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 Abstract- In today's rapidly growing 

economy and population finding means 

to feed the population with healthy food 

is one of the major challenges faced 

around the globe. Fishes fit the model 

for healthy protein rich diet. But the 

amount of fishes in the water resources 

is not sufficient to feed the population, 

thus harvesting of fishes through 

aquaculture comes into the spot light. 

This aquaculture with automatic 

detection and management system not 

only detects the value of pH, Dissolved 

Oxygen (D02), water level and 

temperature periodically but also 

intimates the aqua farmer through 

messages using GSM module. As a 

result, over fishing and loss of species 

can be prevented and at the same time 

the growing demand for protein rich 

food can also be fulfilled with this low 

cost vast automation of aquaculture 

fields. 

Keywords- pH, Temperature, DO2, GSM, 

Aqua farmer, overfishing. 

                    I.  INTRODUCTION 

              By 2025, the consumption of 

aquatic fishes will increase rapidly due to 

the growing population. To meet the 

demand rate increase in fishes is required. 

Fish growth greatly depends upon the 

water quality parameters, since it is 

necessary for fishes to provide a good 

growth environment to increase breeding 

and healthy fish. Therefore, it is necessary 

to periodically monitor the temperature, 

salinity, pH and dissolved oxygen level in 

the water tank .Currently aqua farmers are 

using manual testing method to know the 

water parameters which may give 

inaccurate values since water quality 

parameters may vary as time varies. Hence 

a system is proposed which uses 

PIC16F877A as the processing unit. 

Several sensors are mounted to sense the 

water quality parameters and send the data 

to the aqua farmer using GSM module if 

any water quality parameters crosses the 

threshold range and automatically opens 

the solenoid valve to neutralize the effect 

or to change the water in the tank. 

S.No    Water Quality 

Parameters 

Range 

1 pH (7.5-8)ppm 

2 Temperature 21°C-32°C 

3 Dissolved oxygen (5-10)ppm 

4 salt (0-2)ppt 

Table.1 Threshold range for water quality 

parameters 

           II. LITERATURE SURVEY 
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                Fishes are totally dependent 

upon water to breathe, feed and grow, 

excrete waste and reproduce [5].Using a 

GSM module to indicate any change and 

taking substantial measures of 

automatically is planned[4]. Many people 

concentrate on DO, pH, temp alone [1], 

our paper gives an upper hand to remove 

and refill water automatically. It is 

generally accepted that minimum rate of 

13 gallons per minute is required for each 

surface area of the pond [3] [5].Using a 

float sensor would indicate the water to 

refill to the required level and maintains 

the same. Fishes are categorized into 

warm, cold, cool water species [2], setting 

a threshold for a particular species and 

maintaining the temperature with heater or 

a cooler is proposed here. All the data will 

be collected and remedy will happen 

automatically is the main idea proposed 

here. Solenoid valve helps in removing 

and filling water when required .By doing 

this it increases the efficiency and the life 

span and reproduction of the fishes 

yielding better profit. 

         III.HARDWARE DESCRIPTION 
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         Figure 1.System architecture 

1) Micro controller: 

                          The PIC16F877A is 

considered the heart of the system. PIC is 

widely available at low cost and has a 

large user base because of free 

development tools, serial programming 

and re-programmable flash memory 

capacity. This PIC microcontroller is 

interfaced with all other components in the 

system; it collects the data from them and 

processes it accordingly. 

 

      Figure 2. Micro controller 

    2) Dissolved Oxygen Sensor: 

                Galvanic dissolved oxygen 

electrode is used to determine the 

dissolved oxygen level in water .Galvanic 

electrode are constructed very similar to 

pH electrodes, they have a 10 and 12 mm 

body. The cathode is generally made of 

gold and anode consists of pure silver 

extracts. The membrane may be poly 

silicon or glass depending upon the usage. 

