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ABSTRACT: Aquaculture alludes to the cultivating of sea-going living beings such as fish. 

It includes developing freshwater and saltwater populaces beneath controlled conditions. 

The mechanization of aquaculture frameworks will permit the industry to make strides 

natural control, decrease disastrous misfortunes, decrease generation taken a toll, and make 

strides item quality. The foremost imperative parameters to be observed and controlled in an 

aquaculture framework incorporate temperature, broken up oxygen, pH, smelling salts, 

nitrates, saltiness, and alkalinity, since they straightforwardly  influence  creature wellbeing, 

bolster utilization, development rates and carrying capacities. IoT (Internet  of  Things)  is  

playing  a  vital role  in  facilitating  many  life aspects, including the  aquaculture  farming  

aspect.  Since IoT is known as a collection of many different  smart  sensors  that  can  help  

in  doing  the  tasks  and  functions  we  need  to  do  with  a  much  lower costs and more 

accurate performance. In this work, we proposed a thought based on 

IoT framework arrangement to aquaculture 

that increments effectiveness and efficiency. Additionally this framework collected 

the information utilizing sensors, analyzes them employing a machine learning 

demonstrate, produces choices with the assistance of Artificial Intelligence (AI), and 

sends notices to the client.  
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1. INTRODUCTION 

 

Lately, the improvement of different Information and Communication Technologies 

(ICT) identified with the creation of straightforwardness little sensors have made it possible to 

screen various methodology. Wireless sensor Networks (WSN) [1] – [6] are an unquestionable 

point of reference as they are regularly used for developing purposes. WSN have been used for 

actually looking at the three power, nurseries and citrus crops. Furthermore, WSN are used to 

screen the state of property animals, for instance, goats or dairy creatures. A couple of systems 

have been proposed for noticing fish farms. They will be poor down independently in the 

connected work portion. The greater part of them rely upon noticing water quality including 

just a few water boundaries to be checked. Furthermore, they generally use business tests. The 

business tests for lowered checking have an amazing cost. Thusly, if a WSN were to be utilized 

to screen a couple of boundaries using business tests in all the age tanks, the cost of the structure 

would be extravagant for the fish farms. Additionally, various makers propose systems for 

noticing fish direct. In the connected work fragment, we will look at each suggestion. As such, 
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if we look to measure different boundaries in fish farms workplaces with WSN, it is 

fundamental to reduce the cost of the sensors and consolidate a more broad arrangement of 

boundaries in a comparative system. IoT has viably exhibited its tremendous proportion of 

employments regions in the latest years. In any case, little are the fish develops today furnished 

with astute devices with ongoing and related water noticing capacities. There are various points 

of reference where IoT could help aquaculturalists with working on their functioning 

conditions. For example, some fish farms are a long way from the land and using IoT to screen 

water at a partition could diminish their costs. Another model is that changes in water quality 

can occur in all regards quickly and at whatever point, so noticing water consistently with alerts 

can't miss a particular event. 

Fisheries and hydroponics reinforce the profit and occupations of 660-820 million 

people, around 10-12 percent of the complete people. The part has a fundamental errand to do 

in sexual direction decency, destitution and food security. With overall fish supply in excess of 

150 million tons, more than 85% of this inventory is used clearly for food; giving 15% of the 

world's protein and key sustenance for around 4.3 billion clients (FAO, 2012). Hydroponics is 

moreover introduced to quick and meandering impacts of climatic change, yet less features and 

results of natural change impact this fragment in light of a more unmistakable component of 

human control. The weakness of hydroponics based organizations is essentially a part of their 

show to exceptional environment events, similarly as the impact of natural change on the 

typical resources needed to accept hydroponics, for instance, quality water, land, seed, feed and 

essentialness. In any case changes in precipitation will cause a scope of changes in water 

openness going from droughts to floods and which will diminish water quality. Salinization of 

groundwater supplies and the advancement of saline water further upstream in streams 

achieved by rising sea levels will subvert inland freshwater hydroponics [7] – [20].  

