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The emphasis of the aquaponics systems was on boosting the viability and
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agriculture sciences in light of factors like sustainability, growth, and
economically efficient improvements to farmer health; this means that we

must create environmentally friendly technology. Aquaponics is a new

innovation created by combining aquaculture and hydroponics. It adheres
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nutrient-rich food.

to the principles of sustainable agriculture (wastewater bio-filtration by
plants) and gives us the opportunity to increase economic efficiency by

adding a second source of food production (organic vegetables) to create
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Automation,loT, Node-MCU

I. INTRODUCTION

The words "aqua" and "ponics" are combined to form
the term "aquaponics." Aqua refers to aquaculture,
which is the practice of raising fish in a controlled
environment, and "ponics" is a Latin word that means
"to work," and cultivation is done in soilless media.
Today, the population's desire for food has multiplied
and in fact reached a crisis point, with conventional
agriculture barely able to keep up with demand and
farmers struggling with issues like high fertilizer costs,
limited land for farming, and a lack of water for
irrigation. A novel method called aquaponics, which
incorporates automation and imitates a mnatural
environment, has been developed to address these

issues.

Being a modern, computer-driven methodology, there
is a huge potential for automation and, as a result, a
wide range of applications in agriculture. The method
is very effective, cost-effective, affordable, and devoid
of several other concerns associated with traditional
agriculture. Regular farming practices and aquaculture

are combined in aquaponics.

In this approach, the raised fish consumes its food and
excretes waste, which is then employed as the ideal
fertilizer for the essential crop. The link between water,
aquaculture design, and nutritional values is described
by aquaponics. The power is circulated through the
bio-integration of various components as plants grow
in waterways. As a result, they are very advantageous
for the food system, and the majority of food crops

obtained through conventional farming employ
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powerful pesticides that pose substantial health
risks.Recirculating aquaculture and hydroponics are
the two types of agricultural production that are
combined in aquaponic systems. The main problems
with these two systems are addressed by aquaponics,
including the need for nutrient-rich water that can act
as a fertilizer for hydroponically grown plants and the
need for sustainable methods of filtering or discarding
nutrient-rich fish waste in aquaculture.

Thusthe result, aquaponics is highly recommended,
and the aquaponics control system can be fully
automated to generate more agricultural products,

plants, and veggies.

II. LITERATURE SURVEY

Different geographical areas have different climate
conditions and soil quality. Some soils have various
structures and significant amounts of sand or clay.
‘When combined with river erosion, wind erosion, and
other natural disasters, some soils include concrete,
and asphalt, as well as high amounts of pesticides and
fertilizers used during agriculture. This poses serious

health risks to those who consume food.

However, aquaponics solves these problems since it
gets rid of weeds and the system recycles the nutrient-
rich water. In the system, there is no hazardous run-

off Only 10% of the

conventional agricultural cultivation is used in

total water utilized in

aquaponics. It is therefore quite effective and helpful
for places that are prone to drought.Smart Aquaponics
Systems Overview:Explore the concept of smart
aquaponics systems and their

advantages over

traditional aquaponics.

Sensor Technologies:Discuss the various types of
sensors used in smart aquaponics, including pH sensors,
temperature sensors, dissolved oxygen sensors, and
nutrient sensors.Investigate the role of IoT (Internet of
Things) in collecting and transmitting data from
real-time.Examine how

sensors  in intelligent

aquaponics might be incorporated into more extensive

systems of sustainable agriculture to increase food

security.

You might start by browsing academic databases like
PubMed, IEEE Xplore, ScienceDirect, and Google
Scholar to conduct your literature review. To identify
pertinent research articles, conference papers, and
books, like

aquaponics systems," "IoT in aquaponics,” "aquaponics

use appropriate keywords "smart
automation," and "aquaponics sensor technology." For
useful ideas and case studies, you can also read reports
and publications from government and aquaponics
groups[10]-[16].

In order to develop a thorough grasp of the state of
smart aquaponics systems and their potential in
sustainable agriculture, keep in mind to critically
examine the sources you uncover and synthesize the

data.

III. LIMITATIONS AND EXISTING WORK
Control and Monitoring of the Environment:

Limitation: It can be difficult to keep the ideal
environmental conditions for both fish and plants. It's
important to regularly monitor and regulate factors
including water temperature, pH, dissolved oxygen

levels, and nutrient concentrations.

Existing Work: These characteristics can be managed
with the aid of automated monitoring and control
systems with sensors and actuators. Based on past data
and current measurements, machine learning and Al
algorithms are utilized to forecast and modify

situations.
The welfare of Fish:

Limitation: Because fish might become stressed due to
changes in the environment or poor care, maintaining

optimal fish welfare can be difficult.

Existing Work: To create better management tactics,
researchers are examining the behavior, health, and
stress responses of fish. Feedback loops are a feature
that intelligent systems can use to adjust to the needs
of the fish.
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Limited Crop Varieties:

Limitation: The variety of crops that can be cultivated
is limited by the fact that some plants are more suited

for hydroponic growing than others.

Existing Work: Studies are being conducted to increase
the number of appropriate crops and enhance growing
conditions for a wider range of plants. Work on
nutrient formulations and crop-specific environmental

controls fall under this category. [17]-[21]

IV. CONCLUSION

The new design choices are anticipated to significantly
improve water quality, which will favorably impact
fish output and growth. Today's world faces a very real
and serious challenge to food security. The capacity to
address these challenges of resource conservation and
access to a consistent and high-quality food source is
what makes aquaponic food production so alluring.
Additionally, because an aquaponic system is so
straightforward and user-friendly, it may be able to

assist families who are most in need.

Meeting the demand of the escalating food crisis at the
lowest possible cost is the key problem facing the
agricultural sector. The approach to be used should be
user-friendly, effective, and trustworthy given the cost
factors. Our data demonstrate that aquaponics can
satisfy each need. As with any technology, there are a
few very minor drawbacks and concerns with this
approach, but when compared to conventional
agriculture, the advantages are undeniably greater.The
production of nutrients that promote plant and fish
growth is another benefit of this system. As a result, in
this system, expensive chemicals are replaced by less
expensive fish feed, which results in a significant cost
advantage in cultivation compared to traditional
farming, which costs more money and uses harmful
fertilizers and chemicals that contaminate the crop and

are harmful to food consumers.

As a result, this system is most similar to the natural

ecosystern.

The system is more productive than other agricultural
methods and creates no waste because it doesn't need

to discharge water.
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