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 Abstract 
The unchecked Human activities in India have lead to 
severe deterioration in the quality of water giving rise to 
major problem of water pollution. The Bellandurlake of 
bengluru is the prime example of it in recent time. Our 
aquatic bot is proposed to clean out the floating debris from 
the water bodies. The bot is powered by solar batteries and 
provisions are provided to avoid excessive charging and 
discharging of the batteries. For the detection of debris 
ultrasonic sensor is deployed which can detect the waste 
material as well as determine the location of the bot with 
respect to the bank of water body. Propellers are provided 
for the propulsion of the boat in desired direction. 
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Introduction 
Robotics is at the current peak of technological 
development.  Initially the sole purpose of robot was only 
restricted to reduce the man power. Robotics deals with the 
design, construction, operation, and use of robots, as well 
as computer systems for their control, sensory feedback, 
and processing and decision making capacity they can 
complement or even substitute to the man in intellectual 
activities[1]. Mobile robots has characteristics of locating 
from one place to another and can be classified based on the 
type of locomotion system (trough wheels, legs, air 
propulsion, steam, propellers).Day by day  environment and 
ecosystem is getting degraded. Water pollution is a serious 
problem for entire world. It threatens the life of species 
living under water. Rivers and lakes are used as a primary 
sources of portable water by populations all over the world. 
This is the another serious consequence of water 
pollution[3]. 
Natural environment like lakes plays a great role in the 
existence of life on earth, but due to increased human 
activities the pollution of the floating garbage is increasing 
day by day Water pollution results when contaminants are 
introduced into the natural environment, ecosystem can be 
severely damaged by water pollution. To solve the above 
mentioned problems we have designed an autonomous 
aquabot for cleaning the garbage floating on the lake[2]. 
 Design of the aquaskimmer 

The design of the prototype of the lake surface cleaning 
robot is described in the following section 

 
 

 Design requirements 
To clean the water resources following are the major  

design requirements: 
 The robot should be able to collect various type 

of floating garbage on the surface of lake such as 
cans, leaves, small branches, floating debris, 
plastic bottles and other floating objects. 

 Should be able to move autonomously in the 
water body. 

 Should be able to detect the obstacles and move 
accordingly. 

 Should be light weight. 
 
  System design 
 

 
Figure 1: The developed model ship 

 
In this aquabot solar battery is used, which is economic 
and energy saver. The robot position is determined by 
taking water body ie lake as reference. This aquatic robot 
runs all around the lake bank in a predefined distance 
from the lake bank. While running  the conveyer belt 
collects floating garbage on the water surface thus water 
surface is automatically cleaned. All the garbage is 
collected and dropped inside the container attached with 
the robot. The robot is also equipped with ultrasonic 
sensors for the obstacle detection and changes its 
directions accordingly. 
Microcontroller is used to perform the above mentioned 
task.  The aquaboat must have  power supply system, 
obstacle detecting system, ship position and orientation 
detection system, garbage  compressing system, motion 
controller. 
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Figure 2: Mechanical view of cleaning robot 
 
 

A. Design of power supply system 

        Power supply requirement is of 5V and 12 V. 
Ultrasonic transmitter and DC motor require 12v power 
supply. Single-chip microcontroller requires 5V supply. The 
solar battery provides 15 watt output power which is used to 
charge lead acid battery. The solar regulators, or charge 
controllers regulate the current from the solar panels to 
prevent the batteries from overcharging. Overcharging 
causes gassing and loss of electrolyte resulting in damage to 
the batteries. Three terminal voltage regulator is used to get  
5-volt power supply for the microcontroller. The control 
circuit may get damage because of motor starting/stopping 
operations which is avoided by DC-DCpower conversion 
circuit which is designed  for power supply isolation[2]. 

 
B. Sensors 

For this aqua skimmer the ultrasonic sensors are used. 
The ultrasonic sensors are used for obstacle detection and 
avoidance. The another function of ultrasonic sensor in 
this robot is to determine the position and orientation of 
the robot itself (ie. Sensor for localization). 

