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Abstract— Internet of Things (IoT) has increased substantial 

attention recently and play an important role in various 

application deployments. The field of IOT is growing its 

wings in all the domains like medical, industrial, 

transportation, education, mining etc. At present with the 

improvement in incorporated chip like Arduino the 

technology is scaling new heights with its application in 

agriculture and aquaculture. Water quality is a significant 

factor when culturing any aquatic life form. Optimal water 

quality may differ for every species and must be taken care 

of,  to ensure growth and survival. The parameter of water is 

monitored continuously with the help of system to ensure 

growth and survival of aquatic life. The collected data is 

transferred to the farmer mobile through cloud. As a result 

preventive measures can be taken in time to minimize the 

losses and increase the productivity. 
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I. INTRODUCTION 

With the fast changing economy, serious problems for 

environment arise. Water pollution is one of these problems. 

Regularly measured parameters of water quality are 

temperature, pH, turbidity, conductivity, dissolved oxygen 

(DO),ammonia nitrogen, nitrate, nitrite, phosphate, various 

metal ions and so on. One of the methods to detect these 

parameters is to collect samples physically and then send 

them to laboratory for detecting and analyzing. Man power 

and material resource needed in this method is much more. 

Also there are limitations of the samples collecting, 

therefore this method in not helpful in long term. Sensor are 

ideal device to detect and solve these problems. It can 

convert low power information into electrical signals. 

Transfer of process, transform and control signals are done 

with ease, It also has many different advantages such as 

good selectivity,fast response speed, high sensitivity and so 

on. According to the characteristics of sensors, Monitoring 

of Turbidity, PH & Temperature of Water is designed . At 

present aqua farmers use manual testing for analysing the 

parameters of water. This process is time consuming and 

can be inaccurate because water quality parameters may 

vary with time. Technology can be brought into aqua culture 

for increasing the productivity and minimizing the losses by 

constant monitoring of water quality parameters. Several 

sensors are mounted to sense the data and the data is 

transferred to the aqua farmer through IOT. Table.1 shows 

the threshold limits of water Quality parameters for fish 

culture .If the particular values of water quality crosses the 

threshold range the aqua farmer will get an alert with 

feasible solution. 

II. LITERATURE SURVEY 

Recently IoT is touching the ground level with its 

application to farmers [8], [9]. Several papers in literature 

survey focuses on how the aquatic life will effect due to 

change in water quality parameters [4] and how IoT 

technology is used to overcome the setback. Some papers 

use Arduino as micro controller for monitoring the aqua 

field [1], whereas some uses NodeMCU for monitoring. 

Many of the papers concentrates on sensors like DO, pH, 

Turbidity [1], [3], [7] etc and a solution to those problems, 

but the growth of aquatic life depends on many parameters 

of water like Turbidity,  Nitrate, Carbonates, Bi-Carbonates, 

Ammonia, Salt, pH etc. All these parameters are sensed via 

multiple sensors and a feasible solution was given to the 

aqua farmer. The sensed data will be sent straight to the 

aqua farmer [2], [5], [6]. But storing the data in cloud 

database helps us for analyzing the data using data analytics 

which can help us to take pro-active measures before the 

change in water quality parameters. This paper concentrates 

on sending the sensor data to the farmer in the form of an 

alert message when the water quality parameters changes by 

showing a graphical representation of sensed data. 

III. PROPOSED MODEL 

In this proposed system, there are sensor interface device 

that integrates data collection, data processing, and wireless 

transmission is designed. The hardware set-up of this system 

is shown in Fig.1. The hardware of Aquaculture monitoring 

system comprises the following components: 

 Water Level Sensor 

 pH Sensor 

 Temperature Sensor 

 Turbidity Sensor 

1) Power Module: 

In this project circuits, sensors & motor are used which 

require +12V & +5V (DC) supply, to fulfill this requirement 

we have used following circuit of power supply which 

provides regulated +12V & +5V.(DC). A DC-DC converter 

is used to supply constant voltage. 

2) Sensor Module: 

The sensor module consists of sensors like Turbidity, pH, 

Temperature and Water Level Sensor. These sensors are 

interfaced with Microcontroller and are used for sensing the 

water quality parameters from time to time. 

3) Micro Controller Module: 

It is considered as heart of this architecture. Arduino Uno is 

a microcontroller based on the ATmega328P. It has 14 

digital input/output pins, 6 analog inputs, a 16 MHz quartz 

crystal, a USB connection, a power jack, an ICSP header 

and a reset button. It contains everything needed to support 

the microcontroller; simply connect it to a computer with a 

USB cable or power it with a AC-to-DC adapter or battery 

to get started. 

NodeMCU ESP8266: Node MCU is an Open-

source ,Low cost, WI-FI enabled. It Contains firmware 

which runs on the ESP 8266 Wi-Fi SoC from Expressive 

Systems. The ESP8266 Wi-Fi Module is a self contained 
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SOC with integrated TCP/IP protocol stack that can give 

any microcontroller access to your Wi-Fi network 

4) Output Module:  

End User Computer/mobile is taken as an output module. A 

Cloud platform on the Computer/mobile will display all the 

data from the sensors. Using this cloud platform farmer can 

access all data from sensors and monitor water parameter 

and accordingly take action on parameter changes. 

 
Fig. 1: 

IV. RESULT & DISCUSSION  

In our project we monitored mainly four water quality 

parameters 1) Temperature 2) pH 3) Waterlevel and 4) 

Turbidity using different sensors. 

 
Table 1: 

V. CONCLUSION 

This paper help the aqua farmers for precise and reliable 

monitoring of water value parameters because physical 

testing can consume time and water quality parameters may 

differ with instance being and it helps to take useful 

measures before crucial damage was done. Though the 

primary expenditure is high there will be no additional cost 

and preservation once it gets installed. Further there is no 

need for manual testing regularly. Therefore time and 

energy can be saved. Thus IOT has reached the farmers for 

reducing the risk from climatic changes and ensures growth 

and health for aquatic life. This increase productivity and 

helps for improving the foreign trade and increases the GDP 

of the nation. Further the collected data can be analyzed 

using big data analytics and preventive measures can be 

taken before the water quality parameter crosses the 

threshold range. The aqua system can be made automation 

using internet of things which reduces the energy 

consumption and labour cost. . 
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