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Abstract— To build an automatic trash picker using Arduino-

microcontroller which detects and collects the plastic stuffs 

automatically and process it. So this reduces the requirement 

of manual clearance of plastic waste, to clean up this debris 

etc. The main objective of this project is to remove the 

paper/plastic material by detecting and collecting the plastic 

stuff and other paper material automatically and hence 

processing it. The objective of this project is to reduce the 

manual work and requires less volunteer and people to clean 

up this debris. Hence, the main objective is to automatically 

detect paper waste around the area and store it in a container 

for the recycling process. 
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I. INTRODUCTION 

Electronic garbage picker is a model which collects and 

processes the various garbage and wastes with the help of the 

robotic arm. They will be extremely useful for today’s time 

where almost every corner of the land consists pile of waste. 

In field such as farming where the major garbage are 

the dried leaves and dry plants, the electronic garbage picker 

can be used very easily and will be proved a lot effective. It 

can also be used in common places, by Municipal 

Corporation and many more. 

The main concern with the electronic garbage picker 

is its cost as well as its weight. Thus this project deals with 

making a garbage picker which is cost effective as well as 

relatively light in weight thus making it easy to carry. 

In today’s time, hygiene and cleanness play a very 

important role in every field. While many of the garbage 

material cannot be recycled a few of them such as plastics 

which are cheap, strong, and durable and offer considerable 

benefits to humanity which enhance the benefits of medical 

and scientific technology will bestow to humankind, can be 

recycled. Earlier people used to dispose freely and as the 

material were quickly degradable it in fact made the soil 

fertile, but once non degradable material were introduced the 

same attitude continued which led to pile of the wastes as we 

see while travelling on the roads. 

This project deals with making of a electronic 

garbage picker with collection of both degradable as well as 

non-degradable waste and the one which is cost effective, size 

oriented as well as portable. 

This project could be extremely useful in busy or 

common places where a lot of waste is collected on daily 

basis. It is also useful in reducing the manual work at such 

places and hence comes out to be time effective. 

A. Working 

 
Fig. 1: Working 

Our project main aim is garbage collection any object with 

time, high precision and accuracy. Our project is combination 

of electrical components as well as mechanical structure.  

There are three main components used in our project (1) 

Mechanical structure, (2) Servo-Motor (3) 

Mechanical Arm. We have done this whole work is 

DC Motor as its give constant speed and reliable.  

For working of robot power supply is main priority 

using microcontroller ATmega 328 circuit we prepaid the 

power supply. Now for mechanical structure we used acrylic 

sheet which is shape square and rectangular. we arranged that 

acrylic sheet in such a way that they perpendicular to each 

other.  

The big square block is support base so we can say 

it is in horizontal direction. Four wheels with motor are under 

this board for running purpose. Circuit of the robot we 

mounted on acrylic sheet. we also mounted the storage of the 

garbage on acrylic sheet.  

For the controlling robot wireless we used Bluetooth 

module (Bluetooth HC-06) we can be controlling robot 

through mobile by using decide programming and we can 

move Mechanical Arm up and down controlling by wireless 

Bluetooth through controlled via mobile. 

B. How it Works 

An H-Bridge is a circuit that can drive a current in either 

polarity and be controlled by Pulse Width Modulation 

(PWM).  

Pulse Width Modulation is a means in controlling 

the duration of an electronic pulse. In motors try to imagine 

the brush as a water wheel and electrons as a flowing droplets 

of water. The voltage would be the water flowing over the 

wheel at a constant rate, the more water flowing the higher 

the voltage. Motors are rated at certain voltages and can be 

damaged if the voltage is applied to heavily or if it is dropped 

quickly to slow the motor down. Thus PWM. Take the water 

wheel analogy and think of the water hitting it in pulses but 

at a constant flow. The longer the pulses the faster the wheel 

will turn, the shorter the pulses, the slower the water wheel 
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will turn. Motors will last much longer and be more reliable 

if controlled through PWM We made the study of the 

materials to be used in making the physical parts of 

Automatic Wall Painting Robot and after that we got 

information about different materials and their properties that 

can be used, and here is the description of the materials. 

II.  BLOCK DIAGRAM 

 
Fig. 2: Block Diagram 

The main controller is the Arduino Micro controller which is 

run by a 5V battery supply. It converts the analog input into 

digital input. We used arduino because our requirement is to 

get controlled stepper motor movement. We used the UNO 

version because it is cost effective. The output of this micro-

controller is given to the two motor drivers M1 and M2 which 

are used to run the two wheels of the device. We used arduino 

motor shield as it is a dual bridge driver designed to drive 

inductive load such as relays, solenoids, dc motor. Thus, the 

outputs of these motor drivers (M1 and M2) are given to the 

left and right wheels of the device. Also, the servo motor 

provides power to the motor drivers till the shaft is in the 

desired position. The presence of ultrasonic parallax sensor is 

used to measure distance which helps the robotic arm to 

analyze the distance at which is should detect and pick up and 

dispose garbage in the bin. We used this sensor as it provides 

an easy method of distance measurement. This sensor is 

perfect for any number of applications that require you to 

perform measurements between moving or stationary objects. 

