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“Pemodelan Sistem Monitoring Kualitas Air pada Pembudidayaan Ikan Air Tawar
Berbasis LabVIEW”

Abstrak

Kegiatan monitoring kualitas air padarbudidaya.perikanan, merupakan salah
satu bentuk usaha dalam mengoptimalkan hasil budidaya:»Dimana, air pada kolam
berperan penting dalam kelangsungan hidup objek budidaya. Pada “penelitian ini,
dilakukan proses kegiatan.monitoring kadar pH dan DO dalam air secara. real time.
Pemodelan sistem.monitoring dibuat dengan membuat tampilan HMI dengan software
labVIEW. Dalam pengoperasiannya, mikrokontroler Arduino harus terhubung dengan
LabVIEW. melalui USB sebagai via komunikasi serial. Pada HMI sistem. monitoring,
terdapat tampilan grafik, nilai parameter pH dan DO serta indikator level kualitas air
hasil dari implementasi logika fuzzy pada LabVIEW. Untuk melihat data monitoring
secara lebih jelas, dapat dilakukan:proses merekam data dengan interval waktu sesuai
kebutuhan. Data hasil record juga dapat disajikan® dalam: bentuk laporan word.
Berdasarkan hasil pengujian, pemodelan sistem monitoring kualitas air berbasis
LabVIEW ini berjalan baik. Nilai, grafik pembacaan sensor, serta indikator kualitas air
dapat tampil pada HMI LabVIEW. Akan tetapi, dari data terdapat nilai kesalahan
pengukuran antara pembacaan sensor dan alat ukur yang digunakan. Dimana nilai
kesalahan pengukuran paling kecil ‘sekitar 1% dan paling besar sekitar 8%. Selain itu
terdapat selisih pada nilai rata-rata sensor hasil report dan pengolahan Microsoft Excel
paling kecil sebesar 0,46 dan paling besar sekitar 0.86 dikarenakan program generate

report yang membulatkan angka pembacaan dari sensor:

Kata Kunci: monitoring, kualitas air, LabVIEW, datalogger, report, HMI.

Vi Politeknik Negeri Jakarta



epjeyer Mabap yiuyaljod uizi edue)

g
O
[
=}
Q
[
f7
T
o
=
—
Q.
o
=
S
[}
-
[
=L
=
o
=
=
[}
T
m
=
=
=
Q
o
=
<
-
=
Q
3
o
[
-
v
o
=
(1)
=
=,
=
-
[
Q
m
—
—
o
=
o
-
-
-

N
= - Y
o )
s 28
3 @
Q@ c =
35S
= -
22 ¢
=]
3 <
[ = iV
3 c
=3 3
Y e
5 =
sa 7
3 =%
3 5
m 2’
5
33¢
T o5
=~ 3o
-
533
S8 g
-~
A< b
o 2
o
s QP
Q 5
59
3 =
8 o
g »73
< °
w m
) -]
c X E
= =
c 4
= el
2873
3 <
s S
P —
€ 9 3
=
i £
2. °
a
o 2
Q —
3 £
5 5
°
z S
i
~ >
5 T
s @
T =
c £
= @
o
-
-~
q.
=
~
o
-+
i
=
o
3.
8
=
&
=
w
=
8
Cad
<
3
o
w
L
&
=2

-
o
o
-
o
>
Q
3
(]
=]
Q
c
o
T
1"
()
o
o
b=
o
=
o
-
o
c
'
o
c
-
c
=2
=~
Q
-
<
Q
-
=3
w
=
-
o
=
T
o
3
(]
=
n
o
=
-
c
=
=
Q
=
o
o
=
3
(]
=
<
()
T
<
-
=
o9
=
w
c
3
T
(]
-

2 g
o
=
0
T
~*
Y

or
m
x
8]
©
-+
Y
é.
;
o
&
;.
®
x
E.
x
=
®
Q
D
=.
S
o
x
)
*
-+
Y

“Modeling of Water Quality Monitoring System in Fish Farming Based on LabVIEW”

