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Abstract-Cleansing the glasses of multi-storey 

buildings are too precarious. With the intention 

of reducing the accidents, the researchers and 

design engineers put their utmost exertion in 

cleaning the high-rise buildings. The cleaning is 

significant unless the consequence of unhygienic 

leads to illness. Moreover, manual cleaning 

leads to uncertain problems like loss of their 

lives.  As a result, the leaning of creating 

failures in life-threatening moments could 

create a deadly mistake and it could lead even 

to lose lives. The advanced robotic technology is 

exploited to reduce that risk that occurs during 

manual cleansing of the skyscrapers. But it 

requires the skilled person to handle the 

cleaning robots and too expensive. To overcome 

these disadvantages of the existing system we 

proposed a simple and efficient glass cleaning 

and washing robot. It is implemented by using 

ARDUINO UNO(ATmega328). Bluetooth model 

is used as a communication device here. 
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I. INTRODUCTION: 

Safety and cleanliness are the major aspect in our 
day to day life. Most of the religion believe that 
cleanliness is so important for the creature. Owing 
to the importance of tidiness in our habitual life, 
the human started cleaning in a manual way 
likewise they impart their utmost effort. The 
human effort in cleaning the high rise building 
which might lead to accidents. In order to reduce 
the calamity, researchers invented robots which are 
necessary to ease the individual effort. Currently, 
robots such as vacuum cleaners, window cleaners 
are widely used in cleaning mechanisms. Robots 
have been invented to reduce human’s effort or 

replace the human being in the diverse hazardous 
and tricky task. Such robots are easily adapted to 
diverse environmental conditions. It requires a 
skilled person to manoeuvre the robots. Already 
existing robots were consuming high power 
because of multiple applications and complicated 
calculations. The designing of such robots is too 
complex which might show the way to high cost. 

This paper proposes a module that overcomes all 
those disadvantages mentioned above. The 
foremost objectives for the proposed paper are: 

 To improve the easiness of accessing the robot. 
 To reduce the power consumption 
 To clean the whole glass wall without any 

scratches. 

In this module, four DC motors called m1, m2, 
m3 and m4 were fixed at the corners of the 
windows and cross-connected with ropes. Motors 
are controlled by an IC driver which is connected 
to the AT mega 328 microcontrollers. The moving 
part is connected with water set up and a cleaning 
tool which are connected with a control switch. 
The device will move in the X-axis (horizontal) 
and Y-axis (vertical). The overall control will be 
given by the user through an android application. 
Bluetooth model is used as a communication 
device here. 

II. LITERATURE SURVEY 

“Danuţ Pavel TOCUŢ” has developed “Design 
of Cleaning Robot System to External Glass Walls 
of Buildings “which is based on the previous 
author research with the aim of research and 
implementation in services fields. Pavel designed a 
3D model of the vacuum robot-Isometric view. 
The cleaning and washing services of frontage 
walls in buildings are performed by the 3D 
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modelled robot. Here, Tocut’s calculations are 
complicated which consumes more time and 
power. Owing to its complex 3D and pneumatic 
vacuum systems, it's too expensive. The following 
approach surpasses all those disadvantages, to be 
reliable and easily affordable by everyone. It is 
portable and user-friendly to all kind of folks. It 
reduces the risk of human life from danger. 

III. EXISTING METHOD: 

The construction and maintenance of smart 
buildings with the architecture of frontages from 
glass walls attract the services of washing and 
periodic inspection of them. This structure is 
composed of a mechanical system with a light 
structure and power system formed by pneumatic-
vacuum. Here, the design of the 3D model used 
solid works which allow the users to define and 
organize multiple structures of assembly. The 
external size of climbing vacuum robot is very 
high and its design was selected on the basis of its 
window’s size (500 mm x 1200 mm x 500 mm). 
The flexible pipes of vacuum robots that interface 
six suckers to deliver adhesion on the vertical 
surface of the building wall made of glass. The 
cleaning robot composed of two sponges, two 
brushes along with dryer and aspiration drum 
wrapped with another brush. The predictable 
program and a PC operator lead and control the 
robot from a long distance. The 3D modelled robot 
is entitled at the fields of robots, which are more 
used in cleaning-washing services of frontage 
buildings with glass walls. Being a 3D model, this 
approach is very complex in design which 
consumes more power and time. 

