See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/320596482

Waste management using Internet of Things (IoT)
Conference Paper · August 2017
DOI: 10.1109/IEMECON.2017.8079623

CITATIONS

READS

14

4,197

2 authors:
Himadri Nath Saha

Supratim Auddy

Institute of Engineering & Management

Institute of Engineering & Management

103 PUBLICATIONS 592 CITATIONS

10 PUBLICATIONS 78 CITATIONS

SEE PROFILE

Some of the authors of this publication are also working on these related projects:

Internet of Things View project

Internet of Things project View project

All content following this page was uploaded by Supratim Auddy on 18 March 2018.
The user has requested enhancement of the downloaded file.

SEE PROFILE

Waste Management using Internet of Things (IoT)
Himadri Nath Saha1, Supratim Auddy1, Subrata Pal1, Shubham Kumar1, Shivesh Pandey1, Rakhee Singh1, Amrendra
Kumar Singh1, Swarnadeep Banerjee1, Debmalya Ghosh1, Sanhita Saha2
1

Deptt. Of Computer Science & Engineering
2

1

Deptt. Of Information Technology

Institute of Engineering & Management, Kolkata
2

Netaji Subhas Engineering College, Kolkata

Abstract—Waste management is that the tactic of
treating solid wastes and offers reasonably solutions for
usage things that don’t belong to trash. It’s regarding but
trash bin be used as a valuable resource. Waste
management disposes of the merchandise and substances
that we simply have use throughout a secure and
economical manner.Researchers are finding out waste
management for over a century, and for over forty years
waste utilization analysis. There are eight major ways of
waste management strategies, every of them divided into
various classes. Those are- reduction and employ, animal
feeding, recycling, composting, fermentation, landfills,
burning and land application. We will begin exploitation
several techniques right reception, like reduction and
employ, that works to cut back the number of disposable
material used. Fortunately, IoT has the answer to assist the
utilization method at each stage of the waste management.
Keywords—Internet of Things; sensors; Open IoT; Waste
Management; Recycling; Municipal
I.

INTRODUCTION

India is home to 1.21 billion people (based on 2011 Census)
and the population has increased by almost 181.5 million (mn)
since the last decade. The population growth in India has been
high and it grew by 22% during 1991–2001 and 18% in the
last decade. The beaming economy of the Indian sub-continent
has also resulted in a rapid change in the demographics of the
country from a rural to an urban society with a fast pace of
urbanization, due to which an estimated 600 mn1 Indians will
start living in urban areas by 2031. Urbanization brings in a
multifaceted challenge related to urban environment
management due to population growth, growing economic
activities, industrialization, changing lifestyles, as well as
introduction of new technologies bringing in a completely
different set of challenges to be faced (e.g. E-waste
management). Urban waste management is one such burning
issue that has emerged out of the aforementioned factors and
has led cities and towns to crumble below piles of garbage left
within the open (to rot) as we have a tendency to fail to
manage our waste due to a mismatch within the demand and

availableness of services to modify an equivalent. Currently,
we are not only limited to managing waste due our day-to-day
activities (typical municipal waste), but are also forced to
manage waste from the various industries located in the
peripheral areas of our urban settlements. Our waste is both
hazardous and non-hazardous, some of it is bio medical, while
the remaining is from recent advances in the electronic and ITrelated sectors. Poorly managed waste has direct implications
to urban environment, leading to air, water, and soil pollution,
and long-term health impacts and hence indirect implications
to our economy and growth prospects. Hence, relooking into
the present systems of waste management in the country is the
need of the hour. The following sections provide an
understanding of the various kinds of waste, and the required
focus to improve our systems to enable the sustainability of
the waste management sector with participation from both the
government and private agencies.
Rest of the paper is organized as follows, Section II describes
Related Works, Section III Various method of waste disposal,
Section IV describes IoT base smart Solution and Section V
describes the conclusion.
II.

