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Abstract—In this paper, a floor-cleaning robot named “SWEBO 
FIGHTER 3S” is designed specifically for tough regions in a 
residence is proposed. This is a robot which can be utilized for 
domestic use, thereby to provide cleanliness in a well-furnished 
manner that’s efficient than manual cleaning. At present, cleaning 
robots are available in the market for domestic use that are capable 
of cleaning flat surfaces. But, our device has the capability to clean 
tough regions like staircase and also providing surveillance parallel. 
SWEBO can be utilized for domestic use such as home, office and 
also in public places like railway station, bus stand, airports, etc., 
SWEBO’s intellect is controlled by ATMEGA 2560. Infrared sensor is 
used to detect and decide the path to be cleaned. Ultrasonic is used 
as a preventive functional unit that can elude sudden drop of the 
robot from an uneven surface. The main advantage in SWEBO is 
corner and staircase cleaning in association with a Bluetooth 
interface. This Bluetooth provides the facility of schedule cleaning, 
selection of cleaning mode and live streaming with an intelligent 
camera interfaced with Wi-Fi module is used for domestic 
surveillance. 
   
Keywords: Domestic cleaning, ATMEGA microcontroller, Staircase 
cleaning, Corner cleaning, WI-FI camera. 

1. INTRODUCTION 

Domestic cleaning robots that are available in the market are 
not affordable for a common man. In Indian markets such 
cleaning robots are manufactured with single function (i.e., 
either Vacuum or Mop cleaning) with moderately high cost. 
This can be overcome by our SWEBO at affordable cost price. 
This name “SWEBO FIGHTER 3S” is nothing but, SWEBO 
embodies Sweeping + robot, FIGHTER for germs protection, 
and the 3S is for Surface cleaning, Staircase cleaning and 
Surveillance. 

The structural design of the robot is designed in such a way 
that it attains the capability of cleaning the above mentioned 
tough areas. Also the sweeping and mopping functions are 
carried on by means of the placing them in the front and back 
of the robot which is in a logical manner. The vacuum 

cleaning device is placed over the sweeping end to collect the 
dirt from that unit. The sweeping unit is provided with bristles 
over the blades for cleaning. In case of the mopping unit a 
mopping sponge is provided in such a way that it performs 
both dry and wet cleaning with an associated water supply unit 
connected to it. 

The locomotion of the robot is provided by means of four 
wheels that are connected with four geared motors to each. By 
this the locomotion of the robot is made possible for all the 
directions such as front and rear, left and right by 
programming for the wheel movements. 

The main purpose for which the robot was designed is 
staircase cleaning which is made possible by a simple logical 
techniques. Using screw rods and motors in the front and rear 
to lift the entire robot over the staircase one step at a time and 
clean the step on which it as landed on. By this the robot 
climbs over the step one by one and cleans each step till the 
staircase ends. An ultrasonic sensor is used to make the robot 
to be stable on all surfaces and also infrared sensors for 
detecting obstacles and align the path for the robot and clean 
accordingly. This functions of the robot is maintained and 
reported to the user by means of a Bluetooth module 
interfacing with the mobile of the user. An intelligent camera 
is installed on the robot for surveillance in all 360º and report 
it to the user using Wi-Fi module. 

This paper is organised as follows: The proposed system 
model and analysis of SWEBO FIGHTER 3S are discussed in 
section II. In section III, Characteristics of the system is 
presented. In section IV, Operation modes of SWEBO 
FIGHTER 3S are briefed. In section V, Result and Discussion 
are discussed and concluding remarks is given in section VI. 
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2. PROPOSED SYSTEM 

A. Block Diagram: 

The function of the robot is fancied under the given block 
diagram illustrated in Fig. 1. 

 

Fig. 1: Block diagram of proposed system 

B. Multiple Surfaces: 

Using multiple cleaning techniques different kinds of floors 
can be cleaned. In brief, the sweeping rollers placed in the 
front are meant for basic sweeping which is suitable normal 
dust cleaning of floors and also carpeted floors. In case if the 
floor as to be wet cleaned, then the sweeping roller in 
association with the mopping roller is used with water supply. 
In case if the floor rapidly changes from normal floor to 
carpeted floor then the sensors detect the floor type and 
implies dry or wet cleaning accordingly, thereby making it a 
smart sensing robot. 

C. Staircase cleaning: 

This is one of the main special feature that makes the robot a 
unique cleaning device. The robot is designed in such a way 
that its structural design suits for cleaning the staircase on its 
own by climbing and getting down the steps. By this feature 
the robot itself tends to move on the steps thereby cleaning 
them. This is made possible by means of screw system by 
which the entire robot is lifted up initially until the surface of 
the step is detected. As soon as the surface of the step is 
detected then the motor that operates the screw starts to 
function thereby the robot is lifted up and then it is placed 
over the surface of the step which is a one step at a time 
process as shown in Fig. 2. By repeating the same process the 
robot moves from one step to another of the staircase and 
thereby lifting it up and similarly the robot follows the same 
technique vice versa thereby moving towards the initial point 
from where the robot started its locomotion. 

