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Abstract

The work presented in this paper gives the details about the human body detection, underwater, water
quality monitoring, and marine boundary surveillance using Al with help of marine robots. This paper
involves designing and implementing an Aquabot, which travels underwater to detect possible human
presence. This robot is expected to be extremely useful in human detection operations underwater
during water accidents. Monitoring the marine borders is a very difficult task and the security at these
borders is of high importance. In order to understand the global climate and environmental changes,
marine exploration is necessary. This project helps in research areas for the purpose of various data
collection, weather monitoring, and pH sensing. Using these data disaster prevention like tsunamis
and earthquakes can be done. Garbage disposal facilities are absent in many places. Hence, dumping
garbage into nearby water bodies has become a major issue. This type of dumping causes a negative
impact on the environment, Aquabot provides applications for cleaning, weather monitoring, pH
sensing, etc. The work given here is a mini-project that is taken up as a part of the curriculum
completed by electronics and communication engineering students in the second year of the
electronics & communication engineering department at Dayananda Sagar College of Engineering in
Bangalore.
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1. A succinct introduction
First, a comparison of the various AQUABOT sensors is provided. An extensive analysis of the
algorithms utilised for human detection follows [1].

2. Use of pH sensors to monitor the purity of the water

To determine if the water is acidic or alkaline, use the pH scale. The hydrogen ion concentration is
translated onto the pH scale. the pH scale, which has a logarithmic range of 0 to 14. While a pH of 7
or greater is considered basic and a pH of 7 or less is considered acidic [12]. When the pH of the
water is between 6.5 and 8, it is said to be pure, and when it is below 6.5 or beyond 8, it is seen to be
impure. The hydrogen ion concentration falls by ten times as time goes on, pH levels rise, and the
acidity of the water lowers [15]. A pH sensor may measure both the electrode and the reference
electrode [3].
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3. Conduction of electricity

Conductivity affects the ability to evaluate the absorption of dissolved particles in water quality. The
conductivity unit used to gauge water quality is Siemens per centimetre, also referred to as micro-
Siemens per centimetre or S/cm [16]. The conductivity ranges for drinking water, ocean water, and
well cleaned water are 5 S/m, 5-50 mS/m, and 5.5 S/m, respectively [4]. Water's electric conductivity
is determined using a probe and metre. Two metal electrodes separated by one centimetre make up
the probe of an electrical conductivity sensor. To the electrodes is given a steady voltage supply. The
electrical conductivity of water is measured using the momentum that flows through it, which is
directly connected to the retention of broken-down particles [5].

4. Sensor for turbidity

A turbidity sensor uses analytical methods to measure turbidity. They are highly useful and successful
techniques for figuring out a solution’s clarity and particle content, like water [14]. Turbidity sensors
are used in many industries to track water quality, boost productivity, and cut waste. [6] The amount
of light scattered by suspended particles in a liquid, such as water, is determined by turbidity sensors.
Total suspended solids (TSS) and total dissolved solids (TDS) levels rise along with turbidity in a
liquid. A liquid's turbidity can be measured using turbidity sensors, which is commonly done to
evaluate the water's quality [7].

5. Sensor IR

Infrared sensors are one type of motion sensor that uses infrared radiations. Physical security,
primarily intruder detection, is the main use of this gadget. By observing how an infrared light beam
reflects off an item, infrared distance sensors can determine how far away it is. The distance is
calculated by using the triangulation of the light beam [8].

6. Automated Arm

Robotic arms are mechanical devices that imitate human arms. Its various components strikingly
resemble the wrist, elbow, and shoulder [13,17-22]. Because of the flexibility of the gadget, which
works just like a human arm, the user can traverse rugged terrain. One arm of the robot is capable of
scooping up different sorts of material with high precision and up to 98 percent purity. Its Al computer
may be configured to distinguish different forms of garbage [9].

7. Algorithm R-CNN

The goal of R-CNN was to take an input image and produce a set of bounding boxes, each of which
contained an object and its category (such as an automobile or a pedestrian) as well. Region-based
convolutional neural networks have been used to follow things from a drone-mounted camera, find
text in a picture, and recognise items. The first phase in the R-CNN process is to extract regions of
interest (ROI), where each ROI is a rectangle that could represent the edge of an item in an image.
This process is known as selective search [10]. Depending on the circumstance, there could be up to
2000 ROIs. After that, each ROI is loaded into a neural network to produce output features [12]. The
output features of each ROI are analysed by a collection of support-vector machine classifiers to
identify the type of item (if any) contained therein. R-CNN can now be used to complete other
computer vision tasks. Fast R-CNN, Faster R-CNN, Mask R-CNN, and Mesh R-CNN are further R-
CNN variants [11,23,24].

