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There are several important factors to increase the success rate of tilapia
farming. Among them is the regulation of water quality in the pond, which is
still mostly done manually. Therefore, a water quality management tool for
Ubidots-based tilapia fish farming ponds is made to facilitate tilapia fish
farmers in regulating the quality of pond water automatically. so the
importance of water quality management of tilapia fish farming ponds is a
follow-up to reduce the failure rate in the cultivation process. The components
used in this tool are Esp32 as a microcontroller, ph sensor as a water ph value
detector, DS18B20 temperature sensor as water temperature detection and
turbidity sensor as a water turbidity value detector, Ultrasonic sensor as a pool
water level detector, LCD to display the value detected by the sensor, solenoid
valve and water pump that functions to drain and fill the pool water. The
conclusion of the results obtained from this device is that the device works
well and helps tilapia fish farm owners to monitor and control water quality
efficiently, although there are some obstacles such as delays due to internet
connections. so maybe in the future it can add a solar cell as a power supply
for the automatic control process in this system.
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1. INTRODUCTION

Water is the source of life for the living creatures of this world, just as fish have ecosystems that live in
the water[1]. Fisheries is one of the most promising business sectors in the world [2]. Many communities have
opened up fish farming such as Lele, Nile, Koi, and others [3]. This fish farming cultivation can be done in
narrow and shallow ponds such as concrete ponds, or tarpaulin ponds [4]. The fish farming process in some
areas still uses a manual system [5].

The tilapia breeding process also takes into account several important factors to increase the success rate
of the tilapia breeding process. Some of these important factors are the timing of tilapia feeding and water
quality management [6]. In this case, water quality management is still done manually. So with this comes an
innovation that can help humans in the tilapia breeding process by utilizing current technological advances,
namely providing a system that is carried out automatically such as a control system for the process of draining
and filling pond water automatically [7].

This technological innovation is expected to increase the success parameters of the tilapia cultivation
process [8]. The application of this innovation is carried out in Tilapia fish farming ponds in Pasuruan district.
By innovating automatic water quality settings such as maintaining water acidity, water temperature, and pond
water turbidity, it is expected to have a positive impact on tilapia fish farming business actors to produce high-
quality fish harvests [9].

UBIDOTS-based tilapia pond water quality monitoring and automation system is a fish pond water
quality monitoring and automation system that is useful for fish pond farmers to carry out the process of
regulating pond water quality automatically. So that the use of the Ubidots platform as a monitoring system
has advantages compared to other monitoring systems, such as ease of use, already integrated with the
development board, and able to manage devices simultaneously and store data in graphical form [10].

This system works by monitoring the quality of pool water by observing the level of water acidity, water
temperature, and water viscosity, and the system automatically performs the process of changing pool water
[11]. In recent years, the use of automatic technology in fish ponds has grown, and many studies have been
conducted to design and develop more effective and efficient automatic control systems [12].

This research is based on literacy on some previous research to improve, update, and solve problems that
have been studied. In previous studies, the use of water quality monitoring systems using LDR sensors as water
clarity monitors [13]. The study was found to be less effective than the study carried out by the author because
it used a more precise turbidity sensor than the LDR sensor and used Ubidots to monitor and automatically
control the water quality in real time [14].

Previous researchers explained the use of the Wake Up Design temperature and pH control system using
the Arduino R3 as its control center [15]. This is considered less effective in monitoring because it still uses
LCD. While the author uses the Ubidots platform that can monitor in real-time as well as can control
automatically [16]. In this case, the technology for the Nile cultivation pool was initially done manually so that
it could be automated [17]. This research aims to help Tilapia fish farming businesses by automatically
controlling and monitoring pond water quality in real-time and remotely [18],[19]. Ubidots platforms are also
easy to operate in monitoring pool water quality so they can be more efficient [20].

2. METHODS

Research and Development (R&D) is a research method used to update and develop previous research by
analyzing previous research to make improvements and upgrades so that new results are obtained that are
effective and functional for the general public. In this chapter there are three processes namely the creation of
a block diagram, the preparation of flowcharts, and finally the design of the wiring of the diagram to be used.
Each process has a different purpose, but in the end, these three processes are continuous with the ultimate goal
being to create a tool that can work effectively so that it is beneficial for those engaged in fish farming.

