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Abstract - This research consists of monitoring the pH of the
water, monitoring the flow of currents, and monitoring the
temperature. This monitoring is very important because it
affects the growth and success of cultivating shrimp. In this
case, the pH of the water must be kept from 7.5 to 8.5.
temperature also affects water quality so that the optimal
water temperature for shrimp farming is 28 ° - 30 ° C. and
the speed of water flow that must be maintained is 3.1 m/s
to 3.6 m / s. Internet of Things (IoT) is a concept that can
exchange various sources of information, interact with
objects around us through an internet connection that can be
controlled remotely. Tools in the form of a water pH sensor
PH-4502C, a water flow sensor for water flow, and a
DS18B20 temperature sensor that is connected to the ESP32
Module. The results of this study from the sensor
measurement data compared with the results of the
measuring device on the pH sensor of the water have an
error percentage of 0.42%, the temperature sensor has an
error percentage of 2.80%, while the current sensor has an
error percentage of 3.22%. The aver-age obtained on the
water ph sensor is 7.8, the current sensor is 3.3 m/ s, and
the temperature sensor is 2.8 C °.

Keywords — Internet of Things (1oT), water pH PH-4502C,
Water flow sensor, temperature sensor DS18B20, Mobile

I. INTRODUCTION

Monitoring water pH, monitoring water flow, and
monitoring temperature in shrimp ponds are very important
because they affect the growth and success of shrimp
farming [1]. The acidity level of pond water can affect
shrimp growth. Even an extreme degree of acidity (pH) can
kill shrimp[2],[3]. In this case, the pH of the water must be
kept from 7.5 to 8.5[4]. When a decrease in pH occurs, lime
will be sprinkled so that the pH conditions of the water return
to normal [5],[6]. Then the temperature also affects water
quality so that the optimal water temperature for shrimp
farming is 28 ° - 30 ° C[7],[8]. In the flow of water that is
driven by using a windmill to move the water flow so that
the speed of the flow must be normal and not
reduced[9],[10], the speed of the water flow that must be
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maintained is 3.1 m /s to 3.6 m / s so that in conditions the
flow rate of the pool must be maintained because it is very
much needed in shrimp growth and shrimp resistance
[11],[12],[13]. The manual system carried out by shrimp
farmers must always monitor the pH of the water so that it is
normal, so it takes a lot of time, temperature monitoring is
rarely known so that it makes water conditions
abnormal[14],[15] and also monitoring the flow of water still
carries out manual monitoring, of course, this is a lot of loss
in terms of time and efficiency[16],[17]. in shrimp farming
so that delays in handling in the event of water pH,
decreasing or excessive temperature and irregular currents
result in failure in shrimp farming[18].

To overcome this problem, a monitoring system is needed
which aims to determine the pH of the water, water flow, and
temperature without having to come directly to the shrimp
farms[19]. Internet of Things (loT) is a concept that can
exchange various sources of information, interact with
objects around us through an internet connection that can be
controlled remotely[20]. Tools in the form of a water pH
sensor PH-4502C, a Water flow sensor for water currents,
and the DS18B20 temperature sensor, which is connected to
the ESP32 Module. ESP32 is a microcontroller introduced by
ESPresi Systems, which is the successor of the ESP8266
Microcontroller [21]. In this microcontroller, there is already
a WiFi Module on the chip, so that it is very supportive for
creating an Internet of Things application system. When the
pH sensor of water PH-4502C reads with a measurement of
7.5 10 8.5 in a shrimp pond, the ESP32 will send data on the
pH reading of the water to the drop then will be displayed to
the android application to see the results of the monitoring
data then the user will receive a notification in the android
application when the water pH exceeds 8.5, also if it occurs
less than 7.5[22]. When the DS18B20 temperature sensor
detects high ambient temperature conditions, it can be
ascertained that it affects the pH of the water in the pond and
when the water flow sensor reads the water flow with 3.1 m/
s to 3.6 m /s, ESP32 will send data from the Water flow
sensor to the database then will be displayed to the android
application to see the monitoring results, the user will receive
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a notification in the android application if the water flow
velocity is less than 3.1 m / s and more than 3.6 m / s[23].
This makes it easier for shrimp farmers to find out water
quality and water flow in real-time and provide an efficient
effect on time and energy. Based on this background, a
monitoring system for water pH, water flow, and temperature
based on the internet of thins (IoT) will be designed using the
ESP32 Module[24].