8. Conclusions

According to the research, a camera module and IR sensor can be used to find the body underwater.
Ultrasonic sensors and artificial intelligence (Al) train the robot to recognise faces and trigger if the
face is unknown, which aids in sea border surveillance. By providing datasets of other valuable
objects, robots can be utilised to detect objects and assets besides the human body. It gathers floating
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trash with the aid of a robotic arm. It is affordable because it has all these characteristics in one
package.

References

[1]JUma N. Dulhare, Mohd Hussam Ali “Underwater human detection using faster R-CNN with data
augmentation”. Muffakham Jah College of Engineering & Technology, Hyderabad, India. 2021.
[2]Yang, L.; Driscol, J.; Sarigai, S.; Wu, Q.; Lippitt, C.D.; Morgan, M. “Towards Synoptic Water
Monitoring Systems: A Review of Al Methods for Automating Water Body Detection and Water
Quality Monitoring Using Remote Sensing”. Sensors 2022, 22, 2416.

[3]Maowei Zheng, Wenjie Zhan. “From Body Parts Responses to Underwater Human Detection: A
Deep Learning Approach”. June 2020.

[4]Sai Nishant Mattupalli Venkata. “Detection and Tracking of Humans in an Underwater
Environment Using Deep Learning Algorithms”. Thesis no: MCS-20YY-NN. June -2019.
[5]Pragathi Madhyastha K P, Rashmi Srinivasan, Sanjana S, Santhosh K. “Solar Powered Unmanned
Marine Robot using Radar System”. International Journal of Engineering Research & Technology
(JERT), ISSN: 2278-0181, Vol. 8 Issue 05, May 2019.

[6]Massachusetts Institute of Technology JUSTIA patents. “Systems and methods for detecting
objects in underwater environments” Published online: 8 January 2018.

[7]Karthik, Keerthan, Preetam Londe, Samraj, Ms. Shyma Zaidi. “Under Water Human Body
Detection”  International Journal of Electronics Engineering (ISSN:  0973-7383),
www.csjournals.com, Volume 11 Issue 1 pp. 532-539 Jan 2019-June 2019 .

[8]Vani H, Lalitha V G, Pamulapati Supriya, Payyavula Rachana Priya, Nandini P. “Floating Objects
Collection Using Robotic Arm” International Research Journal of Engineering and Technology
(IRJET) www.irjet.net p-ISSN: 2395-0 e-ISSN: 2395-0056 Volume: 07 Issue: 08 -Aug -2020.
[9JA.N. Prasad, K. A. Mamun, F. R. Islam, H. Haqva.“Smart Water Quality Monitoring System”
School of Engineering and Physics University of the South Pacific, Laucala, Fiji Islands,2015.

[10] Vaishnavi V. Daigavane and Dr. M.A Gaikwad “Water Quality Monitoring System Based on
IOT” Advances in Wireless and Mobile Communications. ISSN 0973-6972 Research India
Publications http://www.ripublication.com Volume 10, Number 5 (2017), pp. 1107-1116.

[11] Shakil Ahmed, Md. Farhan Anjum Labib, Md. Fazel Rabbi Khan, AZM Ehtesham
Chowdhury “An Observation of Vision-Based Underwater Object Detection and Tracking” 3rd
International Conference on Emerging Technologies in Computer Engineering: Machine Learning
and Internet of Things (ICETCE-2020), 07-08 February 2020, (IEEE Conference Record 48199).
[12]  Anand John, Divyakant Meva “A Comparative Study of Various Object Detection Algorithms
and Performance Analysis” International Journal of Computer Sciences and Engineering Research
Paper Vol. 8, Issue.10, October 2020 E-ISSN:2347-2693

[13] Kruthika.K, Kiran Kumar B.M Dr. Sanjay Lakshminarayanan “Design and Development of
a Robotic Arm” Department of Electrical Engineering M.S.Ramaiah University Of Applied Sciences
Bangalore, India.Conference Paper October 2016

[13] Sritrusta Sukaridhoto, Dadet Pramadihanto, Taufiqurrahman, Muhammad Alif, Andrie
Yuwono “A Design of Radio-controlled Submarine Modification for River Water Quality
Monitoring” 2015 International Seminar on Intelligent Technology and Its Applications.