2.1. System Design

The block diagram of this research is made to facilitate the design and manufacture of tools as shown in
Figure 1. The input component consists of four components, namely a turbidity sensor, where this sensor serves
as a detector of pond water rigidity, a pH sensor serves to detect acidity values in pond water, a temperature
sensor serves as the detection of pool water temperature values, and a distance sensor (HCSR-04) serving as
the altitude or pond water level detection.

The part of the microcontroller data processor used is the ESP 32, which has many advantages over the
Arduino Uno, one of which is a faster processor than the Arduino Uno because the ESP 32 has a clock of 240
MHz while the Arduino Uno uses the Atmega328 with a maximum of 16 MHz and the ESP 32 has more pins.
The ESP 32 function is the communication of the entire component and the data processor received by the
input. Then the processed data will be forwarded by ESP 32 to the output stage as the final action of this
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network. Using the Ubidots system monitoring platform, data is processed in real-time. ESP 32 outputs data
for the command to carry out the process of sealing and filling pool water automatically.

The output part is a water pump and a solenoid valve where the water pump serves for the pool water
filling process, while the solenoid Valve itself serves to carry out a pool water drainage process. In addition to
the output section, there are Ubidots and LCD platforms used for monitoring pool water quality.

TURBIDITY

AER COMPLETION

PUMP
PH
SENSOR
| % NODEMCU [ _4 LCD
TEMPERATURE 2 s *| UBIDOTS
SENSOR (DS18B20)
SELENOID VALVE

DISTANCE SENSOR :

(HCSR-04) CLASSIFICATION

Figurel. Block diagrams

2.2. System Flowchart

Flowchart is a research flow chart from the beginning to the end of the process made to facilitate the
research process. In this study there are 2 flowcharts consisting of a flow chart of the entire tool and monitoring
system using Ubidots. Figure 2 is the first flowchart, namely the control system flowchart with NodeMCU ESP
32 as the controller which starts by activating the internet connection then connecting it to Ubidots, then if
connected, the sensor will read and then send the readings to the microcontroller so that the ESP 32
microcontroller can command the selenoid valve and water pump to work.

Figure 2 is the first flowchart which is a whole series of flowcharts starting from the initial condition,
where all the component systems are in the condition of lighting then in the input section there are 4 sensors
where the Turbidity sensor functions to detect the turbidity of the water, and the temperature sensor function
to detect water temperature, the ph sensor function for detecting the pH value or acidity value of the pool water.

The result obtained by the sensor will be processed by ESP 32 and forwarded to the output when one or
three of the sensors detect a value that does not match the set value. Next, the Selenoid valve will carry out the
sealing process up to the minimum water level limit and will change the process to the filling process carried
out by the water pump until the value is detected by the sensor according to the desired working principle.

Figure 3 is the second flowchart of a series of monitoring of the quality of the water in the pool, based on
the bigot's platform, starting from the start, then initiating the next input or output of the sensor to work, then
the ESP 32 microcontroller will send data to the Ubidots Platform in real-time so that the entrepreneur can
monitor the pool water quality remotely with the Ubuntu platform.
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Figure 3. Monitoring series flowchart
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2.3. Wiring Design
Diagram wiring is a series of wiring used in this study, in which the entire component used as input and
output is connected by the microcontroller used, ESP 32. All the components used must be well connected so
that the tools can be connected properly. so that it can operate optimally. In Figure 4 several components are
used with the following utilities :
e Sensor Turbidity as a component of the detection of pool water clogging.
Sensor's pH serves as a pH or acidity detector for pool water.
Temperature Sensor used as a detector of pool water temperature values.
Proximity sensor ( HCSR-04 ) used for detection of elevation or pool water level.
ESP 32 Used as a network brain, the task is to process the data received by the sensor and then forward it
to the output component.
e Water Pump used as the output that would carry out the pool water filling process.
e Selenoid Valve used as the output that would carry out the pool water purification process.
e LCD is used as a component that can view the monitoring data output from the sensor input directly.
The pin address of each connected component can be seen in Table 1.

