
 

 
ISSN (PRINT): 2393-8374, (ONLINE): 2394-0697, VOLUME-7, ISSUE-8, 2020 

58  

 
  AUTOMATIC LAKE CLEANING AND SURVEILLANCE BOAT 

 Ravi M V1, Akash M2, Bharath G3, Chandrashekara S4, Sandeep S5 
 1Assistant Professor, Dept of ECE, SJCIT, Chickballapur,Karnataka-562101 E-mail: 

ravimvreddy86@gmail.com1 
2,3,4,5VIII sem, BE, ECE, SJCIT Chickballapur, Karnataka,-562101 

E-Mail: akashnayak944@gmail.com2; b9101997@gmail.com3; shekarsathya98@gmail.com4; 
sunnysandeep32@gmail.com5 

 
ABSTRACT 
Lake Water Cleaning Machine Design and 
Analysis. The work has been carried out with 
a view to the current situation of our national 
lakes, which are dump with many waste 
litters and loaded with pollutants, toxic 
materials, debris, etc. The Government of 
India has been responsible for cleaning up 
lakes and investing huge capital in many of 
the Lake Cleaning in major and medium-
sized work in cities such as Ahmadabad, 
Varanasi. This research work has been 
designed to clean up Lake Water by taking 
this into acct. The impurities present in the 
water can cause a threat and disease. As long 
as the drainage system is considered to be a 
function of the main drainage system, it is 
necessary to collect, transport and dispose of 
the water through the outlet or outlet. 
Hazardous waste impurities can only be like 
empty bottles, polythene bags, poppies. 
The paper's main goal is to reduce man 
strength, the energy needed to clean the lake 
. In this paper, the cleaning of the lake was 
automated with the help of a motor and 
chain drive arrangement automatically it will 
take an auto-turn to clean. We also send boat 
information to base station using IOT, such 
as temperature , humidity level pH value of 
lake water and other required information. 
Keywords: Eutrophication , Surveillance , 
Garbage ,Aquatic animals. 
 
I. INTRODUCTION 
As the population of Earth continues to rise, 
people are placing ever greater pressure on 
water supplies on the planet. Human actions 
"squeeze" lakes, and other inland waters, so that 

their quality is reduced. When the quality of 
water is poor  means polluting water. Boats in 
harbors and rivers for the storage and disposal 
of floating toxic waste materials[7] 
More specifically, the invention applies to multi 
role vessels equipped with means for collecting 
floating debris, means for storing debris on a 
vessel, and means for discharging debris from a 
vessel to a storage area which may be ashore or 
which may be another vessel, such as a barge. 
Many work boat and vessels have been 
proposed for the collection of floating solid 
waste and other debris. Typically, they may be 
formed as a catamaran-type hull, i.e. a pair of 
hydrofoils or sponsors, or as a mixed vessel, a 
paddle wheel or a Lake gas turbine screw, and 
an operator station. In one typical trash skimmer 
design, One or more of the open mesh hydraulic 
actuators between the two conveyors are located 
between the twin-hull catamaran vessel 
hydrofoils. [5]. 
Due to the recent trends through our 
environment today , the problem of floods and 
climate change has become scandalous. It has 
become a major cause of concern for the world, 
particularly for developing countries. 
Impurities in water can cause both hazardous 
and illness. The role of the main drainage 
system is to absorb, transport and dispose of the 
water through an outflow or outlet as long as 
the draining mechanism is considered. 
Impurities in drainage water may only be as 
empty bottles, bags of polythene, paper, etc. It 
is an industrial water purification system that 
can collect floating garbage and solid waste 
from the surface of the water and store it in its 
floating bin. The device can be configured, 
scaled to any size, and can automatically run 
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Solving the Lake Cleaning problem is organic 
and successful. This reduces the human effort, 
works quickly  than Man Power[2].In 153 
Nations  and locations over 9.5 million 
volunteers have collected 163 million pounds of 
litter from over 330,000 miles of coastline and 
waterways. Actually more than 10 million 
pounds of garbage is gathered along nearly 
20,000 miles of coastline . More than 550,000 
people were brought in This issue affects the 
destruction of the beautiful scenery and 
attractions in Thailand. In addition, it is causing 
the sea animal death problem. The whale's death 
on the beach, for example, Patong, Phuket 
because it eats plastic waste. While some 
groups are trying to clean the beach, the amount 
of garbage on the beach is still rise at all times 
The invention of technology such as boat to 
collect the garbage is therefore the one thing 
that is interested in[19]. 
 
