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RANCANG BANGUN SISTEM MONITORING BUDIDAYA IKAN
MUJAIR BERBASIS APLIKASI ANDROID MENGGUNAKAN
RASPBERRY PI

“RANCANG BANGUN SISTEM MONITORING KOLAM IKAN MUJAIR”

ABSTRAK

Ikan Mujair (Oreochromis mossambicus) merupakan ikan tawaryang paling tinggi produksinya
dan sudah" dibudidayakan di seluruh provinsi di Indonesia dan juga pada prakteknya, para
pembudidaya ikan mujair masih melakukan pemantauan tersebut secara konvensional yaitu dengan
cara-mendatangi kolam ikan. Hal'ini"berpengaruh terhadap efisiensi waktu dan keefektifan kerja
pembudidayaan ikan oleh karena itu untuk mengikuti perkembangan teknologi berbasis internet
masa kini yang memiliki konsep untuk memperluas manfaat yang benda yang tersambung dengan
koneksi internet secara terus menerus. Sebagai contoh mikrokontroler adalah Raspberry Pi.
Teknologi ini memiliki kemampuan memberikan informasi secara otomatis dan real time. Salah satu
pemanfaatan perkembangan teknologi ini di bidang perikanan adalah sistem pemantauan air kolam
yaitu berupa pemantauan suhu, pemantauan kadar air pH; pemantauan kualitas air, dan juga image
processing yaitu untuk menghitung jumlahsikan pada air kolam. Pada penelitian ini dikembangkan
alat yang berfungsi untuk membantu memonitoring kolam.ikan mujair-berbasis Internet of Things.
Piranti yang diperlukan adalah sensor suhu, sensor pH air,sensor turbidity, dan juga webcam untuk
menghitung ikan secara real time. Data dari sensor tersebut direkam oleh Raspberry Pi untuk
kemudian dikirimkan ke firebase dan selanjutnya akan di tampilkan.di‘aplikasi android.

kata kunci : Ikan mujair, Internet of Things, Raspberry Pi, Sensor suhu DS18B20, Sensor pH
SENO0161, Sensor Turbidity SEN0189.
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DESIGN AND BUILD AN ANDROID APPLICATION-BASED MUJAIR
FISH FARMING MONITORING SYSTEM USING RASPBERRY PI

"DESIGN AND BUILD A MUJAIR FISH POND MONITORING SYSTEM"

ABSTRACT

Mujair fish (Oreochromis.mossambicus) is the highest-produced fresh fish and has been cultivated
in all provinces in Indonesia and also in practice, mujair fish farmers still carry out this menitoring
conventionally,.namely by visiting.fish ponds. This affects the efficiency of time and the effectiveness
of fish farming work, therefore to follow the development of today's internet-based technology which
has the concept of expanding the benefits of objects connected to'the internet connection
continuously. An example of a'microcontroller is the Raspberry Pi. This technology has the ability
to provide information automatically and in real time. One of the uses of this technological
development in the field of fisheries is the pond water monitoring system in the form of temperature
monitoring, monitoring pH water content, monitoring water quality, and also image processing,
which is to calculate the number of fish in_pond water: In this study, a tool was developed that
functions to help monitor the internet of things-based.mujair fish ponds. The necessary devices are
temperature sensors, water pH sensors; turbidity-sensors, and also webcams to calculate fish in real
time. The data from these sensors is recorded by Raspberry Pi and then sent to firebase and will
then be displayed in the android application.

Keywords : Mujair fish, Internet of Things, Raspberry Pi, Temperature Sensor DS18B20, Sen0161
pH sensor, SEN0189 Turbidity Sensor.
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BAB I
PENDAHULUAN
1.1 Latar Belakang

Sebagai negara kepulauan terbesar di dunia, Indonesia memiliki beragam
ekosistem pesisir dan laut salah satunya.sumber-daya perikanan. Fakta ini menjadi
sebuah peluang emas bagi sektor perikanan budidaya nasienal untuk peningkatan
produksi ikan mujair_secara nasional. Berbagai upaya untuk ‘mengembangkan
perikanan budidaya-kini masih terus ‘dilakukan mengingat sistem “ini masih
terkendala oleh-berbagai masalah diantaranya adalah kualitas air dan perhitungan
ikan mujair secara manual. Kualitas air menjadi salah, satu faktor dalam
keberhasilan budidaya ikan.'Suhu dan tingkat keasaman (pH) air adalah salah satu
contoh indikator untuk-menentukan kualitas-air. Perhitungan jumlahikan saat ini
masih tergantung pada sumber daya manusia yang bersifat manual sehingga
membutuhkan waktu yang relatif lama. Oleh karena itu, dibutuhkan teknologi untuk
membuat pekerjaan lebih mudah.