LCD 12C (16x2) Temperature Sensor
DS18820 Waterproof

2 Channel

PH Sonsor Electrodo
& Modula 45020 ==

Solenoid Valve
Water Pump

Figure 4. Wiring diagram

Table 1. Component pin address

. ESP 32 Relay
No. Component Component Pin Address Pin Address  Pin Address
VCC VIN
1. Turbidity Sensor GND GND -
PINOUT D34
VCC VIN
2. Ph Sensor GND GND -
PINOUT D35
VCC VIN
3. Temperature Sensor GND GND -
DAT D19
VCC VIN
. TRISH D25
4. Ultrasonic sensor ECHO D26 -
GND GND
Solenoid Valve VCC
5. GND GND COM
VCC
6. Water Pump GND GND COM
vCC VIN
SDA D21
7. Leb SCL D22 )
GND GND
vCC D2
8. Relay 1 GND GND -
PINOUT SELENOID
vCC D2
9. Relay 2 GND GND -
Pinout Pump
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The Turbidity Sensor Pin is connected to the ESP 32 microcontroller and the data resulting from sensor
readings is sent to the UBIDOTS platform to provide data in real-time and under remote monitoring. Similarly,
the pH, temperature, and distance sensor is connected to the ESP 32 microcontroller to provide sensor reading
data and sent to the bigot's platform. With an ESP 32 input source of 5 volts. The solenoid valves and pumps
are connected to the relay pins with a 12-volt DC adapter voltage source. On all the sensors used as wiring
lines, there are three, namely the first pin-out cable used as an input that comes from the reading of analog
values generated by the sensor. Then the second is the VCC used as a source of sensor power supply and the
third is the GND as a grounding. VCC and GND wiring lines on all of the sensors we use 5v adapters.

3. RESULT AND DISCUSSION
The results of the implementation of the research prototype system monitoring and automation of the

quality of water in the pools of cultivation in the Pohkecik pond based on Ubidots can be seen in Figure 5.

How to operate this tool is as follows:

1. The user activates the wifi network that was previously connected to the microcontroller

2. The user provides the power supply through a 5-volt adapter to the ESP 32 microcontroller as an ESP 32
power supply and the Input sensor and 12-volt adaptor cable as a relay power supply for solenoid valves
and water pump.

3. Users can open the Ubidots platform to monitor the sensor readings.

4. After that, the solenoid and water pump will work automatically if a sensor reading is detected that exceeds
the set value limit.

Figure5. Tool realization

3.1. Testing ESP 32 Connection to Wifi

Tests are carried out to ensure that the ESP 32 microcontroller can connect to Wifi to read data and enter
the UBIDOTS. The tests were conducted several times to find out how long the waiting time was on the process
of connecting the ESP 32 microcontroller to Wifi, the results can be seen in Table 2 testing connections. The
test results of the ESP 32 microcontroller as shown in Table 2. The connection of the microcontrollers has been
tested 5 times with the result can be connected well, but the waiting times are different. It can be said normal
because the difference is not too far.

Table 2. Testing wifii connection to ESP 32
WIFI ESP 32

Testing to- Accuracy (%)
Condition Waiting Time (s)
st Test Connected 4 Medium
2nd Test  Connected 4 Medium
3rd Test Connected 3 Medium
4th Test Connected 3 Medium
5th Test Connected 3 Medium

3.2. Turbidity Sensor Testing

Turbidity sensor testing was done for 6 days, the first test was done to make sure the components are in
good condition and can be used. The test results can be seen in Table 3. Based on Table 3, it is seen that when
the sensor detects a water rigidity value exceeding 2000 NTU, the solenoid valve will be on to carry out the
water purification process up to the water height limit below 50 cm, then it will be off and switched to the
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pump that carries out the pool water filling process until the water level limit exceeds 85cm and the pump will
be switched off. So after the water replacement process, the sensor will detect the decreased thickness of the
water until it belongs to clear water can be seen in Figure 6.

Table 3. Testing turbidity sensor detection water rigidity

= Condition
Testing to- Turbidity Solenoid Information
g Sensor (NTU) Water Pump
Valves
Day 1 686 Off Off Clear
On Off
Day 2 2312 Off On Rigid
Off Off
Day 3 689 Off Off Clear
Day 4 1712 Off Off Clear
Day 5 489.87 Off Off Clear

Figure 6. Monitoring pool water coercion on Ubidots

3.3. Temperature Sensor Testing

Testing of temperature sensors to detect the temperature of pool water. The test results can be seen in the
Table 4. If the water temperature exceeds 37 degrees Celsius, the solenoid valve will be on and perform the
water purification process, so that the water level limit reaches the minimum value of 50 cm. At this position,
the solenoid valves will be off and switch to the water pump that carries out the pool water-filling process up
to 85 c¢m. If the normal temperature is detected below 37° degrees C, then solenoids and pumps stop. If the
temperature reaches 37° Degrees, then the process of purifying and filling of pool water will continue. After
the water replacement process is completed, the sensor will detect the temperature value of the water reaches
normal temperature conditions can be seen in Figure 7.

