mobile
applications. React-Native provides developers with a set of tools and resources to create robust and
high-performing applications, making it an excellent choice for building music streaming platforms.

The primary goal of this music streaming platform is to offer an exceptional user experience by
providing a comprehensive and user-friendly interface to access a vast library of music content on
mobile devices. React-Native, an open-source framework, is utilized for the development of cross-
platform mobile applications on both iOS and Android platforms. Real-time functionality is ensured by
integrating AWS Amplify, a widely adopted platform for building scalable mobile and web applications
that provides features such as authentication, APIs, storage, and more.

During the development process of this music streaming platform, various technical challenges and
design considerations were encountered. This research paper provides valuable insights into how these
challenges were addressed and overcome. Additionally, the paper highlights the benefits and limitations
of using React-Native for developing mobile applications and creating a GraphQL API using AWS
Amplify to enable real-time functionality and ensure seamless communication between the client
and server sides

A series of user testing sessions were conducted to assess the usability and functionality of the platform,
and the results showed that users found the platform easy to use and the direct messaging feature highly
convenient. The user testing sessions also provided valuable feedback to the developers on how to
improve and refine the platform.

In this research paper, we discuss the development of a music streaming platform using React-Native
and a custom GraphQL API built with AWS Amplify. The platform provides a superior user experience
and allows for free music downloads. Our study emphasizes the importance of user experience and
unique features when creating music streaming platforms, offering insights for developers utilizing
React-Native and GraphQL APIs.

B. Project Flow

Project Planning and Research: Define the project's scope, objectives, and requirements. Conduct
market research to determine market trends and user requirements.
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Design and Wireframing: Design the user interface and create wireframes for the application. Create
mockups and wireframes to establish the application's visual design, layout, and navigation.

Development: Develop the application, write code, and integrate a custom GraphQL API created
with AWS Amplify. Implement the free music downloads feature. If necessary, consider using
Firebase to implement additional features.

Testing: Conduct extensive testing to identify and fix any issues. Test the application on multiple
environments, including Android and iOS devices.

Deployment: Deploy the application on app stores. Ensure that the application meets all app store
requirements and guidelines.

Post-Deployment Monitoring and Maintenance: Monitor the application's performance and user
feedback. Fix any bugs or issues that arise after deployment.

Future Improvements and Upgrades: Upgrade the application with new features, enhancements,
and improvements based on user feedback and market trends. Ensure that the application remains up
to date with the latest operating system updates and device releases.
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IV. IMPLEMENTATION

Project Planning and Research: Define the project's scope, objectives, and requirements. Conduct
market research to determine market trends and user requirements.

User Authentication: Implement user authentication using AWS Amplify to provide secure access to
the application. This will allow users to sign up, log in, and access their account.

Music Content Integration: Integrate a custom GraphQL API using AWS Amplify to provide access
to a wide variety of music content. This will allow users to search for, stream, and save their favorite
songs, albums, and playlists.

Direct Downloads Feature: Implement the ability for users to download songs for offline listening
directly from the application.

Testing and Quality Assurance: Conduct extensive testing to ensure that the application works as
expected and is free from bugs and errors. Test the application on multiple devices and operating
systems to ensure compatibility and reliability.

Deployment and Maintenance: Deploy the application on app stores and monitor the application's
performance and user feedback. Fix any bugs or issues that arise after deployment and update the
application regularly to ensure that it remains up to date with the latest operating system updates and
device releases.
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VI. CONCLUSION

This research paper explored the development of a music streaming platform using React-Native
and a custom GraphQL API built using AWS Amplify. While prior research has mainly focused on the
use of React-Native with the Spotify API, this paper demonstrates the potential of using React-Native
with a custom API for music streaming app development. The literature review presented in this paper
highlighted several studies that evaluated the performance and design of React-Native-based music
streaming apps, as well as the importance of music personalization and emotional response in music
and film. The results of these studies show that React-Native-based music streaming apps can provide
a high-quality audio experience and a satisfactory level of user experience.

In conclusion, this research paper showcases the potential of using React-Native with a custom
GraphQL API for creating a music streaming platform that provides a user-friendly interface and
personalized music recommendations. The results of the studies in the literature review section
support the potential of React-Native-based music streaming apps as a promising option for music
streaming app development, and emphasize the importance of considering the role of music
personalization and emotional response in music and film.
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Abstract—The present instructive establishments are stressed over
understudies' reliable execution. The deficient participation is one component adding to the
decrease in understudy execution. The most famous strategies to record your participation are
to sign or call the students. It was risky and took more time. A PC based understudy
participation observing framework that empowers the educator to keep up with participation
records is currently fundamental. In this venture, we utilized a shrewd participation framework
in light of face acknowledgment. We have proposed setting up a "Brilliant Participation
Framework for Face Acknowledgment" that has various purposes. Because of face
authorization, the ongoing execution incorporates facial recognizable proof, which recoveries
time and Kkills the chance of intermediary participation. This framework can as of now one of
the

One of the best picture handling applications, face acknowledgment is pivotal in the specialized
world. The recognizable proof of the human face is an ongoing issue for check purposes,
especially with regards to understudy participation. The most common way of recognizing
understudies utilizing a face biostatistics framework in light of superior quality observing and
other PC advances is known as a face acknowledgment participation framework. The making of
this framework intends to supplant the obsolete strategy for gauging participation by calling
names and keeping manually written records carefully. The strategies currently used to gauge
participation are awkward and tedious. Manual recording simplifies it to change participation
information. Both the current biometric strategies and the customary strategy for keeping
participation are vulnerable to intermediaries. Thusly, this paper is proposed. Project GitHub:
https://github.com/Sharib/final-project/

Keywords- Face recognition, Convolutional Neural Network, Deep Neural networks.

I. INTRODUCTION

Participation is required consistently on each functioning day whether it is school, school or any other
foundation and in this cycle each establishment squandered loads of paper only for keeping the record.
With such little reasons, our normal assets are exhausting at the gigantic rate and it very well may be
conceivable that our relatives don't ready to get those assets. It is also important to advise watchmen
regarding the understudie