II. OBJECTIVE 
• Designed to build an automated lake 
cleaning and surveillance boat capable of 
cleaning the lake. Sensors, motors and tools are 
used to clean the lake. 
• Surveillance for careful close watching 
of a place for looking the wastages in lake. • 
Conveyor picks up all floating garbage from the 
surface of the water to the container. 
• Automatically to control boat behavior 
using ultra sonic sensor. 
• The boat uses different sensors that 
gather data and then send it to the base station. 
• pH of the lake water is monitored 
continuously, algaecides is dumped if lake 
water will found acidic. 
• To save aquatic animals using digital 
image processing. 
 
III. BLOCK DIAGRAM 

                  Fig: Block diagram 

The block diagram of Automatic Lake Cleaning 
and Surveillance Boat – An automated machine 
to clean lakes. The block diagram consists of 
ESP ,raspberry pi and pi camera for image 
processing , IP camera is for surveillance 
,sensors is for auto control of boat ,LCD and 
I2C is for display purpose , motor drivers ,water 
pump , conveyor ,bin and power supply unit. 
• The boat is developed in such a way that 
it has a conveyor and bin .Conveyor has 2 
motors which rotate continuously and Remove 
all floating waste from the water surface to the 
bin. When the bin is full, it gives a beep sound 
and discharges the waste in one area. 
• Conveyor gathers all floating waste 
collector. And while collecting garbage, it also 
checks for the presence of aquatic animals in 
front of boat using image processing, conveyor 
is idle if any aquatic animal presence is 
confirmed. 
• The boat direction is controlled using 
the ultrasonic sensor suppose any obstacle is 
present in front of the boat like rock, pipe etc it 
indicates the distance then the direction of the 
boat will be changed. 
• • The boat is operated by 
microcontroller in automatic mode. The boat 
uses various sensors that gather data and send it 
to the microcontroller that controls the behavior 
of the boat. 
• The microcontroller is connected 
directly to the relays and can activate or 
deactivate them. The relays are linked to the 
control system. 
• The pH of the lake water is monitored 
continuously if the water is acidic then the 
algaecides is dumped into the water .This might 
leads save aquatic animals. 
•  Eutrophication or hypertrophication 
occurs when water is excessively enriched with 
minerals and nutrients causing excessive algae 
production. This process can cause the body of 
water to deplete oxygen. One    of    the    
negative     impacts of eutrophication and 
increased algal growth is a loss of available 
oxygen, known as anoxia. These anoxic Fish 
and other aquatic organisms such as amphibians 
may be killed under conditions.Nitrogen and 
phosphorus are the most common nutrients 
which cause eutrophication.Run-off from 
agricultural land is the main source of nitrogen 
contaminants, although most phosphorus 
contamination comes from households and 
industry including phosphorus-based 
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detergents.Usage of algaecides such as copper 
sulphate  to control eutrophication. 
The boat information is send to base station like 
temperature, humidity and pH value using IoT  
platform ThingSpeak. 
•  Development of a Boat to conduct 
surveillance activities in water areas.The IOT-
based system nowadays plays a vital role in our 
day-to-day life activities, thus reducing human 
labor and error. 
FLOW CHARTS 

 
Figure.2. Flowchart for Flowchart for direction 
control 
• As shown in flow diagram , Initially the 
power is supplied to components and the system 
starts. 
• Ph value of the lake water is 
continuously monitoring, using pH sensor. 
• The lake edges are detected by using the 
ultra sonic sensor. If the edge detection is 
confirmed, then the direction of the boat is 
changed. Otherwise the boat will move forward. 
• While monitoring the pH value of the 
lake water ,if it found acidic the algaecides is 
dumped into the  lake. This might leads to save 
the aquatic animals. 
 