Semakin berkembangnya teknologi masa kini muncul inovasi teknologi yang
disebut internet of things (l1oT). Internet of Things (IoT) adalah salah satu tren baru
dalam dunia teknologi yang memiliki kemungkinan akan menjadi salah satu hal
besar 'di masa depan. 10T juga bisa digunakan untuk ‘pengambilan data
menggunakan sensor atau dapat'-mengatur-perilaku dari benda-benda fisik tertentu
dengan ‘menggunakan bantuan jaringan dan internet. Selama ada sambungan
internet, perangkat 0T dapat diakses dan digunakan kapan saja dan dimana saja.
Salah satu contoh penerapan konsep loT dalam bidang perikanan adalah sistem
monitoring budidaya ikan mujair.

Monitoring "budidaya tkan ‘mujair..denganaplikasi android _menggunakan
Raspberry Pi sebagai solusi dari permasalahan tersebut. Perancangan alat ini dibuat
sebagai sistem monitoring budidaya ikan mujair yang berfungsi untuk memantau
kondisi air kolam menggunakan sensor suhu, sensor pH, sensor turbidity, serta
menghitung jumlah ikan menggunakan webcam yang terintergrasi dengan
Raspberry Pi yang akan dikirimkan ke aplikasi android. Dengan adanya alat ini,
diharapkan mudah digunakan bagi pembudidaya ikan mujair, sehingga dapat

meningkatkan tingkat keberhasilan dalam pembudidayaan ikan mujair
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Berdasarkan permasalahan di atas maka dibutuhkan sebuah sistem untuk untuk
melakukan perhitungan ikan secara otomatis, pemantauan suhu, tingkat keasaman
air, dan tingkat kekeruhan air di dalam kolam ikan mujair. Atas dasar uraian
tersebut maka dipilih judul untuk Tugas Akhir mengenai “Rancang Bangun Sistem

Monitoring Kolam lkan Mujair”.

1.2 Rumusan Masalah
Berdasarkan latar belakang yang telah di uraikan di atas;.maka rumusan
masalah yang akan'dibahas dalam tugas akhir ini adalah sebagai berikut::

1. Bagaimana cara merancang sistem monitoring suhu, tingkat keasaman air,
tingkat kekeruhan ‘air dan sistem penghitung jumlah.ikan secara otomatis
untuk ikan mujair ?

2. ~ Bagaimana cara-membuat.sistem monitoring suhu, tingkat keasaman air,
tingkat kekeruhan air dan menghitung jumlah ikan secara otomatis untuk ikan
mujair ?

3. Bagaimana cara melakukan pengujian untuk sistem monitoring budidaya ikan
mujair berbasis I0T pada aplikasi android ?

1.3 " Tujuan
Adapun tujuan yang ingin dicapai dari tugas-akhir int adalah :
1. " Dapat merancang sistem-monitoring suhu, tingkat keasaman air, tingkat
kekeruhan air dan menghitung jumlah ikan secara otomatis untuk ikan mujair.
2. Dapat membuat sistem monitoring suhu, tingkat keasaman air, tingkat
kekeruhan air dan menghitung jumilah ikan secara otomatis untuk ikan mujair.
3. Dapat melakukan pengujian untuk sistem monitoring budidaya tkan mujair

berbasis 10T pada aplikasi android.

14 Luaran
Luaran yang hendak dicapai dalam tugas akhir ini adalah:
2.1 Menghasilkan sebuah Sistem Penghitung lkan Otomatis Secara real time,
pemantauan suhu, tingkat keasaman air, dan tingkat kekeruhan air berbasis
loT untuk budidaya ikan mujair.