Abstract

The monitoring activity of water quality..on aquaculture is a methods for
optimizing cultivation. Where the water_in“fishpond plays an-important role for object
survival. In this research, the monitoring process is applied to measure.pH and DO level
in real-time. System modeling created by layout HMI on LabVIEW software. In the
operating process, Arduine microcontroller should connect to LabVIEW via USB cable
as hardware serial.communication. ©n HMI monitoring system, there are pH and DO
graphics values also level indicator of water quality from fuzzy logic implementation. To
get more specific data, recording process can be carried out at time intervals as needed.
Recorded data also be presented-to-form-aword report. Based-on system-test result, the
modeling of water quality monitoring system on LabVIEW is properly. The values,
graphs, and indicator of water quality can be read on HMI dashboard. However, based
on the data, there are percent error measurement between sensor and callibrator. Where
the lowest error value is about 1% and the highest error value is'about 8%. Moreover,
there ‘are different mean values between generate report result and Microsoft Excel
process, the lowest value is 0.46 and highest is 0.86. this-problem happened because

report generate program rounded the reading number-of sensor.

Keyword: monitoring, water quality, LabVIEW, datalogger, report, HMI.

Vil Politeknik Negeri Jakarta
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BAB |

PENDAHULUAN

1.1. Latar Belakang

Penyebaran wabah Covid-19 yang melanda.dunia termasuk di Indonesia
tentu membawa dampak bagi kesehatan masyarakat. “Disamping masalah
kesehatan, secara nyata imbas dari pandemi ini juga mengganggu kegiatan
perekonomian yang sedang berjalan. Namun demikian, imbas pandemi.Cavid-19
ini memunculkan peluang bisnis_dengan metode baru, yang salah satu contohnya

yaitu pada sub sektor perikanan budidaya.

Budidaya perikanan merupakan salah satu sektor yang memiliki prospek
baik di Indonesia dikarenakan meningkatnya produksi perikanan diikuti dengan
angka konsumsi ikan nasional: Koordinator Penasihat Menteri Kementerian
Kelautan dan Perikanan (KKP) Rokhmin Dahuri, mengungkapkan bahwa
Indonesia harus memiliki keyakinan bahwa pemulihan sektor ekonomi bisa
dilakukan oleh setiap sektor termasuk . perikanan. Sementara Itu, KKP
memastikan kebijakan terkait program sub sektor budidaya sejalan dengan arah
pembangunan nasional tahun 2020. Kepala.-Badan Riset dan Sumber Daya
Manusia (BRSDM) Sjarief Widjaja juga menyatakan, saat ini pemerintah tengah
memacu pertumbuhan produktivitas' perikanan « budidaya, misalnya melalui
penerapan teknologi bioflok maupun Recirculating Aquaculture System (RAS).
Dimana, metode ini merupakan inovasi yang kemudian banyak diterapkan oleh

pembudidaya.

Air merupakan_faktor ‘penting..yang. berpengaruh.terhadap kelangsungan
budidaya ikan. Setiap jenis ikan juga memiliki karakteristik habitat ideal yang
berbeda-beda. Permasalahan yang kerap dijumpai pada sektor budidaya perikanan
adalah terjadinya perubahan kondisi lingkungan air kolam yang dapat
menimbulkan pencemaran. Pencemaran air dapat terjadi secara internal maupun
eksternal baik pencemaran fisika, kimia, dan biologi. Hal ini sering diabaikan oleh
pembudidaya, padahal tanpa disadari dapat menyebabkan penurunan produktivitas

hasil budidaya.

1 Politeknik Negeri Jakarta
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Pada budidaya ikan air tawar, beberapa parameter kimia air kolam yang
penting adalah kadar derajat keasaman (pH) dan oksigen terlarut (DO). Adapun
kedua faktor tersebut dapat mempengaruhi laju pertumbuhan dan kelangsungan
hidup ikan, dengan demikian perlu adanya pemantauan kualitas air secara berkala
yang dimaksudkan agar produktivitas budidaya ikan air tawar terus meningkat.
Berdasarkan uraian sebelumnya, maka-dalam Tugas Akhir ini akan dirancang
pemodelan sistem monitoring” kualitas air kolam budidayawikan air tawar
menggunakan software LabVIEW. Fokus pembahasan mengukur nilai pH dan DO
sebagai input yang kemudian diproses dan menghasilkan output berupa level
kualitas air. .Dimana dari hasil proses tersebut diharapkan dapat membantu
operator atau teknisi dalam melakukan monitoring kualitas air kolam. Sehingga

diharapkan sistem ini akan membantu kelangsungan budidaya

1.2,  Rumusan Masalah

Pada penyusunan Tugas Akhir ini, dirumuskan permasalahan:

a. Bagaimana input dari pemodelan sistem berupa parameter yang diukur serta
output sistem dapat termonitor?

b. Bagaimana cara menguji pemodelan sistem monitoring kualitas air kolam
budidaya ikan air tawar berbasis LabVIEW?