In the new years with headway in observing and computerization innovation, research 

in hydroponics brought about advancement of creation advances that worked on the nature of 

the fish cultivating lakes, in this manner prompting improvement and expanding of fish 

creation. Fish cultivating lake is a fake man-made eco-framework and on the most essential 

level we can separate two kinds of lakes, lakes that breed exotic fish that are utilized as pets 

usually known as aquariums rather than lakes, and lakes that breed fish for food. Our 

concentration in this paper are the lakes that bread fish for food, normally assemble and kept 

up with in distant eco-clean regions, close to water springs, and any external ecological pressure 

will contrarily effect on the fish creation. This is because of the way that fish are unfeeling 

creatures that control their temperature straight by the general climate. Thus on this, 

"temperature is one of the many key boundaries that is should have been checked, joined with 

other significant elements like light force, water level in the lake and so on" Along these lines, 

the observing of this eco-framework is an issue joined of some various sub issues that are 

connected between one another, and they are in consistent associations. Their connection is a 

perplexing interaction that needs a ton of time, commitments and information by people to be 

controlled and kept up with. Hydroponics, in any case called water developing, is the 

developing of land and water proficient living things, for instance, fish, shellfish and crabs by 

using the various sensors to diminish the risks. IoT [11] has viably shown its gigantic 

proportion of employments regions in the latest years. In any case, little are the fish develops 

today equipped with sharp devices with constant and related water noticing capacities. There 

are various points of reference where IoT could help aquaculturalists with working on their 

functioning conditions. For example, some fish farms are a long way from the land and using 

IoT to screen water at a partition could diminish their costs. Another model is that changes in 

water quality can occur in all regards quickly and at whatever point, so noticing water 
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persistently with alerts can't miss a particular event. Fisheries and hydroponics reinforce the 

profit and occupations of 660-820 million people, around 10-12 percent of the all-out people. 

The part has a fundamental undertaking to complete in sexual direction decency, poverty and 

food security. With overall fish supply in excess of 150 million tons, more than 85% of this 

stockpile is used clearly for food; giving 15% of the world's protein and principal sustenance 

for around 4.3 billion clients. 

 

2. RELATED WORK 

 

Nagayo et al. [21]  proposed an aquaponics (a combination of aquaculture and 

hydroponics) [22]-[24] system with water recirculating part, “Arduino-based control and 

monitoring part, GSM shield and NI LabVIEW, solar energy conversion system, and cooling 

and heating systems” was designed for plant and fish growth. Murad et al. [25] was developed 

that used temperature sensor, pH sensor, water sensor, servo, peristaltic pump, solar, liquid 

crystal displays (LCD), and GSM module water monitoring of aquaponics. The data is 

displayed through LCD and a notification is sent via GSM module.  

Gao et al. [26], developed a system to control and supervise water quality treatment 

equipment for fishpond. It also includes a predicting process for managing water quality 

automatically with the breeding and selling of freshwater fish being tracked. This study uses 

integrated sensor assembly, GUI, QR code and LoRa wireless transmission technology. Daud 

et al. [27], an aquarium setup with pH level monitoring and fish feeding system in android 

application was developed using analog pH sensor, Arduino MEGA, NodeMCU controllers 

and Liquid Crystal Display (LCD). To use the smartphone as controller to control the operation 

of fish feeding, the NodeMCU utilized Wi-Fi mode of communication. The data acquired from 

the sensor is displayed through LCD. Wu et al. [28], the use of smartphones or mobile devices 

in IoT applications such as agriculture can reduce energy consumption in terms of data 

generation, lessen manufacture and deployment cost, and is considered environmentally 

friendly as it reduces the number of deployed sensors. Atat et al. [29], facilitating Internet of 

Things in different applications connects different cyber physical systems (CPS) which are 

systems that comprises the interrelated physical objects and a computer program or application. 

This aid implementing their transfer of information. Today’s technologies make receiving the 

data from CPS an easiest duty since low cost smart sensors are available anywhere 

 

3. SYSTEM ARCHITECTURE 

 

The current framework incorporates the Arduino board one of the many little board 

PCs, that burns-through extremely low force and it is broadly accessible. Associated with this 

control unit are different sensors for checking a portion of the boundaries which can be marked 

as info units, actuators, for example, transfers that can be named as yield units, leader units that 

influence a few boundaries, for example, the warmer and some intuitive components like 

LEDs, signal, LCD show. It is displayed in the figure 1. 
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Figure 1: System Architecture 

 

4. CONCLUSION 

 

In this work, the framework can “control the adjustments in water parameters, tank state 

and fish conduct amid the encouraging procedure”. And also we have identified a suitable 

model for the real time water quality monitoring. This system can be used to reduce the number 

of labour. It gives accurate measurement of water quality parameters. Aquaculture farmers 

have been making due from monetary requirements, high-paid and even inaccessibility of HR, 

ideal observing of water quality, and unexpected expansion in poisonousness for consistently. 

The IoT-based water quality checking framework screens the water quality progressively and 

decreases the expense of creation, builds proficiency, diminishes human reliance, and in this 

way guarantees manageable improvement financially and socially. 

