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Annexure-1I

Project Title : Design and Implementation of Low Cost Hybrid aquaponics System

Objectives of the Project

Agriculture is one of the sector that has an important role in human life. Aquaculture is globally
the fastest growing sector of agriculture that needs to be sustainable and must also meet bio-
economic demands. Traditional agriculture methods for growing plants require huge land space,
time and manpower. The proposed project aims to design and implement an advanced aquaponic
system for raising fish and plants in re-circulating system where the fish provide nutrients and
beneficial bacteria to plants, the plants then cleanse the organic matter and nutrients in water and

return it back to the fish.

The main objectives of the proposed project is to design and develop an efficient aquaponics
system that can synergize fish farming and plant growing. This system can be divided into

following four parts-

1. Hydroponics Piping and Pumping
2. Aquaculture (fish)

3. Plants.

4. Sensors data acquisition system

5. Control and management unit to process data and execute the control operations.
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Annexure-iii

Project Title : Design and implementation of Low Cost Hybrid aquaponics System

Salient Research Achievements

The study introduces a new method for monitoring aquapon-ics through the utilization
of a modularized Internet of Things (loT) system that incorporates edge-computing
capabilities. The present system effectively tackles various constraints often observed
in traditional handheld aquaponics systems, such as notable time delays, labor-
intensive procedures, suboptimal effectiveness, and restricted expandability. This study
has examined the integrity of monitoring parameters within the aquaponics system and
has identified the potential for concurrent remote monitoring and intelligent control of
the environment, water quality, and plant growth conditions. The proposed system aims
to ensure the effective functioning of an aguaponics system and provides a basis for
investigating the cultivation-breeding ratio to a limited degree. Regarding the
environmental and water-quality parameters, the system effectively addresses
numerous challenges associated with conventional handheld aquaponics systems,
including significant latency, labor-intensive operations, low efficiency, and limited
scalability. Moreover, the incorporation of edge computing was implemented to
establish an end-edge-cloud system architecture, with the purpose of overseeing the
growth conditions of plants within the aquaponics system and enhancing the system’s
cognitive capabilities. The aforementioned approach involves the re location of
computing tasks from the data center to the edge sensor, thereby facilitating the
segregation of high energy-consuming image data and low energy-consuming sensing
data. This demonstrates that the utilization of edge sensors can enhance the
promptness of data computation, mitigate the burden on network traffic, optimize the
effectiveness of data transmission, and bolster the expandability of the system. The
test results show that the system can provide stable local data collection and remote
transmission, trend curve plotting, and database storage services for aquaponics
systems effectively. The empirical evidence demonstrates that the measurement data
of the system effectively represents the condition of the system.



Product/Process Developed : Complete Hybrid hydroponics systems is developed
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