IV. PROPOSED APPROACH 

Since already existing robots were consuming 
high power and time because of multiple 
applications and complicated calculations. Cost is 
high because of the 3D design and pneumatic 
vacuum system. With the intention of reducing the 
hindrance, the methodology is devised which is a 
simple and efficient glass cleaning and washing 
robot. This approach contains ATmega 328 
microcontrollers connected with Bluetooth, I 

driver, four motors (m1, m2, m3, and m4) and 
power supply. The four motors are interconnected 
by using rope in four directions in order to make a 
two-axis movement on the top and bottom 
directions. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

If the input is given as top m1 and m2 motors 
will rotate in reverse direction and m3, m4 motors 
will rotate in the forward direction. Due to this the 
cleaning set up will move towards up. If the input 
is given as bottom, the m1, m2 motors will rotate 
in forwarding direction and m3, m4 will rotate in 
reverse direction to move towards the bottom. The 
left and right movement are also possible for a 
further cleaning process. 

V. EXPERIMENTATION 

The main objective of the paper is to clean glass 
wall buildings. However, for the prototype model, 
windows are used as a tool. The control set up of 
the robot which is mounted on the backside. The 
four DC motor framed on the corners of the 
windows which is used as a moving part. The four 
motors are interconnected by using rope in four 
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Figure. 4.1 Block diagram of spinner obliterator 
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directions in order to make a two-axis movement 
on the top and bottom directions.  

The wiper motor is fixed at the centre of the 
window which is used for cleaning purpose and itis 
separately charged by 6F22 general purpose 9V 
battery. The water pumping motor is immersed in 
the water, which is used to spray the water through 
the tube. Bluetooth module is used for the 
interaction of ARDUINO board with DC motor. 

 

 

Figure 5.1 Motor setup 

To drive the motors in a particular direction, the 
algorithm is implemented in the ARDUINO IDE 
software by using c language. The sponge is 
controlled by looping of four cases. The sponge 
moves in upward, downward, Left and right 
direction. In the upward direction case, the positive 
terminal of motor 1 and 4 moves in the anti-
clockwise direction. Meanwhile, the positive 
terminal of motor 2 and 3 rotate in the clockwise 
direction. In down direction case, the positive 
terminal of motor 1 and 4 moves in clockwise 
direction. Meanwhile, the positive terminal of 
motor 2 and 3 rotates in an anti-clockwise 
direction. In the left direction case, the positive 
terminal of motor 1 and 2 moves in the anti-
clockwise direction. Meanwhile, the positive 
terminal of motor 3 and 4 rotates in the clockwise 
direction. In the right direction case, the positive 
terminal of motor 1 and 2 moves in a clockwise 

direction. Meanwhile, the positive terminal of 
motor 3 and 4 rotate in the anti-clockwise 
direction. The operation of the negative terminal is 
vice versa of positive terminals. This set up will be 
powered by a separate 12V battery.  

 

 

Figure 5.2 Cleaning setup 

The water and cleaning setup was controlled by a 
separate switch. The motors are driven at 60 rpm 
speed. 

VI. RESULT 

When the input is given to the motors located at 
the top of the window, the one-fourth of the 
window is cleaned, Similarly, the remaining three-
fourths of the window is cleaned by giving the 
input to the adjacent motors (m1&m2, m2&m3, 
m3&m4, m4&m1). The sponge is a simple 
cleaning setup and also protect the glass from 
scratches. The sponge movement is regulated by 
the rope which is connected to DC motor, 
according to the algorithm used in ARDUINO 
board which cleanse the mirror/window. The 
results of cleaning the glass-walled buildings are 
attained using this prototype. 

VII. CONCLUSION 

In this paper, the window cleaning prototype 
module is proposed with sophisticated usage, low 
power consumption, and less expensive. Still, with 
the intention of outspreading the project, following 
brainwave is required. The robot can be superior 
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by escalating the RPM of the motor and rope 
length, according to the glass wall specification. 
The water can be recycled by appending water 
recycling set up.Wireless communication such as 
GSM element, RF transmitter can also be exploited 
for high range communication. The rotating probe 
can also use for enhancement of water force in 
order to get better performance. 
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