1.3. Batasan Masalah

Batasan masalah pada penelitian ini adalah sebagai berikut:

a. Pemodelan sistem monitoring  kualitas - air ini  merupakan pengolahan
pembacaan sensor menggunakan beberapa proses di software LabVIEW.

b. Generate report hasil._pemodelan sistem monitoring kualitas.air kolam
berbasis LabVIEW berupafile.dokumen Microsoft Word.

c. Datalogger sistem monitoring kualitas air kolam berbasis LabVIEW
dirancang berdasarkan komunikasi serial dengan Arduino.

d. Tampilan Human Machine Interface (HMI) sistem monitoring kualitas air
kolam pada LabVIEW mencakup generate report dan data logger.

e. Objek penelitian budidaya berupa ikan air tawar nila hitam, namun dapat

diaplikasikan juga untuk ikan nila merah, lele, dan gurami.
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Parameter kualitas air kolam budidaya ikan air tawar yang digunakan yaitu
pH dan DO, dengan nilai ideal karakteristik kehidupan ikan yaitu pH 6.5-8.5
dan DO >4 mg/L.

Pemodelan sistem monitoring kualitas air ini menggunakan sistem MISO
(Multiple Input Single Output) yang dibuat dengan software LabVIEW 2015.

1.4. Tujuan Penelitian

Adapun tujuan dari penelitian ini adalah sebagai berikut:

a.

Mampu merancang dan menguji pemodelan sistem monitoring Kualitas, air
budidaya.kan air tawar berbasis.logika fuzzy dengan software LabVIEW
Mampu- merancang datalogger sistem monitoring kadar pH dan.DO berbasis
LabVIEW berdasarkan komunikasi dengan arduino

Mampu merancang generate report hasil “sistem monitoring berbasis
LabVIEW berupa rangkuman informasi serta grafik pengujian

Mengetahui hasil pemodelan sistem monitoring - kualitas air berbasis
LabVIEW

1.5. Manfaat dan Luaran

Manfaat dari pembuatan ctugas akhir ‘ini ‘yaitu  Sebagai pemodelan

pengukuran parameter pH dan DO yang akan diterapkan pada alat monitoring

kualitas air kolam budidaya lele. Sedangkan-bentuk luaran dalam tugas akhir ini

adalah menghasilkan tampilan HMI pemodelan sistem monitoring kualitas air

kolam budidaya ikan air tawar. yang disertai report. test berupa dokumen word,

laporan Tugas Akhir, jurnal, dan poster sistem.
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PENUTUP

5.1 Kesimpulan

Adapun kesimpulan yang dapat.diambil berdasarkan hasil pengujian dan

pembahasan sistem yang sudah.dilakukan yakni:

Sistem monitoring Kualitas air untuksikan air tawar berbasis LabVIEW ini

sudah bisa dimanfaatkan.menjadi beberapa fungsi monitoring yakni:

- Menampilkan nilai dan grafik pembacaan senser pH dan DO secara
real-time dengan delay yang di set pada Arduino sebesar 0.1 detik.

- Menampilkan.informasi.level ‘dan.status. sebagarl warning sindikator
kualitas air.

- Merekam atau penyimpanan data-hasil datalogger dalam format (.txt),
yang nantinya dapat diubah.menjadi rangkuman pengujian generate
report dalam bentuk word

Data nilai kadar pH sensor yang diperoleh pada pengujian kolam B di

Ansafa Farm, memperlihatkan kadar yang sedikit naik seiring waktu yang

dapat disebabkan karena proses metabolisme dari ikan sendiri.

