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Abstract  

Our project deals with the fabrication of the wall climber robot. A robot that can vertically 

and self-governing move vertically along an unpleasant surface, for example, stucco, offers 

extensive military and citizen points of interest. Situated high on a building, the robot, serving as 

a perception stage, could give significant military insights and also support in hunt and salvage 

operations. Such a robot could additionally be utilized for unmanned breadths of unfriendly 

territories and serve as a stage for convey guns and explosives. As far as non-military person 

utilize, the robot could be utilized within development to indicator back the advancement or state 

of different operations being executed at hazardously abnormal amounts. Then again, there are 

still issues for the humanoid robots to acknowledge true human-like strolling. As of now, a large 

portion of the biped robots stroll with knee curved and waist drop down moving with consistent 

waist tallness. This firm sort of customary strolling example is ended up being more vitality 

devouring. Following features of the robot comes under the requirements of the robot: 

 Simple Design & Portable in use. 

 Light weight. 

 Automatic operation while working. 

Our project satisfies the above requirement which is light in weight and can 

independently climb and clean up on walls using the concepts of the vacuum. Simple 

components such as the vacuum cups, solenoid valves, one stage vacuum pump, etc. and also 

the low cost of the system makes the project more versatile. 
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1. INTRODUCTION  

Climbing robots are useful devices that 

can be adopted in a variety of applications 

like maintenance, building, inspection and 

safety in the process and construction 

industries. These systems are mainly 

adopted in places where direct access by a 

human operator is very expensive, because 

of the need for scaffolding, or very 

dangerous, due to the presence of a hostile 

environment. As the results of surveying the 

requirements for the wall climbing robot, the 

following points are necessary for providing 

the robot for practical use: 

 It should be small size and 

lightweight for portability. 

 Automatic operation during moving. 

A wall climbing robot should be light 

and allow a large payload, reducing 

excessive adhesion forces and carrying 

instrumentations during navigation. Up to 

now, considerable research was devoted to 

these machines and various types of 

experimental models were proposed.  

The two major issues in the design of 

wall climbing robots are their locomotion 

and the adhesion methods. With respect to 

the locomotion type, three types are often 

considered: the crawler, the wheeled and the 

legged types. According to the adhesion 

method, these robots are generally classified 

into three groups: vacuum or suction cups, 

magnetic, and gripping to the surface. 

Recently, new methods for assuring the 

adhesion, based in biological findings, have 

also been proposed.In this project we have 

used  the system in which the robot carries 

an onboard pump to create a vacuum inside 

the cups, which are pressed against the wall. 

This system enables the robots to adhere on 

any type of material, with low energy 

consumption. But vacuum adhesion is 

suitable for usage on smooth surfaces, 

because the roughness can lead to a leakage 

in the vacuum chamber such as suction cup. 

We have used piston driven arrangement for 

the movement of the robot against the 

gravitational force. 

2. TYPICAL CALCULATION FOR 

PAYLOAD  

Assuming four suction cups, each of 

diameter 5cm the payload is calculated as 

follow: 

We use an equation   

d=1.12*(m*S/Pu*n*μ) ½ where, m- Mass of 

the robot, d- Diameter of suction cup, Pu- 

Pressure.  If, m = 1.8 kg, d = 5 cm, n = 4, µ 

= 0.5 for glass and S = 4 for vertical and 2 

for horizontal, then, by substituting these 
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values in above equation. We get Pu 

=0.112kg/cm2 for vertical. Pu= 0.112 kg 

/cm2. This is pressure created by suction 

cup. Now, if A is the area of the surface 

covered by the cup and if  we have 4 suction 

cup of dia. 5cm, then the mass carried by 

single suction cup = A x Pu = 19.635 x 

0.112 = 2.199 kg. Hence the total payload 

together by four suction cups will be 4 x 

2.199 = 8.796 kg. 

3. SYSTEM COMPONENTS 

 3.1 Pneumatic Cylinder 

Pneumatic cylinder(s) (sometimes known 

as air cylinders) are mechanical 

devices which use the power of compressed 

gas to produce a force in a reciprocating 

linear motion.  

