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Abstract:

Maintaining and breeding fish in a pond are a crucial task for a large fish breeder. The main issues
for fish breeders are pond management such as the production of food for fishes and to maintain the pond
water quality. The dynamic or technological system for breeders has been invented and becomes important
to get maximum profit return for aquaponic breeders in maintaining fishes. This research presents a
developed prototype of a dynamic fish feeder based on fish existence. The dynamic fish feeder is
programmed to feed where sensors detected the fish's existence. A microcontroller board NodeMCU
ESP8266 is programmed for the developed hardware. The controller controls the feeding and feedback
mechanism based on attached sensors. An ultrasonic sensor is programmed with the controller to detect the
level of food and waterproof ultrasonic to detect existing fish. The humidity sensor was used to measure the
humidity in the food container to control the food freshness. Two servo motors were used to move the
waterproof sensor to attract the fish and to dispense the food to the fish when existed. The result presents
four measured levels that are the temperature of the food container, the quality of food based on humidity
measured, fish detection counter and level of fish food in the container. Data analytics on all the measured
levels was presented on the ThingSpeak platform by using Blynk to get data collections from all sensors.
This research is significant for fish breeders that support IR4.0 system connected online and mobile apps
which also contribute to today’s agriculture.
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Introduction:

Today's agriculture for fish breeders is
important where many technological concepts and
programs have been developed to focus on
agriculture such as the design of Internet of things
Applications, implications for the 0T in agriculture
and communication with energy consumption on
loT-based systems recently ?. The system of the
fish feeder intends to sustain fish at the specific
proportion of time that is required by the fish
breeders. The framework runs consequently with
the nonappearance for the breeders’. The fish
breeder needs to fill the nourishment in the
nourishment holder and the time is set by entering
the scheduled time that is expected to sustain or
feed the fish. Some fish breeders meet the limitation

of aquaponic where most feeders are manually
processed. Thus, the automatic fish feeder is an
advantage to them, where fish can be fed on
schedule time by the system and monitored online.
There are some limitations on the existing system
where the exact amount of food that your fish needs
were unknown, thus the automatic fish feeder can
be managed to set the timer and the amount of food.
Historically, fish feeders were developed earlier by
using springs and actuating wheels. It was to
dispense a predetermined amount of fish food from
a standard canister into an aquarium at regular
periods and in regular amounts determined by the
user. The device was helpful. However, some of its
limitations included high cost, large scale, poor
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flexibility, trouble in movement and IloT
communication®. The recent technology is an
advantage to help the fish breeders in time, a fast
and easy task to feed fish in the pond and support
today's agriculture was to keep the water clean for
the fish®.

One of the important factors for fish
breeders is feeding the fish on a time management
controller that acts as the main part of a feeder.
Many industrialists in the aqua field and fish owners
seem to have trouble with this timely operation®.
The traditional method of feeding fish either for
pond or small lake need more manpower. Workers
sometimes face difficulties like feedings at the
scheduled time or rain. The problem occurs after
feeding this fish, and it is found that the pellet ends
at the bottom of the pond as waste faster or leads
water to pollute, but the main critical problem is the
unfed fish’. This matter even grows bigger during
the rainy season and will cost a lot of trouble in the
industry. Thus, feeding fish based on the existence
of fish is important to determine the working of the
meal dispense. Some mealtime is changed
depending on the fish existence in the pond, when
the fish are detected more than the food will
dispense more. The system can be managed for the
servo motor such as increasing the angle of the
servo motor to dispense more food. Added to the
functions, a warning siren for the breeders on the
food in food container reaches a low level of fish
feed that can be developed such as sending a
notification to admin's phone. At the same time,
monitoring the environment in the agriculture
environment is also important in some parts of the
country®. Some places have constant temperature all
year round but there are also some places that the
temperature will go from extreme to another. Such
cases will carry a huge risk towards the fish. If such
cases occur, the fish will probably die. Thus, there
is also need to update such a situation via phone.

Aguaponics, also known as the integration
of hydroponics with aquaculture, is currently
gaining attention as a bio-integrated food
production system®. Aquaponics is an innovative
and viable generation framework for incorporating
aquaculture with hydroponic vegetable harvests that
can play a basic activity later for natural and
financial viability in urban areas zones. However,
one of the limitation issues faced by the owner of
aquaponics is to feed the fish manually. In the
conventional manual nourishing framework, clients
face trouble in dealing with the timetable. The
proprietor aquaponics consistently pursues a
nourishing timetable since they do not have the idea
about exactly how frequently to encourage their fish
every day. Thus, the breeder must spend most of the