Politeknik Negeri Jakarta



Politeknik Negeri Jakarta

POLITEKNIK

NEGERI
JAKARTA

Menghasilkan sebuah buku laporan tugas akhir dari sistem penghitung ikan
otomatis Secara real time, pemantauan tuhu, tingkat keasaman air, dan tingkat

kekeruhan air berbasis 10T untuk budidaya ikan mujair
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BAB V
PENUTUP

5.1. Simpulan

Pada bab ini didapatkan simpulan dari Rancang Bangun Sistem Monitoring

Kolam Ikan Mujair Berbasis Aplikasi Andreid.Menggunakan Raspberry Pi. Maka

adapun simpulan yang dibuat yaitu:

1.

Pada rancangan yaitusmendesain sistem monitoring kolam tkan mujair dengan
menggunakan mikrokontroler yaitu raspberry pi yang terhubungke'sensor suhu
DS18B20; sensor turbidity (SEN0189), sensor tingkat keasaman air.(pH)
SENO0161 yang terhubung ke module analog digital converter (ADS1115)
berfungsi untuk merubah sinyal analog menjadi sinyal digital, dan webcam.
Pada proses pembuatan _sistem monitoring kolam_ikan_mujair menggunakan
mikrokontroler raspberry pi yang dihubungkan ke power supply untuk sumber
tegangan raspberry pi,dan pada- sensor’ suhu  dihubungkan ke pin
GPIO,VCC,GND pada raspberry pi,.untuk sensor keasaman air (pH) dan
sensor turbidity dihubungkan ke pin-analog pada medule ADS1115, dan pin
ADS1115 dihubungkan ke pin SDA dan SCL pada raspberry pi, dan untuk
webcam dihubungkan ke port USB raspberry pi.

Pengujian pada sensor.suhu DS18B20 dan-TDS meter memiliki perbandingan
kurang dari 1 °C karena pada saat melakukan pengukuran nilai yang dihasilkan
sensor suhu adalah 29.2. °C dan. TDS meter yaitu 29.4 °C, pada sensor pH air
SENO0161 dan pH meter memiliki perbandingan kurang dari 1 pH karena pada
saat melakukan pengukuran nilai pada air mineral yang dihasilkan sensor pH
adalah 6.9 pH dan pH meter yaitu 6.7 pH, pada saat melakukan pengujian pada
sensor turbidity pada 3:'sampel.yaitu air mineral, air.detergen, dan air detergen
didapatkan nilai 78 NTU untuk air'mineral nilai yang didapatkan masuk ke
kategori air bersih karena nilai >70 dan pada air detergen dan air tanah
didapatkan 36.2 dan 40.2 nilai tersebut dikategorkan pada air keruh karena nilai
dibawah nilai standart yaitu >70. Dan pada color image processing pada 7 kali
percobaan didapatkan 3 kali sesuai jumlah ikan pada kolam dan 4 kali tidak

sesuai jumlah ikan pada kolam.
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Dalam mengerjakan Tugas Akhir ini diharapkan adanya pengembangangan

sistem yang lebih kompleks dan memperhatikan sensitivitas setiap komponen yang

5.2. Saran
digunakan.

Hak Cipta:
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b. Pengutipan tidak merugikan kepentingan yang wajar Politeknik Negeri Jakarta

2. Dilarang mengumumkan dan memperbanyak sebagian atau seluruh karya tulis ini dalam bentuk apapun
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Lampiran 5. Datasheet Raspberry Pi

Datasheet Raspberry Pi 3 Model B

Specifications

The Raspberry Pi 3 Model B+ is the latest product in the Raspberry Pi 3 range,
boasting a 64-bit quad core processor running at 1.4GHz, dual-band 2.4GHz
and 5GHz wireless LAN, Bluetooth 4.2/BLE, faster Ethernet, and PoE capability

via a separate PoE HAT

The dual-band wireless LAN comes with modular compliance certification,
allowing the board to be designed into end products with significantly reduced
wireless LAN compliance testing, improving both cost and time to market.

The Raspberry Pi 3 Model B+ maintains the same mechanical footprint as both
the Raspberry Pi 2 Model B and the Raspberry Pi 3 Model B.