A. Servo Motor 

A servomotor is a rotary actuator or linear actuator that allows 

for precise control of angular or linear position, velocity and 

acceleration. It consists of a suitable motor coupled to a 

sensor for position feedback. It also requires a relatively 

sophisticated controller, often a dedicated module designed 

specifically for use with servomotors. Servomotors are not a 

specific class of motor although the term servomotor is often 

used to refer to a motor suitable for use in a closed-loop 

control system. Servomotors are used in applications such as 

robotics, CNC machinery or automated manufacturing. 

B. Ultrasonic Sensor 

Ultrasonic sensor provides an easy method of distance 

measurement. This sensor is perfect for any number of 

applications that require you to perform measurements 

between moving or stationary objects. A single I/O pin is used 

to trigger an ultrasonic burst and then listen for the echo 

return pulse. The sensor measures the time required for the 

echo return, and returns this value to the microcontroller as a 

variable-width pulse via the same I/O pin. Provides precise, 

non-contact distance measurements within a 2 cm to 3 m 

range. 

C. Battery 

The primary source of power for the robot is the sealed lead 

acid battery (12V 30Ah). The voltage regulator (LM7805) is 

used to reduce the 12 Vdc from battery to 5 Vdc for supplying 

the microcontroller and IP wireless camera. The 

microcontroller to drive the gate of the RFP50N that is used 

to drive the motor at 12Vdc. 

D. DC Motor 

A DC motor is any of a class of electrical machines that 

converts direct current electrical power into mechanical 

power. Nearly all types of DC motors have some internal 

mechanism, either electromechanical or electronic; to 

periodically change the direction of current flow in part of the 

motor. Most types produce rotary motion; a linear motor 

directly produces force and motion in a straight line. Small 

DC motors are used in tools, toys, and appliances. The 

universal motor can operate on direct current but is a 

lightweight motor used for portable power tools and 

appliances. Larger DC motors are used in propulsion of 

electric vehicles, elevator and hoists, or in drives for steel 

rolling mills. 

E. Motor Drive 

The Arduino Motor Shield is based on the L298 (datasheet), 

which is a dual full-bridge driver designed to drive inductive 

loads such as relays, solenoids, DC and stepping motors.  

It lets you drive two DC motors with your Arduino 

board, controlling the speed and direction of each one 

independently. By allowing us to simply address Arduino 

pins, it makes it very simple to incorporate a motor into our 

project. It also allows us to be able to power a motor with a 

separate power supply of up to 12v.The pins of the official 

Arduino motor shield will only align with Arduino Uno Rev. 

3. The motor shield has 2 channels, which allows for the 

control of two DC motors, or 1 stepper motor. 

F. Arduino Uno 

Arduino Uno is a microcontroller board based on the 

ATmega328P. Simply connect it to a computer with a USB 

cable or power it with a AC-to-DC adapter or battery to get 

started. It has 14 digital input/output pins, 6 analog inputs, a 

16 MHz quartz crystal, a USB connection, a power jack, an 

ICSP header and a reset button. 

III. HARDWARE 

 
Fig. 3: Hardware 
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Garbage collector robot use in domestic area. There are many 

place where human cannot work so there we need to have 

other alternative so this garbage collector robot is best suited. 

So this robotic hand is best suited. 

 Place having very high temperature 

 Place having very low temperature 

 In hilly areas where oxygen is low 

 Place having radiation 

A. Operation 

 The main driver of GCR is rotor, so it takes mechanical 

wheel and wheel driver. The wheel driver needs to 

consume power enough in order torque and current are 

fulfilled, so it takes driver for the wheel. 

 The power supply circuit as voltage supplier taken from 

a lithium polymer battery 12 volt as voltage supplier of 

the whole system from the robot. 

 ATMega328 minimum circuit as microcontroller master 

robot controller. 

 DC Motor used to drive the robot rotor. 

 Servo-Motor which serves to move the Arm to garbage 

storage 

 The selection of ATMega328 microcontroller and circuit 

system was based on the need of number of input and 

output devices from an arm robot mover. The most 

suitable planning to support inputs and outputs was using 

ATMega328. 

Main Frame of the Robot: 

 Main frame of the robot made from acrylic material with 

a thickness of 3 mm and 28×30×38 cm dimension. At the 

front part of the robot mechanical arm is connected. 

IV. CIRCUIT DIAGRAM 

Simulation is a very powerful tool to understand how the 

device will work after implementing in real. Before start any 

project, it is a good practice to simulate it and virtually verify 

that works. Proteus is a simulation base software. We are use 

this software for create a simulation. 

 
Fig. 4: Circuit Diagram 

V. ACTUAL PHOTO OF MODEL 

 
Fig. 5: Actual Photo of Model 

A. Advantages 

 Easy way to keep surrounding clean 

 Self-explanatory 

 Saves Time 

 Portable 

 Reduces human effort 

B. Application 

 Parks 

 Public Places 

 Private Institutions 

 Municipal Corporation 

VI. CONCLUSION 

This project developed the robot for collecting the garbage at 

the domestic or industrial area. Wireless communication was 

applied to the robot for remote controlling. The developed 

robot can move at specific speed.Atmega328 was used as the 

brain for processing all commands. The robot can move with 

an average speed of 0.5 m/s on the sand via wireless 

communication and collect the large garbage. This robot is 

expected to overcome the garbage problem especially on the 

beach. However, this robot still be improved to operate 

automatically and control from the more distance. 

VII. FUTURE SCOPE 

 By increasing its accuracy and reliability we can use it in 

the hardest weather conditions. 

 By increasing its garbage storage capacity. By using 

different kind of materials we can use it in various places 
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