Il. METHODOLOGY

System analysis and development consists of various
activities that can be grouped into several stages that help
researchers develop a system. The system development
method used by researchers is the Waterfall method[25]. The
Waterfall method or waterfall is often called the classic life
cycle, where it describes a systematic and sequential
approach to software development, starting with the
specification of user needs and then continuing through the
stages of planning, modeling, construction, as well as
delivery of the system to customers (deployment), which

ends with support for the complete software
produced[26],[27].

A. Waterfall Method Stages

The  software  development  process  (Software

Development Process) is an application of a structure in the
development of software (Software), which aims to develop
the system and provide system guidance through certain
stages[28].

Linear Sequential Model or Waterfall Development
Model. The Linear Sequential Model, or the waterfall model,
is the oldest and most widely used paradigm of software
development models[29]. Proposes a software development
approach starting at all stages of the analysis, design, code,
testing, and implementation of the program[21].

In its development, the waterfall method has several
sequential stages, namely:

a) Requirement Analysis

This stage of the system development required
communication which aims to understand the software
expected by users and the software limitations.

The author conducted a survey of the location of the
shrimp farms and then conducted an interview process with
the farmers to obtain information and data. The results of the
interview can be seen in attachment 1 and attachment 2[19].

b) System Design

Requirements specifications from the previous stage will
be studied in this phase, and the system design is prepared.
After getting the results of interviews with shrimp farmers,
the authors carry out the System Design stage, which is to
determine the hardware (Hardware), software (Software),
system requirements and define the overall system
architecture[10].
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Figure 1 System design

¢) Implementation

At this stage, the system is first developed in small
programs called units, which are integrated into a later stage.
Each hardware and software device is tested.

Figure 2 Application
d) Testing

All units developed in the implementation stage are
integrated into the system after testing on both hardware and
software. Then the author will monitor errors on each
hardware and software device[30].

Figure 3 Testing

e) Operation and Maintenance

The final stage is the waterfall model. Hardware and
software that have been finished run and carried out
maintenance. Maintenance includes fixing errors that were
not found in the previous step. Improved implementation of
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system units and
requirements.

increased system services as new

B. Context diagram

Context Diagram is the highest level in the data flow
diagram and contains only one process, showing the system
as a whole [31]. The diagram contains no data storage and
looks simple to create. The following is a context diagram of
the shrimp pond monitoring system that will be made, and it
can be seen in Figure 4.

nd Data Info-

Real Time System
and IoT

SENSOR USER

di i |
1z D

Figure 4 Context diagram of shrimp ponds

In the context diagram, the work system starts with a
sensor that will send the data to the shrimp pond IoT system,
then the information will be sent to the user, and the user will
return to send data to the Real-Time System and loT [32].

C. Interface Design (User Interface)

Interface Design (User Interface) is a means of developing
a system that is used to make communication easier and
more consistent between the system and its users. The
emphasis of the interface includes a good interface, easy to
understand and features that are familiar to the general
public.

Log in display design

The design of this log in function is to find out who has the
right to access the system and limit system usage. Users who
can access this monitoring system are users who already
have a Username and Password that have been registered in
the database system. The following is the Log in display
design in Figure 5.

Figure 5 Log in view
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Main display design

The main display design is a display that will display data
from the sensor. This display will display numbers and
graphs according to the data obtained on the sensor. In this
view there are icons to display bio data and icons to activate
and deactivate warnings. The following is the main display
design in Figure 6.
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Figure 6 Main Display

Notification display design

In designing this notification display, it functions to
display a warning when the condition of the sensors detects
that there are advantages and disadvantages to the
predetermined data. This display is an alarm and displays a
warning form with the read conditions listed. The following
is the notification display in Figure 7.

PERINGATAN !!!

pH Air Tidak Normal
pH Air : 12.0

PERINGATAN !!!

Arus Air Lemah
Arus Air : 5/ Sekon

PERINGATAN !!!

Suhu Meningkat
Suhu : 37 Celcius

Figure 7 Notification Display
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IV. RESULTS AND DISCUSSION

The discussion that will be carried out is to run, explain
and test this loT-based monitoring work system.

