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Abstract— Now a day’s certain actions are taken to improve 

the level of cleanliness in the country. People are getting more 

active in doing all the things possible to clean their 

surroundings. Various movements are also started by the 

government to increase cleanliness. We will try to build a 

system which will notify corporations to empty the bin on 

time. In this system, we will put a sensor on top of the garbage 

bin which will detect the total level of garbage inside it 

according to the total size of the bin. When the garbage will 

reach the maximum level, a notification will be sent to the 

corporate’s office then the employees can take further actions 

to empty the bin. This system will help in cleaning the city in 

a better way. By using this system people do not have to 

check all the systems manually but they will get a notification 

when the bin will get filled. 
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I. INTRODUCTION 

Garbage may consist of the unwanted material left over from 

City, Public area, Society, College, home etc. This project is 

related to the “Smart City” and based on “Internet of Things” 

(IoT). So for smart lifestyle, cleanliness is needed, and 

cleanliness is begins with Garbage Bin. 

Internet of Things (IoT) refers to the network of 

connected physical objects that can communicate and 

exchange data among themselves without the desideratum of 

any human intervention. It has been formally defined as an 

“Infrastructure of information society” because IoT 

sanctions us to mass information from all kind of mediums 

such as humans, animals, conveyances, kitchen appliances. 

Thus, any object in the physical world which can be provided 

with an IP address to enable data transmission over a network 

can be made part of IoT system by embedding them with 

electronic hardware such as sensors, software and networking 

gear. IoT is different than Internet as in a way it transcends 

Internet connectivity by enabling every day The IoT Garbage 

Monitoring System is a very innovative system which will 

help to keep the cities clean. The system monitors the garbage 

bins and informs about the level of garbage collected in the 

garbage bins via a web page. 

A. ArduinoUno 

 
Fig. 1: Arduino Uno 

Arduino is an open source, PC paraphernalia and 

programming organization, endeavor, and client group that 

plans and produce microcontroller packs for constructing 

programmed devices and intelligent object that can detect and 

control questions in the real world. The inception of the 

Arduino extend began at the Interaction Design Institute in 

Ivrea, Italy. The equipment reference plans are appropriated 

under a Creative Commons Attribution Share. 

B. ESP8266 (Wi-Fi Module) 

ESP8266 is a Wi-Fi module which will give your projects 

access to Wi-Fi or internet. It is a very cheap device but it will 

make your projects very powerful. It can communicate with 

any microcontroller and make the projects wireless. It is the 

list of most leading devices in the IoT platform. It runs on 

3.3V and if you will give it 5V then it will get damage. The 

ESP8266 has 8 pins; the VCC and CH-PD will bw connected 

to the 3.3Vto enable the Wi-Fi. The TX and RX pins will be 

responsible for the communication of ESP8266 with the 

arduino. The RX pin works on 3.3V so you will have to make 

a voltage divider for it as it is used for implementation. 

ESP8266 is shown in Fig. 2. 

 
Fig. 2. ESP8266 (Wi-Fi Module) 

C. Ultrasonic Sensor 

The Ultrasonic Sensor is used to measure the distance with 

high accuracy and stable readings. It can measure distance 

from 2cm to 400cm or from 1 inch to 13 feet. It emits an 

ultrasound wave at a frequency of 40KHZ in tha air and if the 

object will come in its way then it will bounce back to the 

sensor. By using that time which it takes to strike the object 

and comes back, you can caluclate the distance. Distance can 

be measured by equation 

Distance = Time * sound speed / 2. 

Where time is equal to the time between an 

ultrasonic wave is received and transmitted. It has four pins. 

Two are VCC and GND which will be connected to the 5V 

and the GND of Arduino while the other two pins are Trig 

and Echo pins which will be connected to any digital pins of 

the Arduino. The trig pin will send the signal and the Echo 

pin will be used to receive the signal. To generate an 

ultrasound signal, you will have to make the Trig pin high for 

about 10us which will send an 8 cycle sonic burst at the speed 
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of sound and after striking the object, it will be received by 

the Echo pin. Ultrasonic sensor as shown in Fig. 3. 