 

Fig. 2: SWEBO on staircase 

D. Surveillance: 
This is one of the additional feature that has been included in 
this cleaning robot which enables the user to have a 
surveillance of their residence during their absence by means 
of an advanced camera that ensures security in the residence. 
This camera tends to work over all the 360º that ensures 
security over the entire place around the robot. This advanced 
camera is also provided with audio recording and also night 
vision that enables security throughout the day in all 
circumstances. Also using surveillance in a cleaning robot will 
be a secret installation which can never be estimated by the 
intruder. If an intrusion is confirmed during the absence of the 
user the information of the detected intrusion is send to the 
user by means of user’s mobile application in the mobile. This 
further ensures the safety and security of the residence under a 
full pledged manner thereby creating alertness over the 
consumers about the safety of their residence. Also a system 
of door safety alarm is fixed in such a way that when the 
intruder tries to open the door the information is send to the 
cleaning robot and that in turns alerts the user by means of a 
mobile application, so that even the unauthorized entry of any 
strangers can be detected and the user is alerted. 

3. SYSTEM CHARACTERISTICS 

SWEBO FIGHTER 3S is implemented by the use of 
microcontroller, IR sensor, Ultrasonic sensor, Bluetooth 
module, Wi-Fi camera.   

A) Microcontroller ATMEGA 2560 
B) IR sensor 
C) Ultrasonic Sensor   
D) Bluetooth Module 
E) Wi-Fi Camera 
A.    Microcontroller: 
The high-performance, low-power Atmel 8-bit AVR RISC-
based microcontroller combines 256KB ISP flash memory, 
8KB SRAM, 4KB EEPROM, 86 general purpose I/O lines, 32 
general purpose working registers, real time counter, six 
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flexible timer/counters with compare modes, PWM, 4 
USARTs, byte oriented 2-wire serial interface, 16-channel 10-
bit A/D converter, and a JTAG interface for on-chip 
debugging. The device achieves a throughput of 16 MIPS at 
16 MHz and operates between 4.5-5.5 volts. By executing 
powerful instructions in a single clock cycle, the device 
achieves a throughput approaching 1 MIPS per MHz, 
balancing power consumption and processing speed. Pin 
diagram of Atmel ATmega 2560 is given in Fig. 3. 

 

Fig. 3: ATMEGA 2560 – Pin Diagram 

B.    IR Sensor: 

An infrared sensor is an electronic device that emits in order to 
sense some aspects of the surroundings. An IR sensor can 
measure the heat of an object as well as detects the motion. 
These types of sensors measures only infrared radiation, rather 
than emitting it that is called as a passive IR sensor. Usually in 
the infrared spectrum, all the objects radiate some form of 
thermal radiations. These types of radiations are invisible to 
our eyes that can be detected by an infrared sensor. The 
emitter is simply an IR LED (Light Emitting Diode) and the 
detector is simply an IR photodiode which is sensitive to IR 
light of the same wavelength as that emitted by the IR LED. 
When IR light falls on the photodiode, the resistances and 
these output voltages, change in proportion to the magnitude 
of the IR light received. 

C.    Ultrasonic Sensor: 

Ultrasonic transducers (Fig. 4) are transducers that convert 
ultrasound waves to electrical signals or vice versa. Those that 
both transmit and receive may also be called ultrasound 
transceivers; many ultrasound sensor besides being sensors are 
indeed transceivers because they can both sense and transmit. 
These devices work on a principle similar to that of 

transducers used in radar and sonar systems, which evaluate 
attributes of a target by interpreting the echoes from radio or 
sound waves, respectively. Active ultrasonic sensors generate 
high-frequency sound waves and evaluate the echo which is 
received back by the sensor, measuring the time interval 
between sending the signal and receiving the echo to 
determine the distance to an object. Passive ultrasonic sensors 
are basically microphones that detect ultrasonic noise that is 
present under certain conditions, convert it to an electrical 
signal, and report it to a computer. 

 

Fig. 4: Ultrasonic Sensor 

D.    Bluetooth Module: 

HC-05 (Fig. 5) module is an easy to use Bluetooth SPP (Serial 
Port Protocol) module, designed for transparent wireless serial 
connection setup. Serial port Bluetooth module is fully 
qualified Bluetooth V2.0+EDR (Enhanced Data Rate) 3Mbps 
Modulation with complete 2.4GHz radio transceiver and 
baseband. It uses CSR Blue core 04-External single chip 
Bluetooth system with CMOS technology and with AFH 
(Adaptive Frequency Hopping Feature). It has the footprint as 
small as 12.7mmx27mm. 