 

5. REFERENCES 

 

[ 1] M.Syed Shahul Hameed, N.Suganthi, S.Balakrishnan, Cell-Leach Based Wireless Sensor 

Network For Optimized Energy Consumption, Turkish Journal of Physiotherapy and 

Rehabilitation, Vol. 32, Issue 2, pp. 2452-2456. 

[ 2] S. Balakrishnan, B. Persis Urbana Ivy and S. Sudhakar Ilango, “A Novel And Secured 

Intrusion Detection System For Wireless Sensor Networks Using Identity Based 

Online/Offline Signature”, ARPN Journal of Engineering and Applied Sciences. 

November 2018, Vol. 13  No. 21, pp. 8544-8547. 



International Journal of Aquatic Science  

ISSN: 2008-8019 

Vol 12, Issue 03, 2021 

 

 

1971 
 

[ 3] S.Balakrishnan, Vinod K, B. Shaji. (2018). “Secured and Energy Efficient AODV 

Routing Protocol For Wireless Sensor Network”, International Journal of Pure and 

Applied Mathematics, Vol. 119, No. 10c, 2018, pp. 563-570. 

[ 4] S.Balakrishnan, J.P.Ananth, L.Ramanathan, S.P.Premnath, (2018).  “An Adaptive 

Energy Efficient Data Gathering In Wireless Sensor Networks”, International Journal of 

Pure and Applied Mathematics, Volume 118 No. 21, 2018, pp. 2501-2510. 

[ 5] J.P.Ananth, S.Balakrishnan, S.P.Premnath, (2018). “Logo Based Pattern Matching 

Algorithm for Intrusion Detection System in Wireless Sensor Network”, International 

Journal of Pure and Applied Mathematics, Volume 119, No. 12, 2018, pp. 753-762. 

[ 6] Ranjeethapriya K, Susila N, Granty Regina Elwin, Balakrishnan S, “Raspberry Pi Based 

Intrusion Detection System”, International Journal of Pure and Applied Mathematics, 

Volume 119, No. 12, 2018, pp.1197-1205. 

[ 7] S. Balakrishnan, M. S. S. Hameed, K. Venkatesan and G. Aswin, "An Exploration of 

Robotic Process Automation in all Spans of Corporate Considerations," 2021 7th 

International Conference on Advanced Computing and Communication Systems 

(ICACCS), 2021, pp. 1881-1884, doi: 10.1109/ICACCS51430.2021.9441996. 

[ 8] R. Prabha, Balakrishnan S, S. Deivanayagi, V.K.G. Kalaiselvi, D. Pushgara rani , Aswin 

G, A Review of Classification Algorithms in Machine Learning for Medical IoT, 

International Journal of Pharmaceutical Research. Jan - Mar 2021, Vol. 13, Issue 1, pp. 

3000 – 3007. https://doi.org/10.31838/ijpr/2021.13.01.448 

[ 9] S.Balakrishnan, “Peer-To-Peer Central Registry Based Internet of Everything (IoE) 

Protocol”, CSI Communications magazine, Vol. 41, issue 4, July 2017, pp. 26-29. 

[ 10] Suresh Kumar, K., Balakrishnan, S. & Janet, J. A cloud-based prototype for the 

monitoring and predicting of data in precision agriculture based on internet of 

everything. J Ambient Intell Human Comput 12, 8719–8730 (2021). 

https://doi.org/10.1007/s12652-020-02632-5 

[ 11] S.Balakrishnan, J. Janet, R. Sachinkanithkar,  D. Reshma, “Technological Innovations 

for Agricultural Developments Through Information Communications Technology 

(ICT)”, CSI Communications magazine, Vol. 41, issue 6, September 2017, pp. 10-13. 

[ 12] S.Balakrishnan, S.Sheeba Rani, K.C.Ramya, “Design and Development of IoT Based 

Smart Aquaculture System in a Cloud Environment”, International Journal of Oceans and 

Oceanography, ISSN 0973-2667, Volume 13, Number 1 (2019), pp. 121-127. 

[ 13] J.Janet, S.Balakrishnan, S.Sheeba Rani, “IOT Based Fishery Management System”, 

International Journal of Oceans and Oceanography, ISSN 0973-2667, Volume 13, 

Number 1 (2019), pp. 147-152. 

[ 14] J.Janet, S.Balakrishnan, S.Sheeba Rani, “IoT based lake and reservoir management 

system”, International Journal of Lakes and Rivers (IJLR), Vol. 12, Issue 1, (2019), pp. 

21-25.  

[ 15] S.Sheeba Rani, S.Balakrishnan, V.Kamatchi Sundari, K.C.Ramya, IoT Based Water 

Level Monitoring System for Lake in a Cloud Environment, International Journal of 

Lakes and Rivers (IJLR), Vol. 12, Issue 1, (2019), pp. 21-25.  