 

 
 
 
 

Figure.3.Flowchart for waste collection 
• As shown in flow diagram, the system is 
initialized and, the waste is detected using the 
image processing. 
• Pi camera captures the images to find 
the waste, and monitor using image processing. 
If it is confirmed as waste then waste is 
collected into the bin. 
• The conveyor of the boat is rotating 
continuously it collects the floating garbage into 
the bin. 
• While monitoring the image processing 
if there is any aquatic animal is present in front 
of boat, ex fish the waste collection section is 
idle for awhile. 
IV. RESULTS AND DISCUSSION 
1. Initial setup 
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• After the initialization of the system the 
temperature, humidity , pH value and  shows 
the distance between the objects and boat. 
2. Garbage collection 

 
• In this section collects the floating 
garbage such plastic, covers .etc in to the bin. 
• The conveyor of the system is rotating 
continuously 
,the garbage which is floating on the lake water 
is picked up by using conveyor. 
 
3. Automatic direction control 

 
• The automatic direction control of the 
boat is done using ultra sonic sensor. 
• Boat will stop its motion when any 
obstacle is present in front of boat. 
• If the lake edge is detected the direction 
is changed. First it will take right direction and 
next it will take left direction in such that it will 
covers all parts of the lake. 
 
 

4. pH monitoring 

     Fig(a)                               Fig(b) 
• The pH of the lake water is monitored 
by using the pH sensor. 
• If the lake water is acidic the algaecides 
dumped automatically into the lake. In figure 
(a) if the water is acidic the algaecides dumping 
into the lake. In figure 
(b) It has stopped dumping because the pH 
sensor is kept in pure water . 
5. Aquatic animals detection using 
Digital image processing 

• Digital image processing is used to 
detect aquatic animals. In raspberry pi the GPIO 
pin 2 connects to GPIO pin 5 of ESP , it will 
intimate to the ESP module then the relays 
linked are switched off. 
• Here the golden fish is taken as example 
. If it is detected, shows message “FISH 
DETECTED “ then the conveyor will stop 
collecting. 
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6. Surveillance 

• Surveillance is done using IP camera. 
• User can watch the lake from base 
station using Wi-Fi. 
• Thingspeak – IoT platform Data is 
updated to cloud. 
 
V. APPLICATIONS 
a) Minimize water pollution in lakes and 
ponds:-In this case, pollution is described as 
"making something unclean," fresh water 
bodies.Water pollution limits its use in the 
ecosystem for some human need or a natural 
function. 
b) Removes the sediments:-Inside the 
uppermost sediments of the lake, large amounts 
of interstitial plastic materials and organic 
matter, chemical, precipitate or mixture of 
those. 
c) Keeping water clean:-Recycling items 
and proper disposal of items that cannot be 
recycled would keep them from getting lost to 
rivers and oceans. 
d) Clean rivers:-The River’s garbage is 
more than just an eyesore because it can 
actually contaminate our drinking water and 
damage wildlife, human lives. 
 
VI. ADVANTAGES 
a) Saves aquatic animals: Aquatic animals 
like fish, tortoise, crocodile etc are saved by 
using digital image processing. 
b) Less human interference: As the 
automated machine cleans the lake, no human 
interference is required to clean the lake. 
c) Easy disposal of waste: By using the 
boat the process of cleaning can be done easily. 
d) Efficient and reliable: The system is 
more efficient and reliable. 
e) Environment friendly system: Cleaning 
the lakes means protecting the environment. 
f) Skill workers not required: The machine is 
automatically controlled hence skill workers are 
not required to drive the system.  

VII. CONCLUSION 
Owing to plastic, paper and metal the issue of 
water logging contributes to pest growth and it 
favors diseases such as malaria, typhoid etc.For 
human life, this is unsafe. The proposed paper 
system cleans the garbage present in the lake 
and minimizes the usage of garbage collector 
powered with diesel. It also saves aquatic 
animal life and reduces the human effort needed 
to cleanse the lake. 
 