 
C. Obstacle detection system 

One of the basic task of this aqua-skimmer is obstacle 
detection. Obstacle detection is essential to avoid 
collision.  The robot gets the information from 
surrounding area through mounted sensors on the robot. 
The ultrasonic sensor is used for obstacle detection. The 
ultrasonic sensor will measure distance by emitting a 
sound. 

 
D. Design of motion control system 

Movement of the aquaboat on the lake is controlled by 
motion control system. Two slave systems detect the 
distances between the bank and the cleaning ship, and sent 
the distance values to the main control system through the 
asynchronous serial port. The main control system 
determines the position and orientation of the cleaning 
ship according to the two distance values. Ultrasonic 
range sensors are used to measure the distance in the 
system. Ultrasonic ranging is a method that uses reflective 
ranging method.  Whenever any obstacle comes ahead of 
the ultrasonic sensor the sound waves will reflect back in 
the form of echo and generates an electric pulse. It 
calculates the time taken between sending sound waves 
and receiving echo to measure the distance.[2] 

E. Remote control system 

The remote control is designed so that the aquatic robot 
can also be controlled manually. Radio frequency signal is 
used as a carrier to transport the remote control messages. 
Radio frequency is radiated around in limited area without 
warding off because of any obstacle. The robot can be 
controlled from the distance up to 500 meters. On remote 
control there are keys to control direction and position of 
the robot and to control the speed of the conveyer belt. 
 

F. Design of single chip microcontroller 
The SCM is AT89S52, produced by Atmel 

Corporation. It features 8k bytes system programmable 

on-chip flash memory, 256 *8bitinternalRAM, four port 
I/O two timers/counters16bit, two external interrupt, and 
one full duplex Universal asynchronous receiver timer. 
The oscillating frequency of the SCM is 12 MHz The 
Watchdog timer reset the computer system on power up, 
power failure, and other abnormity. Wide supply voltage 
range 4.5vto36volts.The Watchdog circuit is MAX813, 
produced by Maxim Corporation[4]. 

 
G. Result 

When the switch gets ON two welcome messages are 
displayed i.e“welcome to K.C college” & “Aqua-Skimmer 

 
 

 

 
Figure 3: Initial LCD Display 
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The distance between bot and edge of water body is 
measured and displayed on the LCD. When the distance is 
less than 55 cm (eg.42cm) then the bot will change its 
direction and when the distance is more than 55 cm 
(eg.133cm) it keeps moving in forward direction. 

 

 
 

Figure 4: Distance Measurement Display 
 

Conveyor belt will keep on rotating and collect the floating 
garbage; 

 
Figure 5: Conveyor Belt 

 

              
Figure 6: Propellers 

 
          Propellers are used to move the bot in proper 
direction. When there is obstacle the ultrasonic measures the 
distance according and moves in backward direction. 

 
Figure 7: The Garbage gets collected in the bin. 

 

 
 

Figure 8:  When the distance between the edge is less than 
55cm the aqua bot will stop and moves in backward 

direction to change the direction. 
 

 
 

Figure 9: Implemented Prototype 
 

Future scope 
 The additional features that may be added to this 
autonomous cleaning aquabot are GPS control system using 
mobile phones for cleaning process. The control can be also 
enhanced by using zigbee or Bluetooth. By implementing 
the fuzzy logic we can achieve artificial intelligence in 
cleaning. Some additional sensors can be used for pollution 
detection in the water. We can also achieve surveillance by 
adding camera in the basic model. The compressor can be 
used for compressing the garbage in the robot itself. 
 
 

Conclusion 
In this paper the working principle and structure of the aqua 
skimmer (for collecting garbage floating on water surface) 
is proposed. The robot can work autonomously or manually 
with remote control system. The idea of ultrasonic 
measurement for obstacle detection as well as to determine 
position and orientation of the robot is brought forward. The 
method of cleaning garbage floating on surface of lake 
simply by using conveyer belt is put forward. As solar 
battery is used in the system which is energy saver and 
environment is protected. 
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