Data nilai kadar DO sensor yang diperoleh pada pengujian kolam B di

Ansafa Farm, memperlihatkan kadar yang semakin turun seiring waktu

yang ‘dapat disebabkan ‘karena sedikit ‘menurunnya suhu lingkungan

beserta air kolam saat di sore hari dalam keadaan hujan.

Diketahui" persen kesalahan rata-rata pembacaan sensor dan alat ukur

dengan nilairentang. 1 sampai dibawah 9 persen.

Diketahui selisih perbedaan rata-rata hasil report dan Ms.Excel dengan

nilai rentang 0.46 sampai 0.86

Kualitas air kolam budidaya utama B di Ansafa Farm baik kadar pH

maupun DO masih menunjukkan nilai dibawah baku mutu kualitas air.

Dengan demikian perlunya perlakuan oleh pembudidaya untuk

menstabilkan kondisi air kolam budidaya agar tetap sesuai dengan baku

mutu kualitas air ikan.
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5.2 Saran

Berdasarkan hasil pengujian dan pembahasan yang telah dilakukan, berikut
merupakan beberapa saran dari penulis :
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Foto 3. Realisasi Alat Tampak dalam

Foto 4. Realisasi Alat Saat Pengujian di Kolam Budidaya
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Lampiran 5 Datasheet Arduino Mega 2560

Technical Specification

EAGLE files: _arduino-mega256(-reference-designzip Schematic: arduino-mega2s6(-schematic pdf

- Summary

Microcontroller ATmega2560

Operating Voltage 5V

Input Voltage (recommended) 7-12V

Input Voltage (limits) 6-20V

Digital I/O Pins 54 (of which 14 provide PWM output)
Analog Input Pins 16

DC Current per VO Pin 40 mA

DC Current for 3.3V Pin 50 mA

Flash Memory 256 KB of which 8 KB used by bootloader
SRAM 8 KB

EEPROM 4 KB

Clock Speed 16 MHz

the board

|digital pins| Power
12¢] | Led

hinesbaltmiieiiia

analog pins
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Lampiran 6 Datasheet Sensor Dissolved Oxygen DFRobot SKU:SEN0237

Gravity: Analog Dissolved Oxygen Sensor SKU:SEN0237

£ (http://www.dfrobot.com/) Home (https://www.dfrobot.com/) > Sensors & Modules (https://www.dfrobot.com/category-156.html) > Sensors
(https://www.dfrobot.com/category-36.html) > Liquid Sensors (https://www.dfrobot.com/category-68.html)

Contents

1 Introduction

2 Specification

3 Board Overview

4 Tutorial
4.1 Requirements
4.2 Prepare the Probe
4.3 Connection Diagram
4.4 Probe Calibration
4.5 Sample Code

5 FAQ (https://www.dfrobot.com/product-1628.html)

6 More Documents

Gravity: Analog Dissolved Oxygen Sensor
SKU: SEN0237
I ntrod u Ction (https://www.dfrobot.com/product-1628.html)
There’s an old saying regarding to keeping fish, “Good fish deserves good water". Good water quality is very
important to the aquatic organisms. Dissolved oxygen is one of the important parameters to reflect the water
quality. Low dissolved oxygen in water will lead to difficulty in breathing for aquatic organisms, which may threaten the lives of aquatic organisms their lives.
We launched a new opensource dissolved oxygen sensor kit, which is compatible with Arduino. This product is used to measure the dissolved oxygen in water, to
reflect the water quality. It is widely applied in many water quality applications, such as aquaculture, environment monitoring, natural science and so on. This sensor
kit helps you quickly to build your own dissolved oxygen detector.
The probe is a galvanic probe, no need polarization time, and available at any time. The filling solution and membrane cap is replaceable, leading to the low
maintenance cost. The signal converter board is plug and play, and has the good compatibility. It can be easily integrated to any control or detecting system.
This product is easy to use with high compatibility. With open-source code and detailed tutorial provided, this product is very suitable for your water projects in
protecting detecting the dissolved oxygen concentration for the aquatic organisms.

]

i/wiki/index.phplFile:Warning_yellow.png)

. The filling solution is 0.5 mol/L NaOH solution. You need to pour it in the membrane cap before use. Please be
caution with the operation because the solution is corrosive. Please wear gloves! If the solution accidentally
drops onto the skin, wash your skin with plenty of water immediately.