Processor:

Memory:

Connectivity:

Access:

Video & sound:

Multimedia:

SD card support:

Input power:

Environment:

Compliance:

Production lifetime:

Broadcom BCM283780, Cortex-A53
64-bit SoC @ 1.4GHz

1GB LPDDR2 SDRAM

B 2.4GHz and 5GHz IEEE 802.11.b/g/n/ac wireless
LAN, Bluetooth 4.2, BLE

® Gigabit Ethemet over USB 2.0 (maximum throughput
300Mbps)

m 4xUSB20 ports

Extended 40-pin GPIO header

B 1 xfull size HDMI
= MIPI DSI display port

B MIPI CSI camera port

B 4 pole stereo output and composite video port
H.264, MPEG-4 decode (1080p30); H.264 encode
(1080p30); OpenGL ES 1.1, 2.0 graphics

Micro SD format for loading operating system and
data storage

® 5V/2.5A DC via micro USB connector

w5V DC via GPIO header

B Power over Ethernet (PoE)-enabled (requires
separate PoE HAT)

Operating temperature, 0-50°C

Fora luII Ilsl of local and regional product approvals,

pi-3-model-b+

The Raspberry Pi 3 Model B+ will remain in production
until at least January 2023,

Physical specifications

!
" CORNER RADIUS = 3.0mm
E] _—l
Tt
09 =
9.623 -—= 235 —o)

ShEa=
m|h

T
-J o 10.25 s
.
Warnings

m This preduet 5V/2.5A 0C. Any extemal power

Py
i the country of intended use.

ot be covered
m Whilstin use, this flat
tacted by conductiv tems
B The connection of in damage 1o
the unt, andinvalidate the warranty
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Safety instructions
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Lampiran 6. Datasheet Sensor Suhu DS18B20

Datasheet Sensor DS18B20

PRELIMINARY

DS18B20

Proggammable Resolution
1-Wire™ Digital Thermometer

www.dalsemi.com
FEATURES

»  Unique I1-Wire interface requires only one
port pin for communication

Multidrop capability simplifies distributed
temperature sensing applications

Requires no external components

Can be powered from data line. Power supply
range is 3.0V to 5.5V

Zero standby power required

Mcasures temperatures from -55°C to
Fahrenheit equivalent is -67°F to

PIN ASSIGNMENT

BOTTOM VIEW

DSI8B20 To-92
Package

we (10| s [ ne

we [1T][ =2 7 [ ne

vee (1| 5 6 [T ne

+0.5°C sccuracy from -10°C to +£5°C
Thermometer resolution is programmable
from 9 to 12 bits

Converts 12-bit temperature to digital word in

.
GND

DO
VoD

750 ms (max.) oa [T ][+ s [T eno
*  User-definable, nonvolatile temperature alarm
scitings. DSI8B20Z

Alarm search command identifies and
addresses devices whose temperature is
outside of programmed limits {temperature

8-Pin SOIC (150 mily
PIN DESCRIPTION

alarm condition) GND' - Ground

*  applications include thermostatic controls, DQ - Data InOut
industrial systcms, consumer products, Von - Power Supply Voluage
thermormeters, or any thermally sensitive NC - No Connect
system

DESCRIPTION

The DSI8B20 Digital Thermometer provides 9 to 12-bit (configurable) temperature readings which
indicate the temperature of the device.

Information is sent to/from the DS18B20 over a 1-Wire interface, so that only one wire {and ground)
needs to be connected from a central microprocessor to a DSISB20. Pawer for reading, writing, and
performing temperature conversions can be derived from the data line itself with no need for an external
power source.

Because each DSI$B20 contains a unique silicon serial number, multiple DSIZB20s can exist on the
same |-Wirc bus. This allows for placing temperaturc scnsors in many diffcrent places. Applications
where this featurc is uscfil include HYAC cnvironmental controls, scnsing temperaturcs inside buildings,
cquipment o machinery, and process monitoring and control.

Laf27 050800

DS15B20

DS18B20 BLOCK DIAGRAM Figure 1

MEMORY AND
CONTROL LOGIC

E4-BIT ROM
oo AND
1-WIRE PORT

TEMPERATURE SENSOR
HIGH TEMPERATURE
TRIGGER, TH
LOW TEMPERATURE
TRIGGER. TL

INTERNAL Vg [SCRATCHPAD

DS18B20

DETAILED PIN DESCRIPTION Table 1
PIN PIN
RPIN SOIC

TO92 | SYMBOL | DESCRIPTION

5 1 GND__| Ground_

] 2 ) Data Input/Output pin. For 1-Wire operation: Open
drain. (See "Parasite Power™ section.)