Table 4. DS018B20 temperature sensor testing

Testing Terg:}):::;liure Thermometer Condition Condition Description %
to- 0 . (" Celsius) Solenoid Valves Water Pump P Error
(? Celsius)
Day 1 2831 27.14 Off off Normal 0.04 %
Temperature
Day 2 27.75 26.95 Off Off Normal 0.02%
Temperature
Day 3 26.25 25.67 Off Off Normal 0.02%
Temperature
On Off Hot
Day 4 37.00 36.56 Off On Temperature 0.01%
Off Off P
Day 5 29.94 2921 Off Off Normal 0.02%
Temperature

Designing a Monitoring System and Optimizing Water Quality in Tilapia Farming Ponds in Pohkecik Hamlet
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Figure 7. Monitoring pool water temperature on Ubidots

3.4. Ph Sensor Testing

Water pH sensor testing to detect the acidity level of pool water. Component test results can be seen in
Table 5. Table 5 shows the test results above that the pH of the fish pond water is in the normal pH position so
that the solenoid and pump conditions are off. Suppose at one time the pH of the water is below 6.5 or above
8.5. In this case, the solenoid valve condition will turn on and carry out the process of draining the water to a
water level limit of 50 cm. after the minimum water level limit is below 50 cm, the Solenoid Valve will turn
off and change the process of filling the pond water by the water pump to a water level limit of 85 cm. then the
ph sensor will detect the pH value of water 6.5 to 8.5 including the normal pH value. If the pH of the water is
too low (below 6.5), then the water is classified as acidic. Conversely, if the pH of the water is too high
(exceeding 8.5), the water falls into the alkaline category. Both of these conditions are certainly not good for
tilapia and can interfere with the growth of tilapia. Thus the importance of maintaining the pH value of the
water is because tilapia is sensitive to changes in water quality. If the pH of the water is disturbed, tilapia will
be casily stressed and susceptible to disease. This has a negative impact on fish growth and productivity can
be seen in Figure 8.

Table 5. Ph Sensor testing

Testing pH pH Condition Condition Water Description %

to- Sensor Meter Solenoid Pump Error
Day 1 7.84 7.1 Off Off Normal pH  0.10%
Day 2 7.75 6.7 Off Off Normal pH  0.16%
Day 3 6.50 6.2 Off Off Normal pH  0.04%
Day 4 7.57 6.7 Off Off Normal pH  0.12%
Day 5 7.83 7.4 Off Off Normal pH  0.05%

0 100

Figure 8. Monitoring pool water pH on Ubidots
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3.5. View of the Monitoring System Using Ubidots
A view of the water quality monitoring system of the Nile pool using the Ubidots platform. The result
can be seen in Figure 9.

TLd]

s Ubidols

Water Qualit

29.94 '

Figure 9. Ubidots platform view

4. CONCLUSIONS

Based on the tests that have been carried out, it can be concluded that all components used can function
optimally even though there is a time lag in testing but with a difference that is not so far away so it can be
concluded that it can work well on the turbidity sensor test obtained very good results. Due to sensor readings
that exceed the 2000 NTU water turbidity limit, the sensor sends data to the microcontroller so that the
microcontroller gives orders to the solenoid valve and water pump to carry out the process of draining and
filling the pool water automatically. Then in testing the temperature sensor, we get very good results where
every experiment we do produces an error rate of 0.02% so that the sensor works well. In testing the temperature
sensor for detecting the temperature of the pool water works well where the specified data transmission has
been read by the temperature sensor to turn on the Selenoid and pump when the water temperature is hot, with
such a system that can help the process of draining and filling the pool water automatically. The water pH
sensor for detecting the pH of the pool water was also tested under normal water pH conditions. For this
challenge, the number of fish in a pond and the size of the pond also make the pond water cloudy faster. So it
must be balanced between the number of fish and the pond area. In testing the monitoring system, here I use
the Ubidots platform where which platform can provide real-time data, this automatic water quality control
system is very helpful for Tilapia fish farming businesses. Because business people can monitor the quality of
pond water remotely and in real time as well as automatic control of the process of draining and filling pond
water so that where business people no longer have difficulty draining water filling manually. The suggestion
for future researchers is to maximize the results of this research, in addition to providing additional automatic
feeding systems and adding solar panels as a power supply to suppress the electricity expenditure of PLN.
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