The oxygen permeable membrane in the membrane cap is sensitive and fragile. Be caution when handling with
it. Fingemail and other sharp objects should be avoided.

The DO sensor will consume a little oxygen during the measurement. Please gently stir the solution and let the
oxygen to be distributed evenly in the water.

N

w

Specification

© Dissolved Oxygen Probe
® Type: Galvanic Probe
® Detection Range: 0~20 mg/L
® Temperature Range: 0~40 “C
® Response Time: Up to 98% full response, within 90 seconds (25°C)
® Pressure Range: 0~50 PSI
® Electrode Service Life: 1 year (normal use)
® Maintenance Period:

* Membrane Cap Replacement Period:
¢ 1~2 months (in muddy water);
* 4~5 months (in clean water)
* Filling Solution Replacement Period: Once every month

® Cable Length: 2 meters
® Probe Connector: BNC

© Signal Converter Board
® Supply Voltage: 3.3~5.5V
® Output Signal: 0~3.0V
® Cable Connector: BNC
* Signal Connector: Gravity Analog Interface (PH2.0-3P)
¢ Dimension: 42mm * 32mm/1.65 * 1.26 inches

Board Overview

Politeknik Negeri Jakarta
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(/wiki/index.php/File:Oxygen_board_function.png)
Dissolved Oxgen Sensor

Tutorial

usage details.

immediately.

ey er HaBaN IURM[od Nijtw e3did ey )

Requirements

® Hardware
 Dissolved Oxygen Probe (With Membrane Cap) x 1
® 0.5mol/L NaOH Solution x 1
® DFRduino UNO R3 (https://www.dfrobot.com/product-838.html) (or similar) x 1
» Dissolved Oxygen Signal Converter Board x 1
® Analog Cable (3Pin) x 1
® Software
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Description

Analog Signal Output (0~3.0V)
VCC (3.3~5.5V)

GND

Probe Cable Connector

This tutorial will show how to use this dissolved oxygen sensor kit. The dissolved oxygen probe is a precision electrochemical sensor. Please pay attention to the

! © Before using the dissolved oxygen probe, 0.5 mol/L NaOH solution should be added into the membrane cap as
(/wiki/index.php/File:Warning_yellow.png) the filling solution of the probe. As NaOH solution has strong corosivity, protective gloves should be put on
before handling the solution. If the solution accidentally drops onto the skin, wash your skin with plenty of water

® The oxygen permeable membrane in the membrane cap is sensitive and vulnerable. Be caution when handling
with it. Fingemail and other sharp objects should be avoided.

© During the measuring process, the oxygen probe will consume a little oxygen. You need to gently stir the water
and let the oxygen to be distributed evenly in water. On the other hand, do not stirring violently to prevent the
oxygen in the air from quickly entering into the water.

® Arduino IDE (Version requirements: V1.0.x, V1.6.x or V1.8.x), Click to Download Arduino IDE from Arduino® (https://www.arduino.cc/en/Main/Software%7C)

Politeknik Negeri Jakarta
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Lampiran 7 Datasheet Sensor pH DFRobot SKU: SEN0161-V2

Gravity: Analog pH Sensor/Meter Kit V2 SKU:SEN0161-V2

Contents

1 Introduction
2 Specification
3 Board Overview
4 Tutorial
4.1 Requirements
4.2 Connection Diagram
4.3 Calibration
4.4 Sample Code
5 FAQ
6 pH Probe Maintenance Notes
7 More Documents

Introduction

OO0 O

cooooooo 1011

(https://iwww.dfrobot.com/product-1782.html)
Gravity: Analog pH Sensor/Meter Kit V2
(https://www.dfrobot.com/product-1782.html)

DFRobot Gravity: Analog pH meter V2 is specifically designed to measure the pH of the solution and reflect the acidity or alkalinity. It is commonly used in various
applications such as aquaponics, aquaculture, and environmental water testing.