[14] Addie Irawan, Mohammad Fadhil Abas, and Nurulfadzilah Hasan “ Robot Local Network
Using TQS Protocol for Land-to-Underwater Communications” Faculty of Electrical and Electronics
Engineering, Universiti Malaysia Pahang, Pekan, Malaysia 2019.

[15] Anil K Dwivedi “Researches In Water Pollution: A Review” International Research Journal
of Natural and Applied Sciences Vol. 4, Issuel, January 2017, Impact Factor- 5.46 ISSN: (2349-
4077) Associated Asia Research Foundation (AARF)

[16] Bhagwati Charan Patel, G R Sinha and Naveen Goel “Introduction to sensors” Advances in
Modern Sensors IOP Publishing Ltd November 2020.

@2023, IJETMS | Impact Factor Value: 5.672 | Page 268



raps, International Journal of Engineering Technology and Management Sciences
3 Website: ijetms.in Issue: 1 Volume No.7 January - February — 2023
DO1:10.46647/ijetms.2023.v07i01.038 ISSN: 2581-4621

17. R. Devi Priya, R. Sivaraj, Ajith Abraham, T. Pravin, P. Sivasankar and N. Anitha. "Multi-
Objective Particle Swarm Optimization Based Preprocessing of Multi-Class Extremely Imbalanced
Datasets". International Journal of Uncertainty, Fuzziness and Knowledge-Based Systems Vol. 30,
No. 05, pp. 735-755 (2022). Doi: 10.1142/S0218488522500209

18.  Deshmukh K P. "Wireless Transceiver Module HC-12 based Automatic Water-level
Monitoring and Control System". International Research Journal on Advanced Science Hub, 2, 10,
2020, 24-28. doi: 10.47392/irjash.2020.184

19. Naveenkumar S; Kirubhakaran R; Jeeva G; Shobana M; Sangeetha K. "Smart Health
Prediction Using Machine Learning". International Research Journal on Advanced Science Hub, 3,
Special Issue ICARD-2021 3S, 2021, 124-128. doi: 10.47392/irjash.2021.079

20.  Hari Prasada Raju Kunadharaju; Sandhya N.; Raghav Mehra. "Detection of Brain Tumor
Using Unsupervised Enhanced K-Means, PCA and Supervised SVM Machine Learning Algorithms".
International Research Journal on Advanced Science Hub, 2, Special Issue ICSTM 12S, 2020, 62-67.
doi: 10.47392/irjash.2020.262

21.  Sona Solanki; Asha D Solanki. "Review of Deployment of Machine Learning in Blockchain
Methodology"”. International Research Journal on Advanced Science Hub, 2, 9, 2020, 14-20. doi:
10.47392/irjash.2020.141

22.  Shreekar Kolanu; Shikhar Jyoti Dutta; Saurav Roy; Maheswari M.. "A Diabetic Diet
Suggester and Appointment Scheduler Chatbot using Artificial Intelligence and Cloud”. International
Research Journal on Advanced Science Hub, 3, Special Issue 6S, 2021, 77-81. doi:
10.47392/irjash.2021.170

23. Praveen Kumar Mishra; Prabhakar Tiwari. "Cyber Security in Smart Grid". International
Research Journal on Advanced Science Hub, 2, 6, 2020, 26-30. doi: 10.47392/irjash.2020.33

24.  Salini Suresh; Suneetha V; Niharika Sinha; Sabyasachi Prusty. "Latent Approach in
Entertainment Industry Using Machine Learning". International Research Journal on Advanced
Science Hub, 2, Special Issue ICARD 2020, 2020, 304-307. doi: 10.47392/irjash.2020.106

25.  Gayathri N Shenoy; Chithu Rajan; Shibi Varghese; Vignesh M.V; ShanmugaPriya M; Priya
S; Aparna George. "STERILOID: Room Sanitization Robot". International Research Journal on
Advanced Science Hub, 2, 8, 2020, 100-104. doi: 10.47392/irjash.2020.101

26. Mohan Kumar B.N; Rangaraju H.G. "Array Multiplier and CIA based FIR Filter for DSP
applications”. International Research Journal on Advanced Science Hub, 3, Special Issue ICEST 1S,
2021, 52-59. doi: 10.47392/irjash.2021.020

@2023, IJETMS | Impact Factor Value: 5.672 | Page 269



