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Abstract— The aim is to replace the current skyscraper 

which operates semi-automatically to move up and down in 

the building. In the conventional method the one end of the 

string is connected to the machine and other end passes 

through the pulley, which is coupled to the DC motor. The 

machine moves vertically upwards and downwards. So, each 

time after the operation is completed the instrument is 

dislocated to the new position. It also has a defect, when 

machine reaches the highest point of the building the water 

pressure is reduced based on the principle of elevation. To 
eliminate these errors an automatic skyscraper window 

cleaning machine is developed which uses high pressure 

pump to maintain a constant flow rate through the tube and 

spray out of the nozzle. The two DC motors are used to 

create a motion in both axes. In addition to that an 

Altitude/Pressure sensor is added to measure the height and 

pressure of air. The recorded data are sent to the operator 

periodically through the GSM module attached in the 

platform. Moreover, a DC motor attached to the shaft is 

used to clean the facade and flat jet nozzle to spray the 

water. This entire operation is controlled by an Arduino 
UNO microcontroller. Once the dimensions of the building 

are fed to the microcontroller it carries the operation.  
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I. INTRODUCTION 

To reduce the geographical boundaries. People started to 

build high rise buildings which could accommodate large 

numbers of people in less space and to maintain the good 
look of the building façade is cleaned routinely. An 

innovative idea of skyscraper machine is introduced to 

reduce man working hours and to eliminate the risk from 

man hanging several feet from the ground. The Instrument is 

designed using a low power microcontroller and a GSM 

module with max 232 module to make it more user friendly 

for the operators.  

The machine is especially developed for cleaning 

the facade. It is equipped with different sensors which 

provides necessary control data to the microcontroller and 

ensure the working of the machine more effectively. 

II. ARDUINO UNO MICROCONTROLLER 

A microcontroller often serves as the “brain” of a 

mechatronic system. Like a mini, self-contained computer, it 

can be programmed to interact with connected hardware 

and/or a user, much like a PC connected to a small network 

of hardware. As the computer industry has evolved, so has 

the technology associated with microcontrollers. Every year 

microcontrollers become much faster, have more memory, 
and extend their input and output feature sets, all the while 

becoming even cheaper and easier to use.  

The Arduino Uno is a microcontroller board based 

on the ATmega328 datasheet. It has 14 digital input/output 

pins of which 6 can be used as PWM outputs, 6 analog 

inputs, a 16 MHz crystal oscillator, a USB connection, a 

power jack, an ICSP header, and a reset button It contains 

everything needed to support the microcontroller; simply 

connect it to a computer with a USB cable or power it with 

an AC-to-DC adapter or battery to get started. 

III. BLOCK DIAGRAM 

 
Fig. 1: Block Diagram 

IV. COMPONENT DESCRIPTION  

A. Controller Used 

Arduino UNO microcontroller is used in this project. It is 

the central processing unit of the project. 

B. Motor Driver IC 

L293D is a dual H-bridge motor driver integrated circuit. 

The Motor drive in this circuit is used to control the 

direction of DC motor used in conveyor and cylinder.  

C. Altitude Sensor 

The MPL3115A2 is a MEMS pressure sensor that provides 
altitude data in units of meter and the pressure output can be 

resolved with output in fractions of a pascal. I2C is a 

communication protocol. 



Automatic Skyscraper Window Cleaning Machine using ATmega328P Microcontroller 

 (IJSRD/Vol. 7/Issue 12/2020/114) 

  

 All rights reserved by www.ijsrd.com 429 

D. Passive Infrared Sensor 

Objects that generate heat also generate infrared radiation 

and those objects include animals and the human body. PIR 

detects such radiation generated. 

E. Relay 

Relay is the device that open or closes the contacts to cause 

the operation of the other electric control. (5VDC-Coil) 

F. DC Motors 

A device that converts electrical energy into mechanical 
energy or imparts motion. 

