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Abstract—Wall climbing robots are intended for smooth 
maneuverability over walls, glass and other vertical surfaces. 
Manual labor is still used in developing countries to carry out tasks 
like painting and cleaning of tall buildings. Robots are used to reduce 
human efforts and automatically carry out tasks which would 
otherwise require tedious efforts. To overcome the difficulties and 
risks that entail in manual labor a wall climbing robot can be used to 
carry out these tasks. Wall- climbing robot can also be used in 
surveillance applications like in military and security by mounting a 
high resolution camera. Hikers use their hands to grip the wall 
tightly to climb and the legs are used for support. A pneumatic 
mechanism inspired by this motion was derived to help climb the 
vertical wall surface. The capability of the robot to grip the wall 
firmly is the main aspect of this robot. This can be achieved by 
attaching vacuum suction pads which create the required suction and 
stick firmly against the wall surface and the robot can carry out the 
various tasks required. Weight of the robot is the main criterion to 
carry out all the calculations. The weight of robot is kept as minimum 
as possible so that the robot can move swiftly. This paper presents a 
proposed design and analysis of a wall climbing robot using 
pneumatic suction mechanism. 

1. INTRODUCTION 

In recent decades, robotic elements have become effective tool 
to solve many real time issues which humans fail to do. This 
domain has endless opportunities as well as applications. 
Fields like medicine, military, automotive engineering, etc. are 
main domains of robotic applications. Robots for applications 
like surveillance, wall climbing, cleaning, search and rescue 
operations, etc. are widely used [1]. There has been 
development of various algorithms, systems, techniques to 
build a well performing robot. These kinds of robots have 
some amount of decision making skills and intelligence.  

As human work force increases risk of accidents in jobs like 
cleaning or painting high rise buildings and wall climbing 
robots are developed to reduce this risk. Robotic applications 
not only alleviate human efforts but also reaffirm efficiency in 
the desired task. An efficient wall climbing robot needs to be 
developed in order to maximize fault tolerance, dust removal, 
safety, user interaction, minimize noise, energy consumption. 

2. LITERATURE REVIEW 

Robots have been designed since early 90’s and as per 
increasing demands in innovative features in robot, there has 
been an exponential growth in robotic devices. A wall 
climbing robot is one such innovation in this field. The wall 
climbing robots are supposed to perform dangerous 
operations, tasks such as spray painting, cleaning of high rise 
buildings, working on glass surfaces, maintenance of nuclear 
plants, etc. According to research carried out at University of 
Hamburg, Germany, Shanghai Science and Technology 
Museum has been taken as the operation target and a new kind 
of cleaning robot named ‘Sky Cleaner 3’, a cleaning robot on 
high-rise buildings has been presented [Zhang & Zhang, 
2006]. Fig. 1 shows prototype of Sky Cleaner 3. 

Mechanism of the robot is completely actuated by pneumatic 
cylinders and is attached to glass wall with vacuum suckers. It 
consists of two cross-connected rod less cylinders named X 
and Y. About 2 degree rotation takes place at every step. The 
X and Y cylinders are connected to four short-stroke foot 
cylinders named Z. Function of foot cylinders is to lift and 
lower the vacuum suckers in their direction. For the movement 
in right and left direction, ankle joint is used. 

 

 
Fig. 1: A Prototype of Sky Cleaner 3, a cleaning robot used on 

high rise glass buildings [1]. 
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modifications. Supply of paint can be given by tubes and 
capillary tubes. Another application of cleaning can be 
managed to develop by attaching a cleaning brush or cloth like 
attachment on the same body after making some changes.  

7. ACKNOWLEDGEMENTS 

This work was a part of undergraduate project by the authors 
under the valuable guidance of Dr. J. L. Minase. We are 
thankful and fortunate enough to get constant encouragement, 
support and guidance from Department of Mechanical 
Engineering, Sinhgad College of Engineering, Vadgaon for 
helping us in successfully completing our project work. 

REFERENCES  

[1] Houxiang Zhang, Jianwei Zhang, Guang Zong, “Effective 
pneumatic scheme and control strategy pf a climbing robot for 
class wall cleaning on high rise building”, Advanced Robotic 
System, Vol. 3, No. 2 (2006), ISSN 1792-8806, pp. 183-190. 

[2] Avishai Sintov, Tomar Avramovic, Amir Shapiro, “Design and 
motion planning of an autonomous climbing robot with claws” 
Robotics and Autonomous Systems, Vol. 59 (2011) pp. 1008-
1019. 

[3] Shunsuke Nansai, Rjesh Elara Mohan “A survery of wall 
climbing robots: Recent Advances and challenges” MDPI Journal 

[4] Y. Wang, Li, Gong Zong, “Control System Design of Intelligent 
Window Cleaning Robot”, Robot, Vol. 23, No. 4,pp. 311-315, 
2001. 

[5] Daniel Schmidt, Karsten Berns “Climbing Robots for 
maintenance and inspection of vertical structures – A survey of 
design aspects and technology” Robotics and Autonomous 
Systems 61(2013) 1288-1305. 


