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ABSTRACT 

This paper describes the development of an autonomous robot for painting the 

interior walls of buildings. Wall painting is a repetitive, exhausting and hazardous 

process which makes it an ideal case for automation. As we know paint is a chemical 

which is very harmful to human being, so in order is eliminate the tedious labor work 

we have built wall painting robot. Wall painting robot is an interior wall painting robot 

which will replace the human labor for interior wall painting. Wall painting robot uses 

both hardware and software to complete the painting process. It has four direction of 

movement and also carries proximity sensors to detect any obstructions during work. 

To imitate the painting action, it uses roller and a vertical column which moves 

vertically up and down with the help of a telescopic lift mechanism 
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1. INTRODUCTION 

Construction and building work is one of the growing process in this industry. Construction is 

growing rapidly in this fast moving world. But the labour for this work is insufficient. During 

the painting in the tall buildings there occurs more risky problems than the work in the interior 

building. Due to increase in the education level people think that this kind of work is 

prestigious. The construction work is mainly based on the workers. But there occurs the 

lagging. So the robotics and automation is developing more rapidly. With the help of the robot 

every process is getting easy. Here we develop a robot for the painting process. 

Despite the advances in the robotics and its wide spreading applications, painting is also 

considered to be the difficult process as it also has to paint the whole building. To make this 

work easier and safer and also to reduce the number of labors automation in painting was 

introduced. The automation for painting the exterior wall in buildings has been proposed. 

Above all these the interior wall painting has shared little in research activities. The painting 

 IJEEERD 
© PRJ Publication 



Automatic Roller Based Wall Painting Robot 

 31  

chemicals can cause hazards to the painters such as eye and respiratory system problems. Also 

the nature of painting procedure that requires repeated work and hand rising makes it boring, 

time and effort consuming. These factors motivate the development of an automated robotic 

painting system. This project aims to develop the interior wall painting robot. 

The construction of the automatic wall painting robot consists of two main parts. They are 

Mobile platform 

• Frame stand 

• Wheel 

• DC motor 

• Battery 

• Control unit 

Spray gun mount 

• IR sensor 

• Solenoid valve 

• Sprocket 

• Flow control valve 

• Spray gun 

BLOCK DIAGRAM 

 

Fig 1 Block diagram of automated wall painting robot 
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2. FRAME STAND AND WHEEL 

The frame stand is the steel welded in such a way that it can carry the whole equipment. The 

steels are welded strongly in welding laboratory with an idea to carry the entire robot with the 

control unit, battery and DC motor in the mobile platform and the IR sensor, solenoid valve 

and spray gun in the roller shaft. Four wheels are attached to the frame stand in order to move 

the robot in the direction specified. The movement of these wheels are controlled by the DC 

motor rotation which is controlled by the microcontroller. Since it is obvious that if either the 

movement of front or back wheels are controlled automatically the movement of the other one 

will be controlled. Therefore, in this robot the movement of the back wheels are controlled 

using the DC motor such that the movement of entire robot is controlled. The arrangement of 

the frame and wheel. 

3. DC MOTOR 

DC motors are part of the electric motors using DC power as energy source. These devices 

transform electrical energy into mechanical energy. The basic principle of DC motors is same 

as electric motors in general, the magnetic interaction between the rotor and the stator that will 

generate spin. DC motors are widely used in speed and direction control because control of 

these motors are easier than other motors. The motion of a DC motor is controlled using a DC 

drive. DC drive changes the speed and direction of motion of the motor. Some of the DC drives 

are just a rectifier with a series resistor that converts standard AC supply into DC and gives it 

to the motor through a switch and a series resistor to change the speed and direction of rotation 

of the motor. But many of the DC drives have an inbuilt microcontroller that provides 

programmable facilities, message display on LCD, precise control and also protection for 

motors. 

 

Fig 2. DC Motor 

4. BATTERY 

In order to provide supply to the controller unit battery is used. Lead acid battery is used in this 

project. The lead-acid battery is a rechargeable battery. Despite having a very low energy-to-

weight ratio and a low energy-tovolume ratio, their ability to supply high surge currents means 

that the cells maintain a relatively large power-to-weight ratio. These features, along with their 

low cost, make them attractive for use in motor vehicles to provide the high current required 

by automobile starter motors 
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Fig 3. Battery 

5. CONTROL UNIT 

The microcontroller used in the controller unit is AT89c52. The microcontroller unit is used to 

control the DC motors and the movement of spray gun fitted on the conveyor belt. 

Microcontroller unit is provided with the 5V signal and as soon as the supply is ON, LCD gets 

initialized. The controller sets to setting mode and the moving and painting distance are given 

as input to the microcontroller. The microcontroller controls the rotation of DC motor based 

on the distances given in order to control the wheel and conveyor belt movement. When IR 

receiver receives the signal, the conveyor belt moves and the spray gun goes to ON condition 

and if the conveyor belt stops, the spray gun goes to OFF condition. It contains relays for the 

control of forward and backward movement of the DC motors. 

 

Fig 4 Controller unit 

6. POWER SUPPLY UNIT 

The DC level obtained from a sinusoidal input can be improved 100% using a process called 

full-wave rectification. It used 2 diodes in this configuration. From the basic configuration we 

see that one diode is conducting while the other one diode is in “off” state during the period t 

= 0 to T/2 Accordingly for the negative of the input the conducting diodes. Thus the polarity 

across the load is the same. The filter circuit used here is the capacitor filter circuit where a 

capacitor is connected at the rectifier output, and a DC is obtained across it. The filtered 

waveform is essentially a DC voltage with negligible ripples, which is ultimately fed to the 

load. 



E. Sankaran 

 34  

 

Fig 5 Power supply umiu 

7. RELAY 

Relays are used throughout the automobile. Relays which come in assorted sizes, ratings, and 

applications, are used as remote control switches. A typical vehicle can have 20 relays or more. 

The Figure shows the connection of relay with the microcontroller. 

 

Fig 6 Relay 

8. CONCLUSION 

Automatically paint the wall of given dimension has been designed and implemented. The 

approach uses IR transmitter and IR receiver to detect the presence of wall. The microcontroller 

unit to control the movement of the DC motor. The robot eliminates the hazards caused due to 

the painting chemicals to the human painters such as eye and respiratory system problems and 

also the nature of painting procedure that requires repeated work and hand rising makes it 

boring, time and effort consuming. The robot is cost effective, reduces work force for human 

workers, and reduces time consumption. The pitfall of the project is that the robot continues 

painting even after the end of the wall hence it can be overcome by adding some indicating 

objects such as buzzers. In the future the painting robot can be enhanced by using image 

processing in order to scan the objects and obstacles that are present in the wall so that those 

objects can be automatically omitted while painting. 
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