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Abstract— :In the present day scenario, many times we see that the garbage bins or Dust bin are placed at public places in the
cities are overflowing due to increase in the waste every day. It creates unhygienic condition for the people and creates bad
smell around the surroundings this leads in spreading some deadly diseases & human illness, to avoid such a situation we are
planning to design “loT Based Waste Management for Smart Cities”. In this proposed System there are multiple dustbins
located throughout the city or the Campus,these dustbins are provided with low cost embedded device which helps in tracking
the level of the garbage bins and an unique ID will be provided for every dustbin in the city so that it is easy to identify which
garbage bin is full. When the level reaches the threshold limit, the device will transmit the level along with the unique ID
provided. These details can be accessed by the concern authorities from their place with the help of Internet and an immediate

action can be made to clean the dustbins.
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l. INTRODUCTION

Things(Embedded devices) that are connected to Internet and
sometimes these devices can be controlled from the internet
is commonly called as Internet of Things. In our system, the
Smart dust bins are connected to the internet to get the real
time information of the smart dustbins.In the recent years,
there was a rapid growth in population which leads to more
waste disposal. So a proper waste management system is
necessary to avoid spreading some deadly diseases.
Managing the smart bins by monitoring the status of it and
accordingly taking the decision. There are multiple dustbins
are located throughout the city or the Campus (Educational
Institutions, Companies, Hospitals etc.).These dustbins are
interfaced with micro controller based system with IR
Sensors and RF modules. Where the IR sensor detects the
level of the dust in dustbin and sends the signals to micro
controller the same signal are encoded and send through RF
Transmitter and it is received and decoded by RF receiver at
the Central System(Intel Galileo) and an Internet connection
is enabled through a LAN cable from the modem. The data
has been received,analyzed and processed in the cloud,
which displays the status of the Garbage in the dustbin on the
GUI on the web browser [5].
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Il.  RELATED WORK

In [1], the ZigBee, GSM (Global System for Mobile
Communication) and ARM?7 is used to form the Integrated
system to monitor the waste bins remotely. The sensors are
placed in the common garbage bins placed at the public
places. When the garbage reaches the level of the sensor,
then that indication will be given to ARM 7 Controller. The
controller will give indication to the driver of garbage
collection truck as to which garbage bin is completely filled
and needs urgent attention. ARM 7 will give indication by
sending SMS using GSM technology. In [2], they came to a
point It is important to understand the societal concerns over
the increased rate of resource consumption and waste
production and therefore the policy makers have encouraged
recycling and reuse strategies to reduce the demand for raw
materials and to decrease the quantity of waste going to
landfill. In [3],it is being proposed in this paper that
introduction of an integrated system combined with an
integrated system of Radio Frequency ldentification, Global
Position System, General Packet Radio Service , Geographic
Information System and web camera will solve the problem
of solid waste They also analyzed the actual performance of
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the system.In [4],this paper objective of the study was to
determine the characterization of the waste and the current
system of management activities. The paper highlights an
overview of the current municipal solid waste management
(MSWM) system of global Municipality and it concludes
with a few suggestions, which may be beneficial to the
authorities to work towards further improvement of the
current management systems.

In [5], the proposed system describes that the level of
garbage in the dustbins is detected with the help of Sensor
systems, and communicated to the authorized control room
through GSM system. Micro-controller is used to interface
the sensor system with GSM system. A GUI is also
developed to monitor the desired information related to the
garbage for different selected locations. This will help to
manage the garbage collection efficiently In [6], it describes
the application of our model of “Smart Bin” in managing the
waste collection system of an entire city. The network of
sensors enabled smart bins connected through the cellular
network generates a large amount of data, which is further
analyzed and visualized at real time to gain insights about the
status of waste around the city. This paper also aims at
encouraging further research in the topic of waste
management.

I1l. METHODOLOGY

During the implementation of our project we have utilized
certain software. The source code for the ARM micro-
controller was written in programming language C. The IDE
used was KeilpVision.The pVision IDE from Keil combines
project management, make facilities, source code editing,
program debugging, and complete simulation in one
powerful environment. The pVision development platform is
easy-to-use and helps you quickly create embedded programs
that work. The pVision editor and debugger are integrated in
a single application that provides a seamless embedded
project development environment. ii. Arduino IDE The
Arduino Software (IDE) is an open source software and it
makes easy to the code and upload it to the board. I t runs on
the different plant from Windows, MAC OS, Linux. The
environment is written in Java and before running the IDE
Java software to be installed on the machine this software

can be used with any Arduino board.
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Figure 3. Flowchart

Fig 3, shows the flow chart of the transmitter and the receiver
section of the smart dustbin. Here in the transmitter section
the sensors is deployed in the dustbin used to sense the level
of the dust inside the dustbin and transmitting the signals to
the micro-controller where the micro-controller check the
status of dustbin and sends the signal to the central system
through RF. Whereas in the receiver sections receives the
values sent by the sender through RF receiver to the central
system and check the all dustbin status and display on the
browser.
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3.1 Block Diagram of the proposed System