A. Hardware device

This discussion explains how the hardware device
installation system is the water pH sensor PH-4502C,
DS18B20 temperature sensor, and current sensor. Here's a
look at the entire hardware.

ESP 32

Water pH Sensor

Temperature

Sensor Powerbank

Figure 8 Hardware Sets

PH-4502C water
pH sensor module

Water flow sensor

DS18B20
Temperature
Sensor

PH-4502C water pH
sensor

Figure 9 Hardware Device

Water pH sensor

In the installation of the PH-4502C water pH sensor, there
are 3 cables, namely the blue cable as the jumpered input on
pin D27 for the data transmitter to the ESP32 Module, the
red cable for Vcc is the positive pole DC current flow input,
which is jumpered to the Vcc 5V pin on the ESP32 Module,
and the black cable is GND which is the ground used for the
negative pole which is jumped to the GND pin on the ESP32
Module. Here's a display of the series [33],[34].
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Figure 10 PH-4502C water pH sensor circuit
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Figure 11 PH-4502C water pH sensor

DS18B20 Temperature Sensor

In the installation of the DS18B20 temperature sensor,
there are 3 cables, namely the purple cable as the jumpered
input on pin D14 which is useful for transmitting data to the
ESP32 Module, the red cable is Vcc as a DC current flow
which is a positive pole, then jumpered to the 5V Vcc pin on
The ESP32 module, and the black cable is GND, which is the
ground which is used as the negative pole which is jumped to
the GND pin on the ESP32 Module. Here's the form of the
series [35],[36].



Yuda Irawanet al. / 1JETT, 69(4), 49-56, 2021

ESP 32

n +4
n [+ 4
n o
) L
b 2 o
n [*4
n =4
n eyl s

B

efelefelelelele]
: ©
AAARRRAARRA

Temperature
Sensor

Figure 13 DS18B20 Temperature Sensor

Water Flow Sensor

Figure 15 Water flow Sensor

In the current sensor installation, there are 3 cables,
s e e o e s T qupman saifctiondesrs in et e e
Vcce as a positive pole DC current flow which is jumpered to of tool d§33|gn and matgrlal selection. 'I_'he foIIovv_lng IS an
the Ve 3.3 V pin on the ESP32 Module and the cable is overa}ll view of the design of the tool in the shrimp pond
black is GND which is ground as a negative pole and then location.
jumped to the GND pin on the ESP32 Module. Here is the
series [37],[38].

B. Equipment Specifications

Figure 16 A look at the whole tool

53



Yuda Irawanet al. / 1JETT, 69(4), 49-56, 2021

C. Main page (Real-Time System)
On the main display, there are 3 graphs that display the
results of the pH sensor readings of the PH-4502C water in

Hardware Testing

Table 1 Hardware Testing

red, the DS18B20 temperature sensor readings are blue, and

the water current sensor readings are purple [39],[40]. Each
graph displays hour, date, and month data. On the main

display, there is a "bell" icon that functions as activating

No | Sensor Name Sensor | Measuring | %
instrument error
1 Water pH Sensor 7.09 7.12 0.42 %
2 Water Flow Sensor 3.5m/s | 3.4mfs 2.8%
3 Temperature sensor 31° 30° 3.22%

notifications and deactivating notifications. In the upper right
corner, there is a "dot three" icon to display the biodata of the

shrimp farm's owner.
oo @ @ a
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&

Monitoring Tambak Udang
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Data results
The results of the data were taken for 10 days in this
study. The following are the results of the data obtained from
the water pH, current, and temperature sensors. Details in
Appendix 3.
Table 2 Data results