            VIII. FUTURE SCOPE 
This paper could be strengthened in future to 
sort further waste categories. In this method, we 
will use an advanced conveyor system and 
conveyor material to make garbage collection 
more effective. Instead of battery operation we 
can use the solar panel to provide power to the 
boat. Changing the size of the boat according to 
its capacity to collect waste is increasing. This 
paper makes it possible to use it in large lakes 
or for small lakes by making some 
improvements in its size and ability. 
 
REFERENCES 
[1] M. Mohamed Idhris, et al, Design and 
fabrication of remote controlled sewage 
cleaning Machine, IJETT -March 2017pp(1-3) 
[2] Abhijeet.M.et al, Design & fabrication 
of Lake cleaning system, IJMTER04, Issue
 [February– 2017] ISSN (Online):2349–
9745. PP(1-3) 
[3] Mr. P. M. Sirsat, Dr. I. A. Khan,Design 
and fabrication of Lake Waste Cleaning 
Machine, IJCMES 2017 Special Issue- 1 ISSN: 
2455-5304PP(3-4) 
[4] PankajSingh Sirohi, et al, Review on 
Advance Lake Cleaner,IJIR 2017 ISSN:2454-
1362.PP(1-3) 
[5] OsianyNurlansa, DewiAnisaIstiqomah, 
and MahendraAstuSangghaPawitr, 
AGATOR(Automatic Garbage Collector) as 
Automatic Garbage Collector Robot 
Model,International Journal of Future Computer 
and Communication, October2014 
[6] BasantRai, Polltution and Conservation 
of ganga Lake in modern India, International 
Journal of Scientific and Research Publications 
, April 2013 1 ISSN 2250-315PP(5-8) 
[7] Huang Cheng, Zhang Zhi*,Identification 
of the Most Efficient Methods For Improving 
Water Quality in Rapid Urbanized Area Using 
the MIKE 11 Modeling System, 2015 Seventh 
International Conference on Measuring 



 
INTERNATIONAL JOURNAL OF CURRENT ENGINEERING AND SCIENTIFIC RESEARCH (IJCESR) 

 
ISSN (PRINT): 2393-8374, (ONLINE): 2394-0697, VOLUME-7, ISSUE-8, 2020 

63  

Technology & Mechatronics Automation.PP(5-
8) [8] Emaad Mohamed H. et.al , 
DesignOfMulti- Robot System For 
Cleaning Up Marine Oil Spill, IJAIT, August 
2012.PP(7-8) 
[9] Prof. N.G. Jogi, AkashDambhare, 
KundanGolekar, AkshayGiri,ShubhamTake,
 Efficient Lake  Garbage 
Collector By Using Pedal 
OperatedBoat,IJRTER April 
2016ISSN:2455-1457.PP(7-9) 
[10] De Witt, Dennis (2010). Melaka from 
the Top. Malaysia: Nutmeg Publishing. p. 39. 
ISBN 9789834351922PP(7-10) 
[11]https://www.google.com/search?q=ultra+so
nic+sensor+HCSR04&sxsrf=ACYBGNRZMuS
O2VdU8smYR60zKYQ77j75w:157241261079
2&source=lnms&sa=X&ved=0ahUKEwjT6uy 
4ncPlAhVb7HMBHaBRB38Q_AUIDSgA&bi
w=1366&bih=657&dpr=1 accessed on 29/10/19 
[12]http://www.boatdesign.net/forums/props/pr
op-thrust- calculation-38283.html Accessed on 
29/10/19 
[13]https://www.electronicshub.org/basics-of-
embedded-c- program/ accessed on 29/10/19 
[14]https://www.google.com/search?biw=1366
&bih=657&sxsrf=ACYBGNR7_gQc6IKUv0Vt
FGiTDUKRQZr6mw%3A157241 
5944723&ei=yCm5XfLxK8GRwgOtvZ_4CA&
q=embeded+c&oq=embeded+c&gs_l=psyab.3..
35i362i39l10.25552.34509..45399...1.2..0.0.0....
...21....1..gwswiz10..0i71.nFt1WHHL6hI&ved= 
0ahUKEwjy9cvuqcPlAhXBiHAKHa3eB48Q4d
UDCAs&uact=5 accessed on 30/10/19 
[15]https://www.google.com/search?biw=1366
&bih=657&sxsrf 
=ACYBGNQTenV6czQEvEHKUDqSkUMtf2T
0g%3A1572415899510&ei=mym5XbTTHsH0
vATQnYDgDA&q=iot&oq=iot&gs_l=psab.12..
.0.0..5229...0.0..0.0.0.......0......gwswiz.4F0h4IQ
F2P4&ved=0ahUKEwj0jITZqcPlAhVBOo8KH
dAOAMwQ4dUDCAs accessed on 30/10/19 
[16]https://www.google.com/search?biw=1366
&bih=657&tbm=isch&sxsrf=ACYBGNTm8Fw
mPrzxOvOHvJ5uPwkNkbTyVw:15724271423
25&q=solar+pANEL+for+project&chips=q:sol
ar+panel+for+project,g_1:mini&usg=AI4_kSlF
_Yfyb1CHQ0mX71Wl3T52zVJQ&sa=X&ved
=0ahUKEwj8m4PK08PlAhVD73MBHRYECF
8Q4lYIKygA 
         accessed on 25/10/19 
[17]https://www.google.com/search?tbm=isch&
sxsrf=ACYBGN 