G. GSM module 

The Global System for Mobile Communications is a 

standard developed by the European Telecommunications 

Standards Institute to describe the protocols for second-

generation digital cellular networks used by mobile devices 
such as mobile phones and tablets. SIM900A Modem is 

built with Dual Band GSM/GPRS based SIM900A modem 

from SIMCOM. 

H. Battery 

A container consisting of one or more cells, in which 
chemical energy is converted into electricity and used as a 

source of power. 

I. Tube 

PVC flexible tube is suitable for flowing water from tank to 

pump.  

J. 12V Adapter 

The Device is used to convert 240 VAC supply to 12 VDC 

supply that is suitable for driving the motors and electro 

valve in this circuit 

K. DC Pump 

The water pump is used to transfer the water from one 

location to another.AS180-12250A water pump made of 

ABS material. 

V. WORKING  

The Instrument is turned on by switching on the power 

supply. Initially the machine starts to travel downwards by 

spraying the water from the nozzle which is fitted on the 

machine. Here we use flat nozzle jet, sprays the water at an 

angle 15-300. Along with that the brush motor rotates that 

sweeps the dust sticked on the facade. The motor and the 

pump operate until the PIR Sensor 1 which is fitted at the 

bottom of the machine sends the control signal to the 

microcontroller. The signal is processed with the data as 

written in the algorithm and send the voltage signal to the 

motor drive after the pre-set time. 
The DC motor (vertical) starts to rotate in the 

opposite direction thus pulling the rope. The altitude sensor, 

which is fitted on the machine gives the altitude, thus by 

formulating and gives the final output of number of floors it 

crossed and sends the output to the user through GSM 

Communication.  

When the machine reaches the top position by 

sensing through the PIR Sensor 2 which is placed on top of 

the machine. The machine is halted for a pre-set time and 

then the DC Motor (Horizontal) starts to operate. The Shaft 

of the DC Motor (Horizontal) is connected to spur gear 
meshes on to the Rack moves forward to the predefined 

distance and then the motor stops and then the DC Motor 

(Vertical) starts to operate. Thus, the cycle is continued until 

the entire window is covered in the building. 

The communication between the GSM and the user 

is established for every 5 minutes and the cyclic 

competition. 

VI. FLOW CHART 

 
Fig. 2: Block Diagram 

VII. SOFTWARE SECTION 

A. Arduino IDE 

Arduino IDE (Arduino Integrated Development 

Environment) Contains a text editor for writing codes, a 

message area, a text console, a toolbar with buttons for 

common functions and a series of menus. It connects to the 

Arduino and Genuine Hardware to upload program and 
communication with them. Programs written using Arduino 

software (IDE) are called sketches. These sketches are 

written in the text editor and are saved with the file 

extension (.ino). The editor has features for cutting/pasting 

and for searching/replacing text. The message area gives 

feedback while saving and exporting and also display errors. 

The console display text output by Arduino software 

including complete error message and other information’s. 

VIII. APPLICATIONS 

 Skyscraper façade cleaning. 

 Chimney cleaning. 



Automatic Skyscraper Window Cleaning Machine using ATmega328P Microcontroller 

 (IJSRD/Vol. 7/Issue 12/2020/114) 

  

 All rights reserved by www.ijsrd.com 430 

IX. CONCLUSION 

This project represents the automatic skyscraper window 

cleaning machine. The machine can be implemented in both 

tall and short size buildings. It’s tested in all the condition at 

work beneficial. Additionally, camera can be included to 

measure the dirt density and implement IOT for autonomous 

operation. 

To rivet the work piece. Wireless communication 

like GSM and Wi-Fi can be implemented to look at the 

status of machine.   

X. FUTURE SCOPE 

In future we can implement following factors: 

 Online monitoring can be implemented (For example: 

Vision system is added). 

 Vacuum system can be added to remove the loose sand 

from the window. 
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