DF’H 79
€ id I pH temperature Water | e
farms flow
Shrimp 10/07/2020
ooo1 | 2o P | 07.08 | 30 03.05 | 4720
- Shrimp 10/07/2020
0002 farms 07.09 | 29 03.05 07.52
Shrimp 10/07/2020
0003 farms 07.09 | 30 03.04 08.02
Shrimp 10/07/2020
N . 0004 farms 07.08 | 29 03.03 08.12
Shrimp 10/07/2020
i 0005 | 2P | 07.06 | 29 03.05 | o'
Shrimp 10/07/2020
' 0006 farms 07.09 | 29 03.05 08.32
" Shrimp 10/07/2020
0007 farms 07.09 | 28 03.04 08.42
! Shrimp 10/07/2020
Figure 11. Main Page (Real-Time System) 0008 farms 07.08 | 29 03.03 08.52
Shrimp 10/07/2020
D. Testing 0009 farms 07.06 | 29 03.05 09.02
Tgstlpg is an important part of .creatlng an IoT-based 0010 Shrimp 07.09 | 29 03.05 10/07/2020
monitoring system[41]. Tests are carried out to determine the farms 09.13
level of success, strengths and also to find out the | 1440 | SPMP | 97,09 | 28 03.05 | 20/07/2020
weaknesses of the loT-based Monitoring system that was farms 00.19

created[42]. The following are the results of tests carried out
in research on loT-based monitoring systems.

Figure 12 'T'esting process

The method of testing is using the black box test method.
The aim is to minimize errors during development and easily
make improvements to system deficiencies that have been
created.
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E. System implementation

System implementation is the system implementation
stage that will be carried out if the system is approved,
including programs that have been made at the system design
stage so that it is ready for operation. This program is run
using the Arduino IDE environment using the C ++
programming language, which is implemented in the ESP32
module. In this monitoring system, the ESP32 module will
send monitoring data to a web-based online hosting server
where the server component consists of PHP programming
and the MySQL database server as a storage area for sensor
monitoring [43]. And on the other hand, real-time monitoring
will be carried out on the android platform using the android
studio IDE with the Kotlin programming language, and this
application will retrieve monitoring data from the server in
real-time, which is displayed in graphical form and
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notification alerts when water pH, temperature, and flow are
unstable. This system is run using an android smartphone
[44]-[50]-[51].

F. Scope of Implementation

Implementation limitations include things that must be
considered before users want to run this monitoring system.
The following are the implementation limitations

1. Users are required to understand using an Android
smartphone.

2. The system created discusses the problem of
monitoring shrimp ponds and notifications when there
is the instability of data read by the sensor.

3. Required that shrimp farms have Wifi internet access.

It is recommended that only 1 person uses this

monitoring system, namely the shrimp pond keeper.

5. In order for the sensor to work normally, the sensor
cleaning process is carried out once a week.

G. Software Implementation

Software development in this monitoring system uses the
C ++, PHP, Kaotlin, and MySQL programming languages.
The C ++ programming language is used by the ESP32 suite.
The PHP programming language is used to manage the
server. The Kotlin programming language is used to create
applications on smartphones in the monitoring system.
Meanwhile, MySQL is used to create data (database).

H. Hardware Implementation
Hardware is needed based on the needs that must be met,
among others:
Using a core i5 processor or higher.
Using minimal 8 GB RAM.
Minimum smartphone Android 5 (lollipop)
Water flow sensor
PH sensor of water PH-4502C
DS18B20 Temperature Sensor
Module ESP32
Power bank

NN E

I. System maintenance
System Maintenance is a combination of various actions
taken to keep a system in, or fix it to, an acceptable
condition. The objectives of maintaining the system itself
are:
1. Prevent system abnormalities that can lead to new
problems.
2. Replace system maintenance with a system survey if
the modifications requested are relatively large.
3. Prevent if the sensor device is damaged.

V. CONCLUSIONS
Based on the tests that have been done, the authors
conclude that: This monitoring system is based on l0T using
a water pH sensor PH-4502C, DS18B20 temperature, and
Flow, which will be processed using the ESP32 module. This
monitoring system uses the internet to send data to sensors
and will be displayed on a smartphone application. From the
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measurement data of the water pH sensor compared to the
results of the water pH meter, the results are minimal error,
and the success rate has no error percentage (0.42%), the
temperature sensor measurement data compared to the results
of the temperature measurement tool has a percentage error
(error) is 2.80%, while the current sensor measurement data
compared to the results of the current measurement has an
error percentage of 3.22%. From the results of data collection
during the study, the average obtained on the ph of water is
7.8, the current sensor is 3.3 m / s, and the temperature
sensor is 2.8 C °. From this research, the author can do his
job to monitor water pH, water flow, and temperature.
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