RELATED WORKS

In the present world, we see the dustbins are placed on the
roadside and dustbin is overflowing. This overflow of dustbin
is due to the increase in the population and the wastage from
hotels, industries etc. This overflow of dustbin will make our
environment ugly and cause many disease to the public. To
avoid this situation we planned to design “Waste Management
System Using IOT System”. This is implemented to place in
the smart cities. In this proposed system, multiple dustbins
from the different areas throughout the cities are connected
using IOT technology. In this the dustbin is made with cheap
embedded devices and it will sense the level of dustbin, then it
is sent to the municipality officer. Then he will send the
information to the truck driver to collect the waste. Ultrasonic
sensor will sense the level of dust in dustbin. It will also
indicate the presence of any toxic gases in the bin by alarm
sound.
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Municipal solid waste management (MSWM) is one in every
of the foremost environmental issues of Indian cities.
Improper management of municipal solid waste (MSW)
causes hazards to inhabitants. Numerous studies reveal that
concerning ninetieth of MSW is disposed of unscientifically in
open dumps and landfills, making issues to public health and
also the surroundings. Within the gift study, a trial has been
created to produce a comprehensive review of the
characteristics, generation, assortment and transportation,
disposal and treatment technologies of MSW practiced in
Republic of India. The study concerning MSWM for Indian
cities has been meted out to judge the present standing and
determine the foremost issues. Numerous adopted treatment
technologies for MSW square measure critically reviewed, at
the side of their blessings and limitations. The study is ended
with a number of fruitful suggestions, which can be helpful to
encourage the competent authorities/researchers to figure
towards additional improvement of the current system.[1]
The purpose of this paper is to review the kinds of models that
square measure presently being employed within the space of
municipal waste management and to focus on some major
shortcomings of those models. Most of the municipal waste
models known within the literature square measure call
support models and for the needs of this analysis, square
measure divided into 3 categories—those supported value
profit analysis, those supported life cycle assessment and
people supported multicriteria deciding. Shortcomings of
current waste management models embody that they're
involved with refinements of the analysis steps (e.g. Stage four
of AHP or the advance of weight allocations in ELECTRE)
instead of addressing the choice creating method itself.
Additionally, whereas several models recognise that for a
waste management model to be property, it should think about
environmental, economic and social aspects, no model
examined thought-about all 3 aspects along within the
application of the model.[2]
Owing to a paradigm shift toward Internet of Things (IoT),
researches into IoT services are conducted in a very big
selection of fields. As a significant application field of iot,
waste management has become one such issue. The absence of
economical waste management has caused serious
environmental issues and price problems. Therefore, during
this paper, Associate in Nursing iot-based good garbage
system (SGS) is planned to scale back the number of scraps.
In an SGS, battery-based good garbage bins (sgbs) exchange
info with one another victimization wireless mesh networks,
and a router and server collect and analyze the knowledge for
service provisioning. What is more, the SGS includes
numerous IoT techniques considering user convenience and
will increase the battery period of time through 2 sorts of
energy-efficient operations of the sgbs: complete operation
and cooperation-based operation. The planned SGS had been
operated as a trial in Gangnam district, Seoul, Republic of
Choson, for a annual amount. The experiment showed that the
typical quantity of scraps may well be reduced by thirty
third.[3]