[ 16] R. Ram Vishnu, V. Nobin Pal, C. Narasimma Moorthy,  S. Balakrishnan, “Arduino Based 

Smart Alarm Mobile Application System”, Jour of Adv Research in Dynamical & 

Control Systems. Vol. , 14-Special issue, 2018, pp. 1217-1223. 

[ 17] Ranjeethapriya K, Susila N, Granty Regina Elwin, Balakrishnan S, “Raspberry Pi Based 

Intrusion Detection System”, International Journal of Pure and Applied Mathematics, 

Volume 119, No. 12, 2018, pp.1197-1205.  

https://doi.org/10.31838/ijpr/2021.13.01.448


International Journal of Aquatic Science  

ISSN: 2008-8019 

Vol 12, Issue 03, 2021 

 

 

1972 
 

[ 18] K. Dasaradharami Reddy, S. Mohanraju, Dr.A. Jebaraj Ratnakumar, Dr.S. Balakrishnan, 

“Querying and Searching of Friendship Selection in the Social IoT, Jour of Adv Research 

in Dynamical & Control Systems. Vol.10, 11-Special issue, 2018, pp. 910- 914. 

[ 19] V. Anandkumar, Kalaiarasan T R, S.Balakrishnan, “IoT Based Soil Analysis and 

Irrigation System”, International Journal of Pure and Applied Mathematics, Volume 119, 

No. 12, 2018, pp.1127-1134.  

[ 20] K.N.Sivabalan, V.Anandkumar, S.Balakrishnan, IOT Based Smart Farming for Effective 

Utilization of Water and Energy, International Journal of Advanced Science and 

Technology Vol. 29, No. 7s, (2020), pp. 2496-2500.  

[ 21] M. Nagayo, C. Mendoza, E. Vega, R. K. S. Al Izki and R. S. Jamisola, “An automated 

solar-powered aquaponics system towards agricultural sustainability in the Sultanate of 

Oman,” 2017 IEEE International Conference on Smart Grid and Smart Cities (ICSGSC), 

2017, pp. 42-49. doi: 10.1109/ICSGSC.2017.8038547.  

[ 22] L. K. Tolentino et al., “AquaDroid: An App for Aquaponics Control and Monitoring,” in 

6th International Conference on Civil Engineering (6th ICCE 2017), pp. 1-8, 2017.  

[ 23] E. Galido et al., “Development of a Solar-powered Smart Aquaponics System through 

Internet of Things (IoT),” in Lecture Notes on Research and Innovation in Computer 

Engineering and Computer Sciences, pp. 31-39, 2019.  

[ 24] L. K. S. Tolentino et al., “Development of an IoT-based Aquaponics Monitoring and 

Correction System with TemperatureControlled Greenhouse,” 2019 International SoC 

Design Conference (ISOCC), 2019, pp. 261-262. doi: 

10.1109/ISOCC47750.2019.9027722.  

[ 25] S. A. Z. Murad, A. Harun, S. N. Mohyar, R. Sapawi, and S. Y. Ten, “Design of 

aquaponics water monitoring system using Arduino microcontroller,” in AIP Conference 

Proceedings, vol. 1885, 2017. doi: 10.1063/1.5002442  

[ 26] G. Gao, K. Xiao, and M. Chen, “An intelligent IoT-based control and traceability system 

to forecast and maintain water quality in freshwater fish farms,” Computers and 

Electronics in Agriculture, vol. 166, 2019. doi:10.1016/j.compag.2019.105013  

[ 27] K. Pasha Mohd Daud, N. A. Sulaiman, Y. W. Mohamad Yusof, and M. Kassim, “An IoT-

Based Smart Aquarium Monitoring System,” in 2020 IEEE 10th Symposium on 

Computer Applications & Industrial Electronics (ISCAIE), 2020. 

doi:10.1109/iscaie47305.2020.9108823  

[ 28] J. Wu, S. Guo, J. Li, and D. Zeng, “Big Data Meet Green Challenges: Greening Big 

Data,” IEEE Systems Journal, vol. 10, no. 3, pp. 873–887, 2016. doi: 

10.1109/JSYST.2016.2550538  

[ 29] R. Atat, L. Liu, H. Chen, J. Wu, H. Li, and Y. Yi, “ Enabling cyberphysical 

communication in 5G cellular networks: challenges, spatial spectrum sensing, and cyber-

security,” IET Cyber-Physical Systems: Theory & Applications, vol. 2, no. 1, pp. 49–54, 

2017. doi:10.1049/iet-cps.2017.0010 9/jsyst.2016.2550538 

 


