
IJSART - Volume 6 Issue 4 – APRIL 2020                                                                                        ISSN [ONLINE]: 2395-1052 
 

Page | 717                                                                                                                                                                     www.ijsart.com 
 

Smart Garbage Monitoring System 

 
Prof. Avinash Kumar1, Rewati Kashyap2 

1Assistant Professor, Dept of Computer Science & Engineering 
2Dept of Computer Science & Engineering 

1, 2 Atria Institute of Technology, Bangalore 
 

Abstract- Waste management is collection, transportation, 
and disposal of garbage, sewage and other waste products. It 
is the process of treating solid wastes and offers variety of 
solutions for recycling items that don't belong to trash. It is 
about how garbage can be used as a valuable resource. 
Curbside collection is the most common method of disposal in 
most countries, in which waste is collected at regular intervals 
by specialized trucks. The Govt. of India has as of late 
propelled a city venture and for these keen urban communities 
to be more brilliant it is essential that the trash assortment 
framework must be intelligent and the individuals need simple 
availability to the trash arranging focuses and trash 
assortment process must be proficient as far as time and fuel 
cost. 
 

I. INTRODUCTION 
 
 In the ongoing decades, urbanization has expanded 
enormously. At a similar stage there is an expansion in 
squander creation. This paper is an approach to accomplish 
this great purpose of dealing with the garbage collection in a 
smart way. In this paper, brilliant receptacle is based on a 
microcontroller based stage Arduino Uno board which is 
interfaced with GSM modem and Ultrasonic sensor. 
Ultrasonic sensor is put at the highest point of the dustbin 
which will gauge the height of the dustbin. The limit height is 
set as 10cm. Arduino will be modified so that when the 
dustbin is being filled, the rest of the range from the edge 
stature will be shown. When the trash arrives at the limit level 
ultrasonic sensor will trigger the GSM modem which will 
persistently alarm the necessary authority until the trash in the 
dustbin is crushed. When it is crushed, individuals can reuse 
the dustbin. At customary intervals trash will be crushed. Foul 
smell from these rotten wastes that remain untreated for a long 
time, due to negligence of authorities and carelessness of 
public may lead to long term problems Breeding of bugs and 
mosquitoes can make disturbance around advancing unclean 
condition. This may even reason shocking health issues. A 
smart city is a city development to manage multiple 
information and communication technology (ICT) in order to 
make a solution for any problem in the city. The goal of a 
smart city is to improve an efficiency of services and collect 
all information into one system. The greater part of the urban 
communities and town in India are not very much intended to 

encourage the best possible trash arranging and assortment 
system. Additionally the urban communities are growing 
quickly squeezing the existing framework which isn’t 
extending at a similar pace as that of urbanization. As the 
govt. of India has propelled brilliant city undertaking to use 
the IT empowered arrangement so there is a verifiable need to 
make the city more clean. Our proposed framework give an IT 
based answer for trash assortment giving more prominent 
openness, arranging suitably and empowering assortment of 
trash age information. Our proposed framework take scare of 
three related issues:- 
 
1) Greater access to the trash arranging focuses (dustbins at 
required places). 
2) Efficient in terms of time and fuel cost. 
3) Provide information assortment office on how much a city 
produces trash and in like manner plan arranging process. 
  

II. LITERATURE SURVEY 
 

Chaware, et al. [1] proposed a waste get-together 
structure considered imaginative to help with keeping urban 
domains clean. The structure works by watching rubbish 
stores and tell the experts and the waste collection vehicles 
about the part of garbage set away or contained in the reject 
holder through a web application. 
 

C.K.M. Lee and Trevor Wu have endeavored to 
understand a waste association structure in Hong Kong [2]. 
Their framework utilizes GPRS to send the sensor information 
to a flexible application over the cloud.  
 

III. PROPOSED SYSTEM 
 
The proposed system comprises of three layers:- 
 

1) Dustbin layer: This layer comprises of web and Wi-
Fi empowered dustbins. Each dustbin contains a 
sensor which detects the filled position in the dustbin 
and sends the information to the server. It likewise 
sends its current GPS area to the server at regular 
intervals. 

2) Server layer: Server gathers the filled status as well 
as the area of the dustbins. It forms Client’s query 
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and it interacts with the closest dustbin area and 
heading in the direction to get to the dustbin. 

3) Client layer: Customers demand for the closest area 
of the IT empowered dustbin to the server utilizing 
the mobile app intended for this reason. 

