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ABSTRACT 

In this paper, a novel method of wall painting robot is introduced. The aim of this robot is to facilitate wall 

painting, which is a time-consuming and cumbersome activity. The robot comprises of a set of heavy load capacity 

wheels moving along a railing and a pulley mechanism. The design involves using a spray gun painting mechanism 

that moves vertically with the help of a lead screw from a platform mounted on a horizontal railing. Painting is 

achieved by the horizontal movement of the platform coordinated with the vertical movement of the lead screw 

attached with the spray gun, thus covering the plane of the wall in a zigzag manner. The robot also employs IR 

sensing to differentiate between the surface of the wall and other furniture to preclude painting undesirable areas. 
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INTRODUCTION 

  Painting is an activity, which requires a lot of patience and hardship to perform. Painters have to go 

through this gruelling work for hours at a time, inconsiderate of their cleanliness and health conditions. While 

working, painters have to bear with a lot of dirt and stains when the paint is tacky, in addition to have to bear with 

the stench of the chemicals. Researches indicate the irritation caused due to the chemicals added in paints results in 

health probems like eye and skin irritation. Another problem involved in painting is when the area needed to be 

painted is beyond the reach of a painter. Under such circumstances, painters have to use scaffolding to stand on or 

ropes to hang by to carry out the job in such altitudes. This increases the risk factor of the painting as well. Besides, 

such a way of painting is also not so effective. 

 To avoid these shortcomings in manual painting, an automated system to perform the activity is the need of 

the hour. It would be even better if human effort could be combined with machinery during painting so that the 

cumulative results are even more productive. The main advantages that can justify the adoption of robots in the 

construction industries are generally grouped as follows 

 Improving productivity and saving human labor; 

 Allowing higher quality standards for buildings. 

When construction workers and robots are properly integrated in building tasks, the whole construction process 

can be better managed and savings in human labour and timing are obtained as a consequence. In addition, it would 

offer the opportunity to reduce or eliminate human exposure to difficult and hazardous environments, which would 

solve most of the problems connected with safety when many activities occur at the same time. Finally, automated 

machines are able to produce higher quality products, as they would promote the passage from craft production to 

industrial production, with consequent higher accuracy and lower levels of defects. 

In general, spray methods use specially designed guns to atomize paint into a fine spray. For industrial applications, 

the paint is typically contained in a pressure vessel and fed to the spray gun using compressed air. Traditionally, 

hand-held or automated guns (mounted on a mechanical control arm) have been used to apply liquid paints to metal 

substrates. 

Although spray systems are easy to operate and have low equipment costs, they have a certain amount of 

overspray and rebound from the sprayed surface and, therefore, are unable to transfer a substantial portion of the 

paint to the part. Spray booths with an open front and exhaust at the rear are generally used to remove the overspray 

as it is generated. 

LITERATURE REVIEW 

 Two of the previous wall painting robot methods have been analyzed here. The first method uses a robotic 

arm which carries a roller. This method is used to paint interior walls of buildings. The roller keeps contact with the 

wall and is fed with painting liquid. The control system of the robot enables the robotic arm to cover the whole 

plane of the wall through both vertical and horizontal movements. It also enables the robot to maneuver itself and 

adjust its position appropriately. The illustration of the robot has been given below. This system has been tested to 

work fine for indoor painting. However, there is much scope for system improvement in the future to increase the 

painting rate and simplify the system design. 
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Fig.1. Existing Mobile Robot 

 
Fig. 2 Experimental setup of Automated Wall Painting Robot 

 

Another method of wall painting employs a similar mobile platform along with a belt and pulley 

mechanism and a spray gun. The spray gun is mounted on the belt which moves up and down based on the rotation 

of two pulleys mounted vertically on the platform. The movement of the platform provides the horizontal 

movement and the spray gun - pulley arrangement provides the vertical movement. The painting arrangement is as 

shown below. This method is also apt to work only for indoor painting. 

Based on the scrutiny of the results of the above two methods, it is observed that the spray painting method 

is more efficient and reliable compared to the roller painting mechanism, from a robotic automation standpoint. 

Hence, spray painting is used in this proposed method. There are two types of sprayer units, air-powered units and 

airless ones. Air-powered units can be costly (prices will vary depending upon the size of the compressor, but a 

basic unit will cost around $200) because they require an air gun and a compressor unit. Air-powered sprayers 

allow you to spray a variety of finishes and are a better choice for fine work. Airless sprayers are considerably 

cheaper than the air units, but they produce sprays with large, heavy paint particles so they are not good for laying 

down a really smooth finish. 