TVoia0j9bJ6ZnQRXWD-
2td92taPg:1572428601535&q=sensor+specifica
tions&chips=q:sensor+specifications,g_1:tempe
rature+sensor&usg=AI4_kSeUV1bbEFBUEPU
cUuTj5qbEWwzg&sa=X&ved=0ahUKEwiaOm
B2cPlAhWi7XMBHcTgBmgQ4lYIMSgD&biw
=1366&bih=608&dpr=1#imgrc=wg3QEtMfIx7
jHM: accessed on 26/10/19 
[18]https://www.google.com/search?biw=1366
&bih=608&sxsrf 
=ACYBGNTmrKQNLg5vRd6saDTwKXqH65
RawA%3A1 
572429665773&ei=YV5XbLDLpjbz7sPwpOdg
AE&q=ultasonic+sensor+specifications&oq=ult
asonic+sensor+specifications&gs_l=psyab.3...0.
0..2342...0.0..0.0.0.    0.gwswiz.C2p 
kcvXMSE&ved=0ahUKEwjy96X93MPlAhWY
7XMBHcJJBxAQ4dUDCAs&uact= accessed 
on 26/10/19 
[19] SirichaiWatanasophon and 
SarineeOuitrakulGarbage Collection  Robot  
ontheBeach using Wireless2014 3rd 
International Conference on Informatics, 
Environment, Energy and ApplicationsIPCBEE 
vol.66(2014) 
[20] Akshatha A C,Jeevitha Zeena 
DsilvaLikithashidevi and MadhumithKaranth. 
Arduino based water quality monitoring 
system.Dec 2018 
[21]https://www.google.com/search?q=ph+sens
or+arduino&tbm 
=isch&hl=enGB&chips=q:water+ph+sensor+ar
duino,g_1:water:CTrTXIJlJ0I%3D,g_1:water+q
uality&rlz=1C1RUCY_enIN840IN840&hl=en-
GB&ved=2ahUKEwj2-
8WhvcTlAhXsArcAHbH-
CBQQ4lYoBXoECAEQGw&biw=1039&bih=
451#imgrc=-0JMdj0-7a1mpM accessed on 
28/0/19 
[22]https://www.tutorialspoint.com/arduino/ard
uino_dc_motor.htm accessed on 29/10/19 
[23]https://www.google.com/search?q=relay&rl
z=1C1RUCY_enIN840IN840&hl=en-
GB&sxsrf=ACYBGNRviXvccF_GWWlpoitFY
vf8tr0Vlw:1572457725894&source=lnms&tbm
=isch&sa=X&ved=0ahUKEwiwmrTBxcTlAhV
Ki3AKHXPfBNAQ_AUIEigB&biw=1056&bih
=451#imgrc=3UJ754KqeJpdlM accessed on 25-
10-19 
[24]https://create.arduino.cc/projecthub/electrop
eak/pir-motion-sensor-how-to-use-pirs-w-
arduino-raspberry-pi-18d7fa accessed on27-10-
19 

 