Like hydraulic cylinders, something forces 

a piston to move in the desired direction. 

The piston is a disc or cylinder, and the 

piston rod transfers the force it develops to 

the object to be moved. Engineers 

sometimes prefer to use pneumatics because 

they are quieter, cleaner, and do not require 

large amounts of space for fluid storage. 

 

Because the operating fluid is a gas, leakage 

from a pneumatic cylinder will not drip out 

and contaminate the surroundings, making 

pneumatics more desirable where 

cleanliness is a requirement. For example, in 

the mechanical puppets of the Disney Tiki 

Room, pneumatics are used to prevent fluid 

from dripping onto people below the 

puppets. 

4. TYPES 

Although pneumatic cylinders will 

vary in appearance, size and function, they 

generally fall into one of the specific 

categories shown below. However, there are 

also numerous other types of pneumatic 

cylinder available, many of which are 

designed to fulfill specific and specialized 

functions. 

4.1 Single-Acting Cylinder 

Single-acting cylinders (SAC) use 

the pressure imparted by compressed air to 
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create a driving force in one direction 

(usually out), and a spring to return to the 

"home" position. More often than not, this 

type of cylinder has limited extension due to 

the space the compressed spring takes up. 

Another downside to SACs is that part of the 

force produced by the cylinder is lost as it 

tries to push against the spring. 

4.2 Double-acting cylinders  

(DAC) use the force of air to move in both 

extends and retract strokes. They have two 

ports to allow air in, one for outstroke and 

one for in stroke. Stroke length for this 

design is not limited, however, the piston 

rod is more vulnerable to buckling and 

bending. Additional calculations should be 

performed as well. 

4.3 Solenoid Valves  

There are two flow control valves operating 

at 24V providing alternate path to two pair 

of suction cups and one solenoid valve 

operating at 230V main supply provides 

pressured air signal to two inlets of cylinder.  

4.4 Vacuum pump and Suction cups: 

If the Compressor/Vacuum Pump is used to 

create a very low pressure end to suck the 

air inside the suction cups with the help of 

reservoir. It operates on 230 volt AC supply. 

 

Fig.4.1 Vacuum Cups 

 

Thin layered fibre suction cups are used. 

The robot contains two pair of active cups to 

adhere to wall and three supportive cups to 

with stand robot weight. 
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5. CONTROL UNIT 

The control unit (CU) is a component of a 

computer's central processing unit (CPU) 

that directs the operation of the processor. 

6. WORKING PRINCIPLE 

The experimental setup of our project 

consists of two columns in which the four 

vacuum cups are fixed. Each column 

consists of two vacuum cups, one at the top 

and the other at the bottom. The two 

columns are placed parallel and connected 

by suitable link joints. At the center of the 

column is connected with the pneumatic 

cylinders which are operated by a vacuum 

pump into solenoid valve. The vacuum cups 

are connected with the vacuum pump so that 

the vacuum is created in the cup and sticks 

to a surface, usually a wall. The entire 

system is controlled with the help of a 

microcontroller unit. 

 

First the device is made to stick to the wall 

by switching on the vacuum pump so that 

the vacuum is created at the cups.  

 

 Thus process is repeating by the same 

procedure and with the help of the 

microcontroller unit, the walls of the high 

rise buildings and other surfaces like glass, 

hard surface etc. can be easily climbed. 

Once the robot keeps on climbing the wall, 

the camera will capture the live streaming of 

the movement and is shared to the monitor 

using wi-fi. And using the micro controller 

(here PCB) labVIEW is interfaced to the 

robotic system to analyse the cracks present 

in the wall surfaces. 
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Fig.6.1 LabVIEW Programming Window 

Fig.6.2 Implemented Robot 

CONCLUSION  

We conclude from the previous 

discussions that it is all about developing a 

wall climbing robot that uses complete 

mechanical principles except the control 

unit at a very affordable estimation that 

will help the project to find a wider 

application. The design and fabrication of 

the project has been successfully achieved. 

The components required are simple 

enough and the programming required is 

basic. The battery has been connected 

externally for more power.Finally,this 

robot should be further developed so that it 

can be assigned to do tasks that would be 

difficult for humans to do. 
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