Processing and recovery could be a key useful component in
municipal solid waste management system (MSWMS). Reuse,
recycle and recovery of valuable elements of waste stream
square measure given a lot of attention in MSWMS in each
developed and developing countries. The most concern of
municipalities is that the sound management of reusable
materials. Supply separation as a best apply for management
of trash and reusable materials is thought to each
municipalities. Since 1980 several technologies square
measure utilized in utilization trade. Several municipalities
square measure learning the importance of latest technologies
in utilization industries, like oftenness identification (RFID).
This technology has been used wide by several organizations
in some industrial countries. Oftenness identification could be
a tagging system for automatic identification of reusable
elements of municipal solid waste stream. This paper reveals
some applications of RFID technology in Product selfmanagement, with emphasize on municipal solid waste
management furthermore as environmental implications of
RFID. Broad usage of RFID tags on client product bears risks
of dissipating each unhealthful and valuable substances, and
will disrupt the established utilization processes. This causes a
possible mid-or-long term risks with regard to resource
management and pollution management. However, these risks
may well be avoided or slaked applying preventive principle
within the early stage of development of RFID technology.[4]
Intelligent Transportation Systems (ITS) change new services
inside good Cities. Economical Waste assortment is taken into
account a basic service for good Cities. Internet of Things
(IoT) may be applied each in ITS and good cities forming a
sophisticated platform for novel applications. Police work
systems may be used as Associate in Nursing helpful
technology for prime Quality of Service (qos) in waste
assortment. Specifically, IoT components: (i) rfids, (ii)
sensors, (iii) cameras, and (iv) actuators square measure
incorporated into ITS and police work systems for economical
waste assortment. During this paper we have a tendency to
propose a sophisticated call web (DSS) for economical waste
assortment in good Cities. The system incorporates a model
for knowledge sharing between truck drivers on real time so as
to perform waste assortment and dynamic route optimization.
The system handles the case of ineffective waste assortment in
inaccessible areas inside the good town. Police work cameras
square measure incorporated for capturing the problematic
areas and supply proof to the authorities. The waste
assortment system aims to produce top quality of service to
the voters of a wise town.[5]
Recent technological advances have junction rectifier to a rise
within the carbon footprint. Energy potency within the Internet
of Things (IoT) has been attracting plenty of attention from
researchers and designers over the last number of years,
paving the manner for Associate in Nursing rising space
referred to as inexperienced iot. There square measure
numerous aspects (such as key enablers, communications,
services, and applications) of iot, wherever economical
utilization of energy is required to change a inexperienced IoT
surroundings. We have a tendency to explore and discuss
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however the assorted sanctionative technologies (such because
the web, good objects, sensors, etc.) May be expeditiously
deployed to attain a inexperienced iot. What is more, we have
a tendency to conjointly review numerous IoT applications,
comes and standardization efforts that square measure
presently below manner. Finally, we have a tendency to
determine a number of the rising challenges that require to be
addressed within the future to change a inexperienced iot.[6]
The IOT may be a new trend technology which has
completely different wireless property like Wi-Fi, GSM,
zigbee, Bluetooth. IOT, internet of things that primarily
defines connecting things over wireless property things are
any physical amount in day to day life which can got to be
monitor. These amount is also temperature, level, weight,
pressure that impact on act these items are monitor
management over wireless media. Whereas mistreatment such
system major target capability and system ought to build user
friendly. Standard wireless media is zigbee to induce
additional capability and physical amount that monitor is
level. To reinforce the good town setting of such IOT based
mostly system it's essential to produce good resolution to
become smarter. This paper is giving doable resolution to
create a town clean, hygiene, healthy in good method.[7]
In the gift world, we have a tendency to see the trash bins are
placed on the wayside and dustbin is overflowing. This
overflow of trash bin is thanks to the rise within the population
and therefore the wastage from hotels, industries etc. This
overflow of trash bin can build our surroundings ugly and
cause several sickness to the general public. To avoid this
example we have a tendency to planned to style “Waste
Management System mistreatment IOT System”. This is often
enforced to put within the good cities. During this planned
system, multiple dustbins from the various areas throughout
the cities are connected mistreatment IOT technology.
Duringthis, the trash bin is supplied with low value embedded
devices and it'll sense the amount of trash bin, then it's sent to
the municipality officer. Then he can send the data to the
trucker to gather the waste. Supersonic sensing element can
sense the amount of dirt in trash bin. It’ll conjointly indicate
the presence of any poisonous gases within the bin by alarm
sound.[8]
III.

VARIOUS METHODS OF WASTE DISPOSAL

Although there are several strategies on the market to dispose
the waste. Let’s take a glance at a number of the foremost
usually used strategies that you simply ought to realize waste
management.
I. Landfills
Throwing daily waste/garbage within the landfills is that the
most popularly used technique of waste disposal used
nowadays. This method of waste disposal focuses attention on
burial the waste within the land. Landfills area unit usually
found in developing countries. There’s a method used that
eliminates the odors and dangers of waste before it's placed
into the bottom. Whereas it's true this is often the foremost