 

Fig. 5: Bluetooth Module HC-05 

E. Wi-Fi Camera: 

Wireless security cameras are closed-circuit television 
(CCTV) cameras that transmit a video and audio signal to a 
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wireless receiver through a radio band. Many wireless security 
cameras require at least one cable or wire for power; 
"wireless" refers to the transmission of video/audio. However, 
some wireless security cameras are battery-powered, making 
the cameras truly wireless from top to bottom. Wireless 
cameras are proving very popular among modern security 
consumers due to their low installation costs (there is no need 
to run expensive video extension cables) and flexible 
mounting options; wireless cameras can be mounted/installed 
in locations previously unavailable to standard wired cameras. 
In addition to the ease of use and convenience of access, 
wireless security camera allows users to leverage broadband 
wireless internet to provide seamless video streaming over-
internet. 

4. OPERATION MODES 

Here, we have designed SWEBO to operate in different 
modes. These modes includes the following 

A) Only Vacuum 
B) Vacuum with Mopping 
C) Only Mopping 
D) Staircase Cleaning 
E) Surveillance  

A.    Only Vacuum: 
In this mode, with the help of smartphone – a command “1” is 
transmitted to the Bluetooth module HC-05 (Which is present 
in the SWEBO). While receiving this command, it just powers 
vacuum motor and vacuum support roller leaving rest to turn 
off. 

B.    Vacuum with Mopping: 
In this mode, with the help of smartphone – a command “2” is 
transmitted to the Bluetooth module HC-05 (Which is present 
in the SWEBO). While receiving this command, it each and 
every portion of the SWEBO to its full throttle. 

C.    Only Mopping: 
In this mode, with the help of smartphone – a command “3” is 
transmitted to the Bluetooth module HC-05 (Which is present 
in the SWEBO). While receiving this command, it just powers 
mopping roller leaving rest to turn off. 

D.    Staircase Cleaning: 
In this mode, with the help of smartphone – a command “4” is 
transmitted to the Bluetooth module HC-05 (Which is present 
in the SWEBO). While receiving this command, it make sure 
that it is placed near staircase and initialize the front and rear 
lift with the help of Ultrasonic sensor. Decisions are taken by 
the SWEBO accordingly. 

E.    Surveillance: 
In this mode, a string is received by the smartphone from the 
HC-05 module present in the SWEBO. This is received only 
when the switch placed on the door is triggered. If it is you, 
leave the message. If not, then you can access the Wireless IP 
camera with the help of smartphone app. SWEBO will 

automatically work as surveillance bot by turning off all the 
features of a cleaning robot. At that time of surveillance, it 
powers only the 4 driving motors.  

5. RESULT AND DISCUSSIONS 

This model is well suited for modern day customers as shown 
in Fig. 6. With its feature of surveillance and smartphone 
interface, it can operate from anywhere and provides the extra 
advantage of viewing your residence 24*7. On further analysis 
over the results and outputs that has been arrived we conclude 
that this robot ensures cleanliness on all aspects. The highly 
modernised sweeping system in association with the vacuum 
sucking system ensures dirt free floor. In addition to that the 
mopping system that includes wet cleaning by means of a 
sponge roller and a liquid container that is used to store any 
special cleaning liquid that has to be applied on the floor for 
cleaning. This also includes ultra violet light source that 
enables the device to eradicate germs on the floor while 
cleaning them. 

 

Fig. 6: Side view of SWEBO  

In addition to this the infrared sensors present in the device 
enables the locomotion of the device by identifying the walls 
and obstacles that is found on the way it crosses and also the 
same sensor is placed in the bottom for identifying pits or 
unbalancing over the floor and adjust to it accordingly. Apart 
from this an additional useful feature for surveillance is added, 
that alerts the user by means of a text message if any 
unauthorized entry has been made through the door of the 
owners residence and after the instruction of the user is 
received it neither follows the activity of that person by means 
of advanced camera that is installed in it or just ignore the 
entry on the advice of the user by their Smartphone.  

By this all the activities that happens in the absence of the user 
can be detected and the user can take actions accordingly 
which ensures a clean house in addition to a surveillance 
system. The above mentioned factors and outputs are obtained 
completely with remarkable improvement that was expected. 
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6. CONCLUSION 
In this paper, a domestic cleaning robot “SWEBO FIGHTER 
3S” is proposed and implemented for the enhancement of 
domestic residential workload of consumers and to improve 
the understanding between a human and a robot. This system 
will facilitate the customer to live a sophisticated life with an 
ensured cleanliness in the living place. The developed system 
is compact, multifunctional and affordable than any other 
cleaning robot available in the market with such incredible 
features. 
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