The Block diagram shows the different component
used in the Smart Dust bin System.IR Sensor, 8051 micro-
controller, Power Supply, RF Transmitter, RF Receiver, Intel
Galileo micro-controller and the web browser.The project
module is divided into two parts Transmitter section and
receiver section. Here in the transmitter section we are using
8051 micro-controller, RF Transmitter and sensors these are
attached to the dustbin. Where sensor are used to detect the
level in the dustbin whether the dustbin is full or empty. The
sensor senses the content of the dustbin and sends the signals
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or the data to the 8051 micro-controller, Power Supply +9V
Battery power supply is given to the 8051 micro-controller to
drive the system and the 8051 micro-controller reads the data
from the sensor and process the data received from sensor,
and the same data wireless transmitted to the Central system
(Intel Galileo micro-controller) using RF Transmitted. RF
Transmitter is to transmit the signal form 8051 micro-
controller to the Intel Galileo micro-controller. The other
section is receiver section in which RF Receiver, Intel
Galileo, and Web Browser is used. Here RF Receiver is used
to receive the data sent by RF transmitter to the Intel Galileo
micro-controller. The Intel Galileo Gen2 micro-controller is
used to receive the data sent by the multiple transmitters and
process the data and the same data transmitted to the Client
i.e., Web Browser.

IV. RESULT AND DISCUSSION
The following are the results which obtained from this work,

=  Waste Level detection inside the dusthin

=  Transmit the information wireless to concerned

= The data can be accessed anytime and from anywhere
= The real-time data transmission and access

= Avoids the overflows of Dustbins

This 10T based waste management is very useful for smart
cities in different aspects. We have seen that, in cities there
are different dustbins located in the different area’s and
dustbins get over flown many times and the concerned
people do not get information about this. Our system is
designed to solve this issue and will provide complete details
of the dustbin located in the different area’s throughout the
city. The concerned authority can access the information
from anywhere and anytime to get the details. Accordingly
they can take the decision on this immediately.

V. CONCLUSION

We have implemented real time waste management system
by using smart dustbins to check the fill level of smart
dustbins whether the dustbin are full or not.In this system the
information of all smart dustbins can be accessed from
anywhere and anytime by the concern person and he/she can
take a decision accordingly. By implementing this proposed
system the cost reduction, resource optimization, effective
usage of smart dustbins can be done.This system indirectly
reducing traffic in the city. In major cities the garbage
collection vehicle visit the area’s everyday twice or thrice
depends on the population of the particular area and
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sometimes these dustbins may not be full. Our System will
inform the status of each and every dust bin in real time so
that the concerned authority can send the garbage collection
vehicle only when the dustbin is full. The scope for the
future work is this system can be implemented with time
stamp in which real-time clock shown to the concern person
at what time dust bin is full and at what time the waste is
collected from the smart dustbins

REFERENCES

[1] Kanchan Mahajan, “Waste Bin Monitoring System Using Integrated
Technologies”, International Journal of Innovative Research in
Science,Engineering and Technology, Issue 3 ,Issue 7, July 2014.

[2] M. Al-Maaded, N. K. Madi, Ramazan Kahraman, A. Hodzic, N. G.
Ozerkan , An Overview of Solid Waste Management and Plastic
Recycling in Qatar, Springer Journal of Polymers and the
Environment, March 2012, Volume 20, Issue 1, pp 186-194.

[3] Islam, M.S. Arebey, M. ; Hannan, M.A. ; Basri, H,”Overview for
solid waste bin monitoring and collection system” Innovation
Management and Technology Research (ICIMTR), 2012
International Conference , Malacca, 258 — 262

[4] Raghumani Singh, C. Dey, M. Solid waste management of global
Municipality, Manipur- a case study Green Technology and
Environmental Conservation (GTEC 2011), 2011 International
Conference Chennai 21 — 24

[5] Vikrant Bhor, “Smart Garbage management System International
Journal of Engineering Research & Technology (IJERT),Vol. Issue
03, March-20152000.

[6] Narayan  Sharma,, “Smart Bin Implemented for Smart
City”,International Journal of Scientific & Engineering Research,
Volume 6, Issue 9, September-2015

Authors Profile

Er. Md. Lutful Islam Works as an Assistant
Professor at M.H. Saboo Siddik College of
Engineering in  Computer  Engineering
Department. Qualifications: -M.C.A., M. Tech.
(Comp.). Also, having a teaching experience of
more than 18 years in this institute.

Mr. Faizan Chaudhary pursuing Computer
Engineering from M.H. Saboo Siddik College Of
Engineering and belongs to Computer
Department.

Mr. Mohammad Abdul Quavi Shaikh pursuing
Computer Engineering from M.H. Saboo Siddik
College Of Engineering and belongs to Computer
Department.

651