As an upgraded version of pH meter V1, this product greatly improves the precision and user experience. The onboard voltage regulator chip supports the wide
voltage supply of 3.3~5.5V, which is compatible with 5V and 3.3V main control board. The output signal filtered by hardware has low jitter. The software library adopts
the two-point calibration method, and can automatically identify two standard buffer solutions( 4.0 and 7.0), so simple and convenient.

With this product, main control board (such as Arduino) and the software library, you can quickly build the pH meter, plug and play, no soldering. DFRobot provides a
variety of water quality sensor products, uniform size and interface, not only meet the needs of various water quality testing but also suitable for the DIY of multi-
parameter water quality tester.

The pH is a value that measures the acidity or alkalinity of the solution. It is also called the hydrogen ion concentration index. The pH is a scale of hydrogen ion
activity in solution. The pH has a wide range of uses in medicine, chemistry, and agriculture. Usually, the pH is a number between 0 to 14. Under the thermodynamic
standard conditions, pH=7, which means the solution is neutral; pH<7, which means the solution is acidic; pH>7, which means the solution is alkaline.

0 @ 1. The BNC connector and the signal conversion board must be kept dry and clean, otherwise, it will affect the input
impedance, resulting in an inaccurate measurement. If it is damp, it needs to be dried.

© 2. The signal conversion board cannot be directly placed on a wet or semiconductor surface, otherwise, it will affect
the input impedance, resulting in the inaccurate measurement. It is recommended to use the nylon pillar to fix the
signal conversion board, allow a certain distance between the signal conversion board and the surface.

® 3. The sensitive glass bubble in the head of the pH probe should avoid touching with the hard material. Any damage
or scratches will cause the electrode to fail.

® 4. After completing the measurement, disconnect the pH probe from the signal conversion board. The pH probe
should not be connected to the signal conversion board without the power supply for a long time.

(/wiki/'lndex.php/File’:’Waming_yelIowpng)

Specification

® Signal Conversion Board (Transmitter) V2
® Supply Voltage: 3.3~5.5V
® Output Voltage: 0~3.0V
® Probe Connector: BNC
* Signal Connector: PH2.0-3P
* Measurement Accuracy: +0.1@25°C

s:/lwww.dfrobot.com/wiki/index.php/Gravity:_Analog_pH_Sensor/Meter_Kit_V2_SKU:SEN0161-V2
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* Dimension: 42mm*32mm/1.66*1.26in
® pH Probe
* Probe Type: Laboratory Grade
» Detection Range: 0~14
® Temperature Range: 5~60°C
® Zero Point: 7£0.5
* Response Time: <2min
* Internal Resistance: <250MQ
* Probe Life: >0.5 year (Actual life is related to frequency of use and scene)
* Cable Length: 100cm

Board Overview

Num Label Description
1 - Power GND(0V)
“\‘ ‘\‘ ‘
N H 2+ Power VCC(3.3~5.5V)
[
H l ‘ “‘ 3 A Analog Signal Output(0~3.0V)
4 BNC pH Probe Connector

‘ pH Meter V2.0

(/wiki/index.php/File:SEN0161-V2_board.png)
Gravity: Analog pH Sensor/Meter Kit V2

Tutorial

This tutorial will demonstrate how to use this pH meter for calibration and measurement. Please read each step carefully.

Before measuring another solution, be sure to wash the probe and absorb residual water-drops with paper to prevent cross-contamination between solutions.
The probe can be washed with distilled water.

Requirements

® Hardware
* DFRduino UNO R3 (https://www.dfrobot.com/product-838.html) (or similar) x1
* pH Signal Conversion Board V2 x1
* pH Probe x1
* Standard Buffer Solution 4.0 x1
* Standard Buffer Solution 7.0 x1
* Gravity 3pin Sensor Cable (or several DuPont cables) x1
* Test Solution x1
® Software
* Arduino IDE (Version requirements: V1.0.x or V1.8.x), Click to Download Arduino IDE from Arduino® (https://www.arduino.cc/en/Main/Software%7C)

Connection Diagram

Before using the pH probe, pull out the probe from the protective cap, then wire as shown below. After completing measurement, clean the probe, then insert it into
the protective cap.

https://www.dfrobot.com/wiki/index.php/Gravity:_Analog_pH_Sensor/Meter_Kit_V2_SKU:SEN0161-V2

Politeknik Negeri Jakarta