time nourishing the fish. Some fish do not get
enough nourishment at the perfect time. A
programmed fish feeder is a gadget that naturally
feeds the fish at the hunger conduct of fish'®. Some
fish feeder is made to help the proprietor of the fish
simple to keep the sound of fish particularly to be
utilized in the aquaponic framework. By connecting
to Wi-Fi, the owner of aquaponics can monitor fish-
eating behavior everywhere and anytime. Some
communications today utilize the IloT sensor
network'2. Some use the microcontroller called the
NodeMCU DEVKIT 1.0 which integrated and easy
to prototype development kit" and some used
Raspberry Pi controller®. NodeMCU provides the
best platform for loT application development at the
lowest cost. 'C' language is used by using the
Arduino IDE platform and it is convenient
compared to another microcontroller. This device is
implemented with the Internet of Thing system to
provide the ability to connect the owner users via
the internet. The waterproof ultrasonic sensor is
utilized to recognize the recurrence of fish at the
water surface to trigger the framework. This sensor
is situated at the highest point of water level in the
aquarium and turns 180 degrees by servo engine to
check the fish. A few warm-water and Coldwater
fish species are adjusted to recycle aquaculture
frameworks including tilapia, trout, roost, Arctic
burn, and bass™. In Malaysia, most business
aquaponic frameworks depend on tilapia since
Malaysia is a warm atmosphere. Tilapia is the
second most refined fish and incredibly prominent
in aquaponics frameworks. They are difficult to
breed, quickly developing and withstand
exceptionally in poor water conditions. According
to the Department of Statistics Malaysia (DOSM),
there are 14.93 million people that are employed till
September 2018. The Aquaponics system should be
focused more on people with low income as it can
save the budget for living expenses. People with
low income tend to work harder to overcome their
living costs in urban areas causing them to feel
fatigued after working. Lastly, huge numbers of the
proprietor of aquaponics still use the old method
like manual fish feeding by hand. The manual
method needs numerous works that require the
aquaponic proprietor to cover the numerous
employments, for example, cleaning the feeder,
topping off the pellet and fix or upkeep activity.
Every one of these exercises is required more
vitality and time. Some fish breeders have faced
trouble in dealing with the whole sustaining
timetable.

The objective of this research is to identify
the fish feeder input signal on fish existence. When
the fish exist then, the food will be dropped to the
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fish. The fish then learn and sense the existing
system, where fishers will come to the surface of
the pond, surround the system to ear the food when
they are hungry, and the food does not waste if the
fishers are full. This developed research has
designed and fabricated a system fish feeder using a
NodeMCU microcontroller. This prototype system
use NodeMCU as a module to connect the prototype

system to the internet using Wi-Fi which was built
in.
Materials and Methods:
System Flowchart

Fig. 1 shows the system flowchart and
technique to be executed in this undertaking
process.

NodeMCU
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Reading level
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Figure 1. Flowchart of Automatic Fish Feeder

The system detects the motion of fish by using the
ultrasonic sensor in a range. The system counts the
number of fish and the motor starts for several
second to release the food if the counter unit is 20.
The food will be dropped from the food container
and motor stop. The system is connected to Wi-Fi to
send the data to the cloud. There are humidity and
the food level can be monitored from the Wi-Fi.
The system will identify if the food level is low,
then there is a notification will be sent through the
phone. The advancements of the designed automatic
fish feeder system are comprising of two significant

portions which were equipment improvement and
programming advancement.

Methods:
System Design Structure

Fig. 2 shows the cycle of the food dispenser
when the fish detector counts 10 times. The system
will count 10 then the sensor will trigger the
controller and send a signal to the servo motor to
rotate the shaft 180°°. Then, the foods will be
dropped from the funnel to the aquarium or pond. It
was programmed to wait until 5 seconds and then
the servo motor rotates to the original position. The
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counter count starts with number one. This
prototype system has been testing in an aquarium
before it is running at the real pond. Fig. 3 shows
the cycle system of humidity in the food container.
The humidity sensor has a function to monitor the
humidity in the food container to maintain the
quality of the fish food. ThingSpeak is used to
monitor the changes as it displays the result on the
graph and all the data are kept in the cloud so that
the administrator can monitor it remotely anytime.
The system also is presentable on a website and can
download the apps to a mobile phone®’.

i cou

Figure 3. The cycle system of humidity system

Food container:

Fig. 4 shows the system of food container
cycles when it is full of food. The system will detect
the level of food and when the food container is
almost finished, a signal is triggered by the Blynk
apps, and a notification is appeared on the screen®.

The hardware of the System Design:

Equipment is the physical segments that
have been combined to assemble and shape the
Automatic Fish Feeder System.

Humidity Sensor:

A stickiness sensor is utilized to gauge and
report both humidity and temperature of the air
content. The proportion of humidity noticeable all
around to the most noteworthy measure of humidity
at an air temperature is called relative mugginess®™.
Relative mugginess turns into a significant factor
for fish feeders to keep up with the nature of the
nourishment in the compartment. The compartment
of nourishment is presented today by the daily
climate, and it is essential to guarantee its firmly
shut to keep away from the expanded humidity
particularly after coming down. We must continue
the nourishment quality for keeping up the fish's
wellbeing.