standard variety of waste disposal, it's definitely off from the
sole procedure associated one that will conjointly bring with it
an assortment of house.
This technique is changing into less recently though, because
of the shortage of house on the market and also the robust
presence of paraffin and alternative lowland gases, each of
which might cause various contamination issues. Landfills
make to air and pollution that severely affects the
surroundings and might prove fatal to the lives of humans and
animals. Several area units are reconsidering the employment
of landfills.
Ii. Incineration/Combustion
Incineration or combustion could be a kind disposal technique
within which municipal thuslid wastes area unit burned at high
temperatures so on convert them into residue and gaseous
product. The largest advantage of this sort of technique is that
it will cut back the quantity of solid waste to twenty to thirty
p.c of the initial volume, decreases the house they take up and
cut back the strain on landfills.
This method is additionally referred to as thermal treatment
wherever solid waste materials area unit reborn by
Incinerators into heat, gas, steam and ash. Burning are some
things that's terribly in countries wherever lowland house is
not any longer on the market, which incorporates Japan.
Iii. Recovery and utilisation
Resource recovery is that the method of taking helpful
discarded things for a particular next use. These discarded
things area unit then processed to extract or recover materials
and resources or convert them to energy within the variety of
useable heat, electricity or fuel.
Recycling is that the method of changing waste product into
new product to forestall energy usage and consumption of
recent raw materials. Utilisation is that the third element of cut
back, apply and Recycle waste hierarchy. The thought behind
utilisation is to scale back energy usage, cut back volume of
landfills, cut back air and pollution, cut back greenhouse
emission emissions and preserve natural resources for future
use.
Iv. Plasma chemical change
Plasma chemical change is another variety of waste
management. Plasma could be a primarily associate
electrically charged or a extremely ionizing gas. Lighting is
one form of plasma that produces temperatures that exceed
twelve,600 °F . With this technique of waste disposal, a vessel
uses characteristic plasma torches operative at +10,000 °F that
is making a chemical change zone until three,000 °F for the
conversion of solid or liquid wastes into a syngas.
During the treatment solid waste by plasma chemical change,
the waste’s molecular bonds area unit de-escalated as results
of the intense heat within the vessels and also the elemental
elements. Because of this method, destruction of waste and
dangerous materials is found. This way of waste disposal
provides renewable energy associated an assortment of
alternative fantastic edges.
V. Composting
Composting could be a simple and natural bio-degradation
method that takes organic wastes i.e. Remains of plants and
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garden and room waste and turns into nutrient made food for
your plants. Composting, ordinarily used for organic farming,
happens by permitting organic materials to sit down in one
place for months till microbes decompose it. Composting is
one in all the simplest technique of waste disposal because it
will flip unsafe organic product into safe compost. On the
opposite aspect, it's slow method and takes heap of house.
Vi. Waste to Energy (Recover Energy)
Waste to energy(wte) method involves changing of nonrecyclable waste things into useable heat, electricity, or fuel
through a range of processes. This sort of supply of energy
could be a renewable energy supply as non-recyclable waste
are often used over and once again to form energy. It may
facilitate to scale back carbon emissions by compensatory the
requirement for energy from fossil sources. Waste-to-Energy,
conjointly widely known by its signifier wte is that the
generation of energy within the variety of heat or electricity
from waste.
Vii. Avoidance/Waste decrease
The most easier technique of waste management is to scale
back creation of waste materials thereby reducing the quantity
of waste progressing to landfills. Waste reduction are often
done through utilization previous materials like jar, bags,
repairing broken things rather than shopping for new one,
avoiding use of disposable product like plastic luggage,
reusing used things, and shopping for things that uses less
coming up with.
Recycling and composting area unit a handful of the simplest
strategies of waste management. Composting is thus far solely
attainable on a tiny low scale, either by personal people or in
areas wherever waste are often mixed with farming soil or
used for landscaping functions. Utilization is wide used round
the world, with plastic, paper and metal leading the list of the
foremost utile things. Most material recycled is reused for its
original purpose.
IV.

IOT BASE SMART SOLLUTION

Waste collection today is inefficiently performed using static
routes and schedules. Some bins are overflowing with waste
causing unnecessary clean-up costs. This type of inefficiency
wastes both time and money and is harmful for the
environment but what if there is a better way. Integrated
hardware and software solution optimizes waste collection,
saving time, money and the environment.

Fig 1- Smart Waste Management
The smart bin is a solar powered waste compacting bin. It’s
sensor monitor how much waste has been accumulated and
automatically compacts the waste so that it can holds up to 10
times of the normal bins. It also wirelessly transmits fill level
information to cloud server. The smart bin can be used with
wheelie bins act as a Wi-Fi hotspot and the clean cap is a pin
fill level sensor powered by either battery or solar energy. It
can be used with all types of containers such as wheelie bins,
large waste containers and even underground bins. It sense
how much waste is inside the container and wirelessly
transmits fill level information to cloud server.
Users can log on to the server networks to access data
analytics and to monitor the fill levels of the smart bins in real
time. The server networks even notifies users when collections
are required and generates optimized routes for each
collection. So instead of blindly collecting waste using static
routes and schedules users can play in smart waste collection
routes and schedules based on where collection is actually
needed. This smart solution helps users to need less trucks,
less fuel and less time for their collections reducing
operational cost by up to 80%.
It’s the smart solution designed to save money and to keep
streets cleaner.
V.

CONCLUSION

There sure waste varieties that are thought-about as unsafe and
can't be disposed of while not special handling which can stop
contamination from occurring. Medicine waste is one example
of such. This can be found in health care facilities and similar
establishments. The special waste disposal system for this unit
in situ to lose this kind of waste.as you'll see there are many
vital things that you just ought to realize waste management
and disposal so as to make sure that you just are safe, still as
that you just arekeeping the surroundings safe. It's your
decisions on however you may lose waste, but it's invariably
in your best interest to require a glance in any respect of the
choices that you just have accessible before creating the
selection.
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