The chloride ions in the electrolyte drift to 

indicate the changes and the electrode thus 

consumes oxygen. The readings of the 

water are generally affected by the flow 

across the sensor tip. The electro motive 

voltage is around 0.8v which is enough to 

operate the sensor. The use of dissolved 

oxygen electrode instead to Do2 sensor is 

very economic. 
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Figure 3.Dissolved oxygen electrode 

   3) Solenoid Valve 

                 Solenoids are used to remotely 

control the actuator position using electric 

signals. They have two states namely de-

energized state and energized state. The 

actuators are used to actuate the solenoid 

from one state to another. The actuators 

actuate the solenoid valve to open both the 

inlet and an outlet valve only when if there 

is any increase or decrease in the 

characteristics of water. The PIC is coded 

in such a way that it intimates the actuator 

to open and also sends the message to aqua 

farmer about the change of water.   

 

Figure 4.Solenoid valve 

     4) Float sensor: 

              Float sensor is used to indicate the 

level of liquid rise (or) fall. The basic 

principle of float level switches and 

sensors with magnetic reed switches is 

that a magnetic field is moved into the 

priority of a reed switch causing its 

actuation as a result of rising (or) falling of 

the liquid. This sensor is interfaced with 

the PIC16F877A microcontroller in the 

digital pin RB0/INT. 

  

        Figure 5.Float sensor 

       5) LCD Display 

            A 16x2 LCD display is a very basic 

display module commonly used in circuit 

module. Liquid crystal display is used to 

display the values of each sensor such as 

pH level, salinity level, water flow level, 

dissolved oxygen level. The PIC controller 

after processing the data sends the values 

to the LCD module to display it. 

 

  Figure 6.LCD display 

     6) GSM Module: 

                      GSM is used to establish 

communication between the sensors and 

the user via mobile, it sends a message 

intimating the changes .It requires AT 
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command to receive, send, reject messages 

and calls. Interfacing GSM (SIM800H) 

with micro controller is proposed here .It 

works on the frequency of 900MHz, 

1800MHz and 1900MHz. It is very 

compact in size and it a input voltage of 

5V.The baud rate can be configured from 

9600-115200 bps through AT. Operating 

temperature is -20°C to +55°C. 

 

 Figure 7.GSM module 

         7) pH Sensor: 

                  pH sensor is used to measure 

both pH value and salinity in water. It has 

an accuracy of +0.1pH (or)-0.1pH at 

25°C.Consumption of oxygen by nitrifying 

bacteria that breaks down toxic ammonia 

to non-toxic form depending upon the 

amount of ammonia entering the system. 

The optimum pH level is 7 (i.e.) neutral, 

values below 7 are said to be acidic and 

above 7 as basic. Any pH sensor for 

aquatic life is around 6.5 to 9.Temperature 

to measure pH is 0-60°C. 

 

   Figure 8.pH sensor 

 

    8) Temperature Sensor: 

             Temperature sensor has 

thermocouples and thermistors to measure 

the object they touch, called contact 

sensor (or) it can be a non-contact sensor 

which measures the thermal radiation and 

gives the temperature currently present. 

LM 35 along with insulating material is 

proposed here, mainly having cost 

efficiency in consideration. This LM 35 

has an output voltage of 10mv/°C. It draws 

a current of 60mA and has an operating 

range of -55°C to 150°C. Any temperature 

change can be brought to normal level by 

using coolant (or) heater. It is interfaced 

with GSM to indicate the change which is 

made. 

 

Figure 9.Temperature sensor 

                     IV.RESULT 

 The proposed model was implemented 

and tested and the following result is 

obtained.     

 

Figure 10. Shows the alert message send to 

the aqua farmers. 
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                   CONCLUSION 

                    This proposed idea on 

automatic aquaculture life monitoring 

system has a micro controller interfaced 

with GSM and various sensors to 

automatically bring in the required 

rectification. The project components 

proposed is at low cost and consumes 

minimum amount of energy and it comes 

out as a complete kit. Efficiency is 

maximum and goes as a third hand to aqua 

culturists. Using automatic system 

enhances the quality, life span and 

reproductions, thus bringing a better turn 

over. 
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