Ultrasonic sensor:

An ultrasonic sensor is a gadget that
estimates the separation of an article by
engendering sound waves. An ultrasonic sensor
likewise utilizes a transducer to send and get
ultrasonic heartbeats that handoff back information
about an article's vicinity. High-recurrence sound
waves reflect from limits to make reverberation
designs. So, this sensor can offer data to the client
about the degree of nourishment in the
compartment®.

Waterproof ultrasonic sensor:

The measurement distance is accurate at
about 0.5cm, the furthest distance that can be
measured is 4.5 meters. It is small easy to carry and
suitable for a wvariety of wet measurement
environments. This sensor is located at the top of
the aquarium or pond to detect the frequency when
it surfacing to find foods.

Servo motor

Fig. 5 shows the servo engine is an
extremely prevalent minimal effort electric engine
whose drive shaft pivots in discrete rakish advances.
The engine is utilized to pivot the holder of the
compartment to the feeder system. There are
numerous kinds of engines anyway the main sort
that can participate to hold the holder system is the
servo engine. Subsequently, for this venture
framework plan, a servo engine is picked.
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Figure 5. The hardware design of Auto Fish
Feeder

Results:
The Prototype System

Fig. 6 shows the front view of the auto fish
feeder which was tested in an aquarium. After
constructing the 3 different parts separately, the
simulation was conducted to simulate the entire
circuit design and test its functionality. It was
constructed separately to minimize the error before
compiling it to form a complete system.
Troubleshooting the error easier if there are errors
when running simple coding. However, when
compiling the three-part of coding in one system,
the system response was slow, and it sends
inaccurate data especially to the ThingSpeak. The
system was not efficient because full of complex
coding and the controller cannot be accommodated.
To make it efficient, another NodeMCU controller
is added to reduce the complexity of the coding.
Fig. 7 shows the placing of the sensor in the
prototype system. Data are more accurate and
running without delay. The whole system was run,
and it was observed that as the servo motor rotated,
the plate rotated as desired. At the appropriate time,
food is released into the aquarium. A funnel placed
under the container ensures that food is released to
the edge in the aquarium to enhance even

distribution. The place of the device is the edge of
the aquarium because of the easy-to-get power
supply and ease to refill the food when almost
finish.

Sensor

Figure 7. Placing the sensor.

Humidity Analysis:

Fig. 8 and Fig. 9 show the examination of
moistness at the nourishment holder. The chart is
consistent with room temperature at 29°C it implies
the nourishment in dry condition and the
nourishment is yet beneficial to encourage the fish.
Moistness likewise influences dissipation and
sickness improvement in plants and the nature of
nourishment, synthetic substances, and
pharmaceuticals. The mugginess in the holder is
vulnerable due to temperature encompassing.
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Figure 8. Graph of temperature at the food
container
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Figure 9. Graph of Humidity at Food Container

Discussions:
Analysis of the Fish Existence and Food
Container Level

Fig. 10 shows the analysis of the fish
detects counter for the weeks. The system releases
the food when the counter count until 10%. The
graph shows for the first day is 34 that means the
food was release is 3 time per day. This is because
the fish is first time exposed to the sensor. The
sensor is always moving by the motor to attract fish.
For the third day is 84, the food was release 8 times.
That shows the fish is knowing where to get the
food. Fig. 11 shows the analysis of food levels for
the weeks. The food level is detected by using an
ultrasonic sensor. So that if the food in the container
is full the range between food and sensor is small. If
the food is low, the range between food and sensor
is big.

Fish Detect Counter Vs Days
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Figure 10. Graph Fish Existence
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Figure 11. Graph Food Container Level

Fig. 12 shows the mobile application that
detected the food level in the container, the distance
is programmed to send a notification to the apps
when the level of food is more than 11 cm. Fig. 13
shows the notification system for the level of food
in the container in the handphone. The ultrasonic
sensor detects the distance of the level of food at the
container. The owner will be receiving the
notification until they refill the food container. The
benefit of this notification system, we can monitor
the weekly or monthly food intake for the fish by
plotting the average timing of food disperse from
the container against the duration of food in the
container to be emptied. So, if the owner needs to
leave the fish for a long period, they can fill the
container the period they are not at home.
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Figure 12. Apps for monitor food level

Blynk Notification
Food Level is Low

OK

Figure 13. Notification alert

Conclusion:

This research was successful research that
developed a prototype of a dynamic fish feeder
based on fish existence. The program of the
dynamic fish feeder used sensors to detect and
feeding the fish by existence help much for fish
breeders in time and its maintenance. The result
which presents four measured levels consists of the
temperature of the food container, the quality of

food based on humidity measured, fish detection
counter and level of fish food in the container
improved the fish breeders' activities and tasks
which are concerned as the main issue for the fish
breeder. Data analytics on all the measured levels
presented on the ThingSpeak platform by using
Blynk to get data collections from all sensors helps
more for agriculture development. This research is
significant for fish breeders that support IR4.0
system connected online and mobile apps which
also contribute to today’s agriculture.
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