 

 
 

IV. IMPLEMENTATION 
 

X is the current filled status of the dustbin, T is the 
time length, the difference between the wave generation and 
the wave received by the receiver and C is the speed of the 
light. We will compute the estimation of X utilizing the 
equation given below: 

 
X = L- (CT) / 2 

 
Similarly the percentage of fill up is determined by using the 
equation: 
 

P = (X / L)*100 
 
Here, P is the percentage of the fill up assuming the wave path 
is vertical.  
 

 
Now, the question arises how do we gather the trash 

ideally from these dustbins and we can do this by using the 
two scheduling algorithms. 

 
1) Fixed scheduling:- In this scheduling, the assortment 

process can be done after fixed intervals for example 
collection of the trashes every two days. Here we can 
make use of the travelling sales problem algorithm 
for the route plan. 

2) Priority scheduling:- In this scheduling, the dustbins 
are gathered by the diminishing current top off status. 
For instance we have three dustbins with the fill up of 
92%, 96% and 80%. At that point the collection 
occurs in a specific order 96%, 92% and then 80%. 

3) Full dustbin capacity utilization scheduling:- In this 
scheduling we carry the process when all the dustbins 
are completely topped up. Here we can again make 
use of the travelling sales problem algorithm for 
route planning. 

 
The main components used for this framework are: 
 

1) Ultrasonic sensor: A special sonic transducer is used 
for the ultrasonic proximity sensors, which allows for 
alternate transmission and reception of sound waves. 
The sonic waves emitted by the transducer are 
reflected by an object and received back in the 
transducer. After having emitted the sound waves, the 
ultrasonic sensor will switch to receive mode. The 
time elapsed between emitting and receiving is 
proportional to the distance of the object from the 
sensor. Ultrasonic sensors generate high-frequency 
sound waves and evaluate the echo which is received 
back by the sensor, measuring the time interval 
between sending the signal and receiving the echo to 
determine the distance to an object. 

  
2) NodeMCU: NodeMCU is an open-source firmware 

and development kit that helps you to prototype or 
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build IoT product. It includes firmware which runs on 
the ESP8266 Wi-Fi SoC from espressif Systems, and 
hardware which is based on the ESP-12 module. The 
firmware uses the Lua scripting language. It is based 
on the elua project, and built on the Espressif Non-
OS SDK for ESP8266.The ESP8266 can be 
controlled from your local Wi-Fi network or from the 
internet (after port forwarding). The ESP-01 module 
has GPIO pins that can be programmed to turn an 
LED or a relay ON/OFF through the internet. The 
module can be programmed using an Arduino/USB-
to-TTL converter through the serial pins (RX, TX). 

 
V. SYSTEM ARCHITECTURE 

 

 
VI. FLOW CHART 

 

 

VII. ADVANTAGES 
 
1) Our framework provides more prominent access to the 

dustbin. 
2) In our framework if the dustbin is moved to another area 

it will automatically get enrolled with the server with the 
new GPS area. 

3) It will spare fuel and time utilizing proper course 
arranging. Here we can use travelling sales problem. 

4) It will create less contamination as we are sparing fuel 
here which is the most diesel and petrol. 

5) We can plan and structure the assortment procedure. 
 

VIII. FUTURE SCOPE 
 
1) Smart dustbin helps us to reduce the pollution. It can 

made durable by making it compact and cost effective. 
2) Supporting the growth and development of engaged 

residents capable of understanding and utilizing digital 
solutions and services. 

3) In our system, the Smart dustbins are connected to the 
internet to get the real time information of the smart 
dustbins. 

4) In the recent years, there was a rapid growth in population 
which leads to more waste disposal. 

 
IX. CONCLUSION 

 
Henceforth to conclude, Smart Garbage Monitoring 

System has been successfully completed. By using this 
method the collection of waste in the city becomes more 
easier. It helps in reducing air pollution, traffic flow, man 
power, time and money. With the help of proper technology 
(GPS & SOFTWARE APPLICATIONS) we can guide the 
trucks in   electing  the shortest path for garbage collection. 
This project can add an edge to the cities aiming to get smart 
and people friendly. One of the utility of our framework is that 
Govt. can use the garbage generation statistics for policy and 
program design. If the system is implemented properly, it will 
truly make the cities cleaner and greener and make a smart 
city in reality. 
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