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Abstract— Aquaculture is one of the indispensable fields that 

helps in the chain of nourishment by feeding the world’s 

growing population, with 93.6 million metric tons to meet 

the world’s seafood needs by 2030. Internet of Things (IoT) 

or Internet of Everything is a blooming paradigm that 

changes the way of interaction with the environment, which 

has global attention of the industries in its rapid growth. 

Incorporating the IoT in the observation of seafood 

cultivating procedures can improve the productivity and 

supportability while upgrading the business with the next 

generation technologies. In Aquaculture, a handful of units 

are set-up in the deep seas, while the majority of the units 

are set inland. In inland offices, the ocean organisms are 

cultured in tanks that can change in volumes and materials. 

In such cases where profitable aquaculture is done, 

numerous endeavors are taken to augment the well-being of 

the sea creatures. Here, we are proposing an exceptionally 

beneficial aquaculture framework, designed for the aqua-

farming unit employments, for observing the quality of the 

water, controlling the system’s irregularity and providing 

real-time updates to the aqua-farmer. The Aqua-Farmer 

can surveille the units and control the water circulation 

remotely through a mobile application. 

Keywords— Aquaculture, Aqua-Farmer, Inland, Internet of 

Everything, Well-Being 

I. INTRODUCTION 

Aquaculture is the controlled process of cultivating aquatic 

organisms, especially for human consumption. This activity has 

a great importance in economic development and food 

production. The Global Aquaculture Alliance (GAA) estimates 

that, by the year of 2030, 62 percent of all seafood produced for 

human consumption will come from aquaculture. Also, 

aquaculture production is projected to grow from 47.2 million 

metric tons in 2006 to 93.6 million metric tons by 2030, while 
wild fisheries production is expected to decline from 64.5 

million metric tons to 58.2 million metric tons during that same 

time. To feed the world’s growing population, aquaculture has 

to come up with an additional 46.4 million metric tons to meet 
the world’s seafood needs.  
Continuous monitoring of the physical, chemical and biological 

parameters of aqua-farms helps not only to predict and control 

the negative conditions of aquaculture, but also to avoid 

environmental damage and the collapse of the production 

process. Moreover, the people that work in the aqua-farms have 

to be engaged in all day activities to maintain the living species 

habitat which is not possible at times. In this direction, our 

project aims to present a smart surveillance system that is used 

for the monitoring and maintenance of an aqua-farm. This 

includes: pH level, turbidity, temperature, chemical element 
level (NH3) followed by a motor mechanism that helps in 

sending the filthy water out and fresh water in. These are vital 

to maintain adequate conditions and avoid undesirable 

situations that may lead to the collapse of aquaculture systems. 

All of these parameters and the status of the farm will be updated 

in the mobile app using a real-time cloud service. 

II. SYSTEM ARCHITECTURE 

 

The proposed system (as shown in figure 1) is to monitor an 

aquaculture unit’s various indispensable quality parameters and 

to notify the status of the unit to the aqua-farmer through a real-

time mobile application. 
  
 When the Equipment is turned on, the following 

quality parameters are monitored:  
 

● Temperature 

● pH 

● Ammonia  
● Turbidity  

 
 The sensor values are periodically collected and 

updated in the real-time Cloud Service i.e.) BLYNK. The Aqua-

Farmer’s mobile application retrieves the values from the Cloud 

and creates the alert as notifications and pop-up  
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Fig. 1. System Architecture of the Adroit Aquaculture Surveillance System

  

dialog boxes. Whenever the quality parameter’s range is 

violated, the aqua-farmer is notified with an urgent message.  
This system also includes a feature which allows the aqua-

farmer to have a control over the water circulation mechanism 

of the aquaculture unit i.e.) whenever the quality parameters 

range is violated (for instance, the value of temperature 

exceeding than the specified value) the aqua-farmer can 

remotely turn ON the water supply through his/her mobile 

application, so that the filthy water is pumped-out while the 

freshwater is pumped-in. 

 
III.      METHODOLOGY 

A.  Arduino Uno  

Arduino Uno is used as the controller board on which the 

components are connected. 

 

B.  ESP 8266 

ESP-8266 is the Wi-Fi Module that is used to send the sensor 

readings to the Blynk Cloud Service and retrieve the “run” 

command from the aqua-farmer’s mobile application.  

 

C. pH sensor 

 

Analog pH Sensor kit is used to measure the pH value of  

the water and the temperature of the unit using the integrated  

compensation circuit. The pH interface is used to connect the 

 pH probe and the Arduino. 

 

D.  RKI 5163 

The turbidity sensor works on the infrared transmission and 

reception principle to monitor the turbidity intensity of the unit. 

 

E.  DC 3-6V (pump) 

The Micro Submersible Pump is used to demonstrate the pump-

out mechanism of the filthy water and the pump-in mechanism 

of the freshwater. 
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Fig. 2. Aqua-Farm Unit Hardware 

 

F.   L298N Motor Driver 

The Motor Driver is a relay mechanism used to interface the 

arduino with the Mini Motor pumps to operate them 

simultaneously. 

 

G.  MQ135 

The MQ-135 Air Quality gas sensor is used to check the 

Ammonia content released by the water in the aquaculture unit. 

 

H.  LM2596S Buck Convertor   

Since a 12V power adapter is used in the module, in order to 

supply 3.3V to the ESP-8266 and 5V to the Arduino Uno, the 
Buck Convertors are used as a step-down mechanism. 

IV.      EXPERIMENT AND RESULT 

A. Aqua-Farm Unit Hardware – 

 The aqua-farm unit’s hardware (as shown in figure 2) 

consists of a pH meter to measure the pH value and temperature 

in the water, a turbidity sensor to check the water quality, 

MQ135-gas sensor to measure the level of ammonia content 

released from the water, Micro DC 3-6V(pump) to circulate the 

water and Wi-Fi Module (ESP 8266) to send the values to the 
BLYNK cloud service. 

B. Aqua-Farmer Mobile Application – 

 The Aqua-Farmer application (as shown in figure 3) is 

built on BLYNK cloud service. The app retrieves values such as 

the temperature, pH level, ammonia content, turbidity of the 

aquaculture unit from the cloud and displays it, also a 

notification alert is given to avoid emergency situations. The 

app also provides a feature where-in, the aqua-farmer can turn 

ON/OFF the motor which controls the water supply to the pond. 

When the application is offline, the last updated value in the 

blynk is displayed in the application.  

V.         CONCLUSION 

 

This IoT based Adroit Aquaculture Surveillance 

System serves as an efficient system for the inland aquaculture 

units. The system is relatively inexpensive and helps the aqua-

farmer notify the status of the aqua-farm unit in case of any 

needs. The equipment monitors the vital parameters of the 

aquaculture unit and if the parameter goes from normal range  
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Fig. 3. Aqua-Farmer Mobile Application 

to an unsafe range, the aqua-farmer is immediately notified so 
that critical care can be given to the unit before it reaches a 

dangerous state. Also, the aqua-farmer can remotely turn ON the 

water supply through his/her mobile application, so that filthy 

water is pumped-out while freshwater is pumped-in. 
 
 As every aquatic organism withstands different limits, 

such vital parameter limits can be set by the aqua-farmer (user) 
manually in the developed mobile application. In future, this 

system can be widely used in a variety of environmental 

monitoring settings, such as plant care systems etc. Combined 

with the Internet of Everything, regardless of where the unit is 

located, the user can use the instant messaging environment, 

taking real-time monitoring technology to the next level. 
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