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Abstract— The main purpose of this automatic garbage 

cleaning system is to bring the waste-free environment, many 

waste material produced by human needs may cause health 

problems to human beings. To clean this unwanted waste 

material we have introduced Arduino controlled Automatic 

garbage cleaning system using the Robotic arm, its capable 

of disposing of waste which is present in garbage using the 

Robotic Arm. This project has a line follower so that it can 

able to follow the track and collect the waste in the garbage 

and dispose of waste materials. 
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I. INTRODUCTION 

Garbage consists of the unwanted materials left over from 

Educational Institutions, Business organizations, home etc. 

The waste management problem is an actual problem 

throughout the world. In every city, there are special 

organizations and companies engaged in the collection and 

removal of waste in the special refusal places. Generally, in 

the case of industries or any other management, the wastes 

which are accumulated are cleaned up based on a schedule 

which was designed earlier or based upon the request of the 

customers. But there are cases where the garbage disposal 

truck arrives either when they are half filled or doesn't arrive 

at the appropriate time to collect the garbage. This generally 

happens due to the improper management of the cleaning 

systems. 

There are various methods are employed to detect 

and clean the wastes in the garbage, In our approach, the 

waste materials are automatically detected and collected by 

the GCT which follows the track near the garbage So that we 

can reduce the manpower and can improve the cleaning 

performance. 

II. LITERATURE SURVEY 

This can tell about the system which is existing, the various 

methods have been deployed for the garbage detection and 

separation of waste materials. The garbage is detected by 

various sensors (IR, Ultrasonic etc…) and various type of 

communications (GPRS, IOT, GSM, etc…) are used to send 

the message when garbage is full. 

III. PROPOSED SYSTEM 

To detect the waste using the sensors and an indicator light is 

made to glow, the track is laid near each garbage that is 

followed by the track following system. If the indicator light 

is glowing then the track following system stop and collect 

garbage using a robotic arm, if not it just passes garbage and 

checks for the next garbage. 

A. Advantage 

1) No need for manpower 

2) Basic sensors are used 

IV. IMPLEMENTATION 

 
Fig. 1. Block Diagram for Truck 

This is the basic block diagram for the implementation of the 

“Automatic garbage cleaning system using Robotic Arm”. 

This block diagram gives the architect view of our project. 

A. List of Modules 

a) IR Module 

b) Relay Module 

c) Laser Module 

B. Module Description 

1) IR Module 

The IR module has an IR LED which acts as a transmitter and 

a photodiode which act as a receiver. It is capable of sensing 

the color and generate value according to the color. 

2) Relay Module 

The relay module is a switch operated electrically, this 

module is used for controlling high voltage/current devices. 

In our project, the relay  is used for giving power to base 

motors (DC motors) and control signals are from Arduino 

3) LASER Module 

In this LASER module, laser diodes are used. This laser diode 

is a semiconductor device which produces the light beam 

illuminations. In this project, the LASER is used to detect 

garbage gets full. The laser glows only when garbage gets full 

otherwise it is not glowing. 

C. List of Sensors 

a) Ultrasonic Sensor 

b) LDR 

D. Sensors Description 

1) Ultrasonic Sensor 

This sensor is used to calculate the distance by using the 

Ultrasonic waves. 

2) LDR 

LDR is a photodiode in which the value of resistance gets 

varied according to light incident on it. In this project, LDR 

is to sense the laser light. 
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V. ROBOTIC ARM SYSTEM 

Implementation of the project needs the Robotic arm design 

using the AutoCAD software. The design is the place where 

we can change the dimensions of the gripper opening and 

closing. We have L joint and gripper in the Robotic arm 

design. 

A. Overall Arm Diagram 

 
Fig. 2: Overall Arm Diagram 

B. L Joint Design 

The L joint in the robotic arm consists of 5 servo motors this 

L joint holds the gripper part of the robotic arm and also it has 

been acting as a connection between robotic base and gripper 

part. 

 
Fig. 3: L Joint 

The L joint is connected to the base by the using the 

square-shaped plate. It can provide the rotation for the whole 

Robotic arm system. 

VI. TRACK FOLLOWING SYSTEM 

The track following system is responsible for collecting the 

waste present in the garbage. 

 
Fig. 4: Block Diagram for the Track Follower 

The IR sensor is responsible for the detection of 

black lines which is laid near the track and the relays are used 

to control the power supply to the motors which drive the 

whole setup. 

VII. WASTE DETECTION SYSTEM 

This system is responsible for detecting the glowing of the 

LASER from the garbage. 

 
Fig. 5:  Block Diagram for a Waste Detection 

This system uses the concept of LDR for the 

detection process when light rays incident on the LDR then 

the resistance get decreases this stops the track following 

system so that it can perform garbage collecting operation. 

A. Arduino Nano 

Arduino Nano is the smallest board. It uses ATmega 328p 

microcontroller and it has 8 Analog pins, 22 I/O digital pins, 

It can be powered by DC voltage through Mini USB port 

rather than the standard port. Its operating voltage is 5V. 

 
Fig. 6: Arduino Nano Board 

B. Arduino Mega 

Arduino Mega is the largest board in the Arduino family 

which uses an ATmega2560 microcontroller, it has 16 

Analog pins and 52 I/O Digital pins (of which it has 15PWM 

pins). The input voltage which is recommended is 7-12V, its 

operating voltage is 5V and it has a flash memory of 

256KB.In this project, we use Arduino mega as the main 

microcontroller in which we control the line follower system 

and garbage detection system. 
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Fig. 7: Arduino Mega Board 

C. MG995 Servo Motor 

The MG995 Metal Gear Servo motors are used in the robotic 

arm secession it can able to rotate about       0-180 degree. 

The internal structure contains the DC motor, potentiometer, 

and a microprocessor. This potentiometer rotates along with 

the DC motor. 

D. DC Motor 

There are various types of motor available based on the 

principle of rotation in this, we are using 12v DC motor with 

30kg torque so that it and ability to carry the garbage and 

robotic arm system. 

VIII. RESULT 

This project can be separated into two modules. Line follower 

truck system and the waste detection system in the garbage. 

In the line follower truck, we have the robotic arm system 

integrated and in the waste detection system we have an 

ultrasonic sensor and a laser module, if there any waste 

material put inside the garbage then immediately sensor sense 

it and intimate laser to made ON, so that the line follower 

truck knows there is waste present in the garbage. 

 
Fig. 8: Garbage without Waste Materials 

 
Fig. 9: Garbage with Waste Materials 

The above picture shows that without any waste in 

the garbage the indicator light is in OFF state. If there is any 

waste materials present then the laser module turn ON. If it is 

ON then only the line follower truck system stop and dispose 

of the waste materials inside the garbage. 

 
Fig. 10: Waste Materials Collecting Pod 

 
Fig. 11: Line Follower Truck System 

 
Fig. 12: Robotic Arm Disposing of Waste Materials 
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This robotic arm takes the garbage and collects it 

into a collecting pod which is attached to the line follower 

system. 

IX. CONCLUSION 

All over the world waste management is the serious problem, 

with the embedded system automatic garbage cleaning using 

robotic arm can be very useful to tackle this problem and can 

give the good results. The technology used here will be fully 

automatic so that human resources are not needed this can be 

very useful in our developing environment, smart cities can 

employ this automatic garbage system in real time. This 

project goal is to monitor and dispose of waste materials 

present in the garbage. The process is to take the garbage 

waste using the robotic arm system automatically when there 

is waste present otherwise it just pass the garbage when it is 

empty. Mainly this system helpful for the Industries, 

Hospitals, and Large organization. 
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