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Abstract— Many a times, in our city we observe that the
garbage bins at public places are overflowed with garbage.
It creates unhygienic environment which further leads to
diseases and leaves bad odour. To avoid such situations we
are going to implement a project called Waste Management
System using IOT. The dustbins are provided with low cost
embedded device and sensors which help in tracking the
level of garbage in the bin as well as the moisture in the dry
bin. They will be monitored using IOT and a unique 1D will
be provided to every worker who cleans the dustbin. The
details can be accessed by concerned authority from their
place with the help of IOT. The main aim of this project is
to reduce human resources and efforts along with
enhancement of a smart city vision.
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I. INTRODUCTION

Internet and its applications have become an integral part of
today’s human lifestyle. It has become an essential tool in
every-aspect. Due to the tremendous demand and necessity,
researchers went beyond connecting just computers into the
web. - These researches led tothe birth of a sensational
Internet of Things (loT). Communication over the internet
has grown from user - user interaction to device — device
interactions these days. The IoT concepts were proposed
years back but still it’s in the initial stage of commercial
deployment. Home automation industry and transportation
industries are seeing rapid growth with loT. This paper aims
in structuring a state of the art review on loT. The
technology, history and applications have been discussed
briefly along with various statistics.

Since most of the process is done through the
internet we must have an active high speed internet
connection. . The technology can be simply explained as a
connection between humans- computers-things. All the
equipment’s we use in our day to day life can be controlled
and monitored using the 1oT.

Il. OVERVIEW OF THE TITLE

A majority of process is done with the help of sensors in
IOT Sensors are deployed everywhere and these sensors
convert raw physical data into digital signals and transmits
them to its control centre. By this way we can monitor
environment changes remotely from any part of the world
via internet. This systems architecture would be based on
context of operations and processes in real-time scenarios.

Fig. 1: Overview of the Dustbin

Smart collection bin works in the similar manner
with the combination of sensors namely ultrasonic sensor
and moisture sensor that detects its  different levels of
garbage and moisture respectively. The ultrasonic sensors
will show us the various levels of garbage in the dusthins
and also the moisture sensor gets activated when moisture is
sensed in the dustbin to send its output ahead. A unique ID
will provided for every dustbin in the city so that it is easy to
identify which garbage bin is full and ID of the worker will
be sent to the NMC using RFID technology. This details are
further given of the microcontroller (AT 89C51) and the
controller gives the details to the transmitter module (Wi-Fi
module).

Fig. 2: Overview of the Process

Ill. LITERATURE REVIEW

The idea of smart garbage bins and systems have been in
discussion for quite a long time. The technologies used at
disposal to develop this smart system have also evolved, i.e.
from WSNs to RFIDs to now the most popular Internet of
Things (I0T). Each idea seems to be similar but is slightly
different at its core and our proposed work is no exception
from the same. After the 10T field, finding its hold in our
lives, this is our original plan for designing a smart garbage
collection system which has provision for monitoring the
dustbin and sending the workers to predecided places. At
hardware level, the smart system is a garbage bin with
ultrasonic sensor, a micro-controller and Wi-Fi module for
transmission of data.

The paper provided us with additional details and
designs needed for flow and management of garbage while
collection [1].

The paper gave the overview working of the 10T
based smart garbage bin and the food management [2].The
paper gave the overview of working of sensors and 10T [3].

IV. PROPOSED SYSTEM

The main objective of our project involves technologies like
GSM, RFID and 10T technology and application of these
technologies to the current urban waste management
scenario and enable a two way communication between the
infrastructures deployed in the city. A centralized system for
real-time monitoring is our goal. In this way both the
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municipal and citizens benefit from an optimized system
which results in major cost savings and less urban pollution.

V. SYSTEM ARCHITECTURE

A. Microcontroller (AT 89C51)

The AT89C51 microcontroller is a low power, high
performance CMOS 8-bit microcomputer with 4K bytes of
Flash  programmable and erasable read only
memory(PEROM).The on-chip Flash allows the program
memory to be reprogrammed in system. Atmel AT89C51 is a
powerful microcomputer which provides highly flexible and
cost efficient solution to many embedded control applications.

B. Ultrasonic Sensor

This Ultrasonic Sensor indicates the level of garbage filled
in dustbin and show us the actual level of garbage present
init.

C. Moisture Sensor

The moisture sensor can be used to detect soil moisture,
when soil water deficiency, the module outputs a high level,
whereas output low level.

D. Raspberry-Pi

The Raspberry Pi3 with a quadcore ARM Cortex-A53
processor uses a Broadcom BCM2837 SoC with a 1.2 GHz
64-bit quad-core ARM Cortex-A53 processor, with 512 KB
shared L2 cache

Power Supply

s051
M

GSM
= st

—> R aspberry Wi
—— Pi Module

Fig. 1: Block Diagram of Waste Management
System using 10T
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Fig. 2: Circuit Diagram of Waste Management System using
10T

E. GSM Module

GSM Modem-RS232 is built with Dual Band GSM
SIM900A, works on frequencies 900/ 1800 MHz. The
Module comes with RS232 interface ,which allows you
connect PC as well as microcontroller(AT89C51)with

RS232 Chip (MAX232).1t is suitable for Short Message
Service (SMS).

F. RFID Module

Aradio frequency identification reader (RFID reader) is a
device used to gather information from an RFID tag, which
is used to track individual objects. Radio waves are used to
transfer data from the tag to a reader. Frequency ranges vary
from low frequencies of 125 to 134 kHz and 140 to 148.5
kHz, and high frequencies of 850 to 950 MHz and 2.4 to 2.5
GHz. Wavelengths is in the range of 2.4 GHz. The RFID
tags have distict codes allotted to them as an ID.

VI. PROCESS

The authorities at Municipal corporation may have the right
to check the status of all the dustbins so as to deploy the
collection workers.

The project is not restricted to any particular
geographical area. It can be used for wide area like a city or
can also be implemented over small locality which has
problems related to waste management.
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who has cleaned the
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Fig. 1: Process Layout

VII. TEST CASES AND RESULT

A. Moisture Sensor

1) Moisture sensed- Notification at 10T server
Raspberry-Pi.

using

B. Ultrasonic Sensor

1) 1st level- Dustbin 25% full.
2) 2nd level- Dustbin 50% full.
3) 3rd level- Dusthin 75% full.
4) 4th level- Dustbin 100% full.

C. GSM Module

1) RFID scanned- A text message containing ID will be
send to predefined number.

VIIl. FUTURE SCOPE

1) Dustbin can be used to compress the garbage
periodically thus preventing unnecessary occupying of
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dustbin’s space by garbage particles like sponges, etc. A
leaf switch can be pressed when dustbin reaches a
particular level.

2) Camera can be installed on the dustbin in order to avoid
theft which can be further monitored on the 10T server.
Camera can also be used as CCTV camera.

IX. CONCLUSION

This project work is the implementation of smart garbage
management system using ultrasonic & moisture sensor,
microcontroller, IOT, GSM and Wi-Fi module. This system
assures the cleaning of dustbins soon when the garbage level
reaches its maximum. If the dustbin is not cleaned in
specific time, then the record is sent to the higher authority
who can take appropriate action against the concerned
contractor. This system also helps to monitor the fake
reports and hence can reduce the corruption in the overall
management system. This reduces the total number of trips
of garbage collection vehicle and hence reduces the overall
expenditure associated with the garbage collection. It
ultimately helps to keep cleanliness in the society.
Therefore, the waste management system makes the garbage
collection more efficient.
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