 
Fig. 3: Ultrasonic Sensor 

D. Breadboard and Jump Wires 

A modern solder less breadboard comsistes of a perforated 

block of plastic and numerous tin plated phosphor bronze or 

nickel silver alloy spring clips under the perforations. The 

clips are often called tie points or contact points. A typical 

breadboard that includes top and bottom power distribution 

rails. Jump wires are generally used to establish connectivity 

with breadboard. 

II. WORKING PRINCIPLE 

First of all we connect the ESP8266 with the Arduino. 

ESP8266 runs on 3.3V and if you will give it 5V from the 

Arduino then it won’t work properly and it may get damage. 

Connect the VCC and the CH_PD to the 3.3V of Arduino. 

The RX pin of ESP8266 works on 3.3V and it will not 

communicate with the Arduino when we will connect it 

directly to the arduino. So, we will have to make a voltage 

divider for it. Three 1k resistors connected in series will do 

the work for us. Connect the RX to the pin 11 of the Arduino 

through the resistors as shown in the figure below and also 

the TX of the Arduino to the pin 10 of the Arduino. 

Now it’s time to connect theHC-SR04 ultrasonic 

sensor with the Arduino. Connections of the ultrasonic sensor 

with the Arduino are very simple. Connect the VCC and the 

ground of the ultrasonic sensor to the 5V and the ground of 

the Arduino. Then connect the TRIG and ECHO pin of 

ultrasonic sensor to the pin 8 and 9 of the Arduino 

respectively. The circuit setup is as shown in Fig. 4. 

 
Fig. 4: Circuit Setup 

The Arduino will first read the Ultrasonic Sensor. It 

will send an ultrasonic signal at the speed of sound when we 

will make the TRIG pin high for 10us. The signal will 

comeback after striking the object and we will store the travel 

time duration in the variable named duration. Then we will 

calculate the distance of object (garbage in our case) by 

applying a formula and will store it in the variable named 

distance. 

For printing the output on the webpage in web 

browser, we will have to use Thinkspeak cloud. So, we have 

created a string named webpage and stored the output in it. 

To tell whether the trash can is empty or not, we have applied 

a condition there. If the distance will be less than 5cm then it 

will show “Basket is Full” on the webpage and if the distance 

will be greater than 5cm then it will show the essage “Basket 

is Empty” and level of the trash can on Thinkspeak cloud. 

III. RESULTS 

In this project, an integrated system of Wi-Fi modem, IoT, 

Ultrasonic sensor is introduced for efficient and economic 

garbage collection. The developed system provides improved 

database for garbage collection time and waste amount at 

each location. We analysed the solutions currently available 

for the implementation of IoT. First create a MATLAB 

account and then Thinkspeak account. Now, sign up to the 

Thinkspeak account and create your channel. In this paper, 

we are creating to charts for looking the status of two trash 

cans. 

The status of trash can 1 be seen as shown in below 

Fig. 5. 

 
Fig. 5: Status of Bin 1 

The status of trash can 2 be seen as shown in below 

Fig. 6. 

 
Fig. 6: Status of Bin 2 
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IV. CONCLUSION 

By implementing this project we will avoid over flowing of 

garbage from the container in residential area which is 

preciously either loaded manually or with the help of loaders 

in traditional trucks. It can automatically monitor the garbage 

level and send the information to the collection truck. The 

technologies which are used in the proposec system are good 

enough to ensure the practical and perfect for solid garbage 

collection process monitoring and management for green 

environment. The main advantage of using this system is to 

reduce time consumption. The difference between existing 

system and proposed system is shown in below Fig. 7. 

 
Fig. 7: Proposed System 
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