SYSTEM DESIGN 

  The setup consists of a long steel railing with two longitudinal grooves. Two wheels, each with a high load 

capacity and cut with a circular groove along its lateral surface, are balanced on the central limb of the railing that 

runs along its length between the grooves. The wheel grooves are fit to the limb of the railing. One wheel is followed 

by the other along the railing. An aluminum container houses both the wheels. An IR SENSOR is placed on either 

end of the railing. These IR Sensors are connected to DC motors that control the movements of wheels and lead 

screw. On one end of the aluminum container, a lead screw is fixed. The lead screw extends from the top of the 

painting area to the very bottom. The painting arrangement is set up in such a way that it could move up and down 

the lead screw.  

  The painting setup consists of a spray gun, a gripper, a DC motor and an IR sensor. The IR Sensor check if 

the area being painted is wall or not. The actual painting is carried out by spray gun. Gripper is used as a controlling 

mechanism to control the spray gun, thus regulating the flow of painting fluid. The DC motor controls the gripper. 

The signals from IR sensor controls the motor, and hence the gripper. 

The operation of the robot involves two endeavors, movement of the robot and painting. They are explained in detail 

as follows: 

Horizontal and Vertical movements: For painting the whole plane of a wall, the painting arrangement has to 

move in both horizontal and vertical directions. This robot moves in horizontal direction with the help of the 

wheels on the railing. The initial movement of the robot is just horizontal, painting along in a horizontal strip. Once 

it reaches the end of the horizontal range of the wall, an arrangement in the aluminum container senses by IR 

Sensor at the railing's end. This signals the end of the horizontal movement. The DC motor that moves the wheels 

along the railing stops operation for some time, which was fed to it as delay before the operation starts. The DC 

motor that is placed in the aluminum container and controls the vertical movements now rotates the lead screw so 

that the painting arrangement moves down by a step. Once the painting arrangement reaches the next step of 

vertical movement, the lead screw stops rotating, and the wheels are made to move in the reverse direction now, 

thus carrying out the horizontal painting in the reverse direction. The whole plane of the wall is painted thus in a 

zigzag manner. 

DC motors control the movement of the wheels: DC motors are, in turn, controlled by a Microcontroller. The 

rotation of lead screw is controlled by a geared dc motor. The roller that rotates this screw based on the control 
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signals from DC motor is placed inside the aluminum container. IR Sensors on the end of the railing determine 

when to stop the horizontal movement and commence the vertical movement through the screw. They do not 

commend the horizontal movement again, or stop the vertical movement. Those two operations occur 

simultaneously after a preordained delay. 

 

 

 

Fig. 3 Design of Rail in a) Isometric and b) Front View Fig. 4 Wheel Design  

  

 
Fig. 5 a) Isometric and b) Right Side View of Painting Robot  Fig. 6 Full Design of Painting Robot 

  

Painting Mechanism: The painting setup attached is attached to the lead screw. It moves vertically down based on 

the lead screw rotation. The painting of the spray gun is determined by the signal from the IR sensor. A gripper is 

attached to the spray gun. The pressing of this gripper causes the spray gun to eject paint. A motor is used to press 

the gripper and release it based on microcontroller signal. The IR sensor is positioned in such a way to sense any 

changes in the painted material even before painting is done on a particular point in the plane. The IR sensor is 

attached to the painting setup such that it moves ahead of the spray gun to determine the nature of the area being 

painted. If it finds any difference in the nature of the painted area, it sends a block signal to the microcontroller. The 

microcontroller actuates the motor controlling the gripper, and hence brings about the cessation of spraying until the 

sensor detects the surface of the wall again. Painting recommences when the paintable area is detected again             

Calculation: The moving arrangement weight is approximately 13kg, and the painting arrangement weighs a 

maximum of 10kg. So the total weight to be considered is approximately 25kg. This whole weight acts on the 

wheels.  

Torque = mass * distance N-m       (1) 

Torque = 24.5 N-m                         (2) 

 

CONTROL SYSTEM 

 The whole operation of the robot is controlled by the Microcontroller. Below is the flow chart of the operation of 

the painting robot. 

a) 
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Fig. 7 Flow Chart for Painting Mechanism 

CONCLUSIONS 

 The fabrication of painting robot based on the specifications explained above is currently in progress. The 

method proposed here applies only for buildings with flat wall surfaces. If buildings of complex shapes were to use 

this method, complicated railing shapes should be called to play. The robot does commendable help in avoiding the 

risk factor involved in manual painting with high altitudes. It also helps to overcome the health problems in 

painting like irritation of eye and skin. The robot has been designed in a cost effective and time effective manner. 

The future scope of this project would be to reduce the whole mechanical weight of the setup. 
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