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Abstract: Fish keeping is a popular trend nowadays. People from all the age groups like to keep fish at their 

homes, offices etc. for decoration purpose or as a hobby. Commercial fish farming and ornamental fish farming 

has become very popular. Therefore it’s important to automate aquariums/ponds as it is difficult to check the 

conditions of an aquarium manually. During periodic intervals, water needs to be changed, the fish needs to be 

fed, the temperature, pH level and water level of the aquarium needs to be maintained. The project, ‘Smart 

Aquarium’ is developed using PLC (Programmable Logic Controller) and SCADA (Supervisory Control and 

Data Acquisition) to automatically control and maintain parameters such as temperature, pH, water level, 

lighting, feeding, and dissolved oxygen level. 
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I. Introduction 
Pet ownership has been increasing at a steady pace in the last 20 years. After cats and dogs, the most 

popular pet is now the freshwater fish. The maintenance of fish aquariums is a very difficult task itself. 

Whenever you have to clean up your aquarium or you have to feed, you have to do a lot of things. You have to 

turn off your aquarium's power head/air pump and feed manually and turn on the air again after an hour. The 

project with which we came up is Smart Aquarium, which is an automated fish aquarium. The project will be 

more efficient than the systems available in market, now days. In addition to the efficiency it will be of lower 

cost as well. The project’s audience is the group of people interested to keep fishes at their homes or offices 

but don’t have time to take care of, or they are worried to keep on asking their neighbors to take care of the 

fishes in their absence. The project is an automated system to take care of fishes. It will replace the 

manual maintenance of fish aquarium with its automated functions. It will monitor the physical changes in the 

water and will maintain it to the  ideal  conditions,  with  required  changes.  The  aquarium  will  perform all  

the  steps  automatically like temperature control, pH control, monitor lighting, feeding, water renewal etc. 

The aim of our project is to replace manual maintenance of fish aquarium with an automated system which 

employs PLC. 

 

II. Block Diagram 
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Out of the five parameters that is being controlled, lighting, pH and temperature is given as input to 

the microcontroller.The lighting to the fish tank is controlled by the microcontroller. The digital output of pH 

and temperature from the microcontroller   is given as input to the PLC. Other inputs to the PLC includes 

float switches for level detection. According to the temperature that is set, the fan or bulb becomes on or off 

.The mototr is used to drive the feeder element. 

 

III. Methodology 
Different parameters are controlled according to different conditions. The various conditions are: 

Condition 1: when temperature falls below 35 °C, the bulb is used to raise the temperature of the water. When 

temperature rises above 35 °C, fan is used to compensate for the temperature rise. 

Condition 2: when pH value is not 7, display and buzzer in used to indicate the changes in pH. 

Condition 3: Red, white and blue lighting is provided for growth of fishes and it is controlled by a timer. 

Condition 4: Two float switches are used to detect and maintain water at an optimum level. 

Condition 5: Automatic feeding is done at regular time intervals. 

 

IV. Implementation 
Project work is divided into two modules. 

1. Analog Section 

2. Digital section 

 

Analog Section: 

The analog section consists of: 

 pH sensing 

 Temperature sensing 

 Lighting 

 

The above mentioned parameters are the input to the microcontroller (ATmega 8).These are converted to digital 

values by ADC present in the microcontroller which is in turn fed to the input of the PLC. 

 

Digital Section: 

Its input section consists of: 

 Level 

 Output of microcontroller (temperature and pH) 

 

Its output section consists of: 

 Feeder control 

 Temperature control (bulb and fan) 

 Level control 

 

V. Result 
We have developed an automated aquarium which controls parameters such as temperature, pH, 

lighting, level. We have incorporated an automatic feeder and an aerator. 16x2 LCD module is used to display 

the values of the pH and temperature. 

 



Smart Aquarium 

National Conference on "Emerging Research Trends in Electrical, Electronics & Instrumentation"       20 | Page 

(ERTEEI'17)  

 
Fig 1: Smart Aquarium 

 

 

 

VI. Conclusion 
We started off the project with the aim to accomplish the simple looking task of designing an 

automatic aquarium. The basic idea proposed in this project works well and can be implemented on large scale 

industries like fish cultivation, commercial fisheries etc. Having a Smart Aquarium will save our time and we 

would not have to be worried for our fish and their aquariums for long time. Since PLC is used as the 

controller, many aquariums can be automated using a single PLC.  Though we are able to achieve all the goals 

of our project but still we think that lots of advancement can be done on this project. For advancements, we 

need more time, money and hard work. 

 

VII. Future Scope 
As the aquarium needs 24/7 constant power to work, lots of power is consumed. So in order to reduce 

this, solar cells or panels can be used to get the constant power, which in case of any power failure 

doesn’t stop the working of the aquarium. GSM module can be used for sending the report on the aquarist’s 

cell number. Dead fish removal can be accomplished with the help of a robotic arm.It can be applied in the 

field of aquaponics, where water from an aquaculture system is fed to a hydroponic system and the by-products 

are broken down by nitrifying bacteria into nitrates and nitrites, which are utilized by the plants as nutrients, and 

the water is then re- circulated back to the aquaculture system. 
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