3 3 Voo | Optional Vg pin. See “Parasite Power™ section for

details of connection. Wy must be grounded for
operation in parasite power mode.
DSISB20Z (§-pin SOIC): All pins not specified in this table are not to be connected.

OVERVIEW

The block diagram of Figure | shows the major components of the DS18B20. The DS18B20 has four
main data components: 1) 64-bit lasered ROM, 2) sensor, 3) alarm
triggers TH and TL, and 4) a configuration register. The device derives its power from the 1-Wire
communication line by storing encrzy on an intemal capacitor during periods of time when the signal line
is high and continues to operate off this power source during the low times of the 1-Wire line until it
returns high to replenish the parasite capacitor) supply. As an altemative, the DS18B20 may also be
powered from an external 3 volt - 5.5 volt supply.

Communication to the DSISB20 is via a 1-Wire port. With the 1-Wire port, the memory and control
functions will not be available before the ROM function protocol has been established.  The master must
first provide enc of five ROM function commands: 1) Read ROM, 2) Match ROM. 3) Scarch ROM, 4)
Skip ROM, or 5) Alarm Scarch. These commands operate on the 64-bit lasered ROM partion of cach
device and can single out a specific device if many are present on the 1-Wire line as well as indicate to
the bus master how many and what types of devices are present. After a ROM function sequence has
been successfully exccuted, the memory and control finctions are accessible and the master may then
provide any onc of the six memory and control function commands.

Oine control function command instructs the DS18B20 to perform a temperature measurement. The result
of this measurement will be placed in the DS 18B20°s scratch-pad memory, and may be read by issuing a
memory function command which reads the contents of the scratchpad memory. The temperature alarm
triggers TH and TL consist of 1 byte EEPROM cach. If the alamm scarch command is not applicd to the
DSI8B20, these registers may be used as general purpose user memory. The scratchpad also contains a
configuration byte to set the desired resolution of the temperature to digital conversion. Writing TH, TL,
and the configuration byte is done using 2 memory function command. Read access to these registers is
through the scratchpad. Al data is read and written least significant bit first.

DS1EB20
For situations where the bus master does not know whether the DSI18B20s on the bus are parasite
powered or supplied with extemal Vo, a provision is made in the DSI18B20 to signal the power supply
scheme used. The bus master can determine if any DS13B20s are on the bus which require the strong
pullup by sending a Skip ROM protocol, then issuing the read power supply command.  After this
command is issued, the master then issues read time slots. The DSISB20 will send back "0 on the
1-Wire bus if it is parasite powered: it will send back a 17 if it is powered from the Voo pin. If the
master receives a “0).” it knows that it must supply the strong pullup on the DQ line during temperature
conversions. See “Memory Command Functions™ section for more detail on this command protocol.

STRONG PULLUP FOR SUPPLYING DS18B20 DURING TEMPERATURE
CONVERSION Figure 2

B-BIT CRC
GENERATOR

REGISTER
PARASITE POWER

The block diagram (Figure 1) shows the parasite-powered circuitry.  This circuitry “steals™ power
whenever the DQ or Vg pins are high. DO will provide sufficient power as long as the specified timing
and voltage requirements are met (see the section tided “1-Wire Bus System”). The advamtages of
parasitc power arc twofold: 1) by parasiting off this pin, no local power source is needed for remote
sensing of temperature, and 2) the ROM may be read in shsence of normal power.

In order for the DS18B20 to be able to perform accuraie temperature conversions, sufficient power must
be provided over the DA line when a temperature conversion is taking place. Since the operating cursent
of the DSIZB20 is up to 1.5 mA, the DO line will not have sufficient drive due to the 5k pullup resistor.
This problem is particularly acute if scveral DS18B20s arc on the same D) and attempting to convert
simuhaneously.

There are two ways to assure that the DS18B20 has sufficient supply current during its active conversion
cycle. The first is to provide a strong pullup on the D line whenever temperature conversions or copies
to the E’ memory are taking place. This may be accomplished by using a MOSFET to pull the DQ line
directly to the power supply as shown in Figure 2. The D) linc must be switched over to the strong pull-
up within 10 s maximum after issuing any protocol that involves copying to the E* memory o initiates
temperature conversions. When using the parasite power mode, the Voo pin must be tied to ground.

Another method of supplying current to the DS18B20 is through the use of an external power supply tied
to the Vo pin, as shown in Figure 3. The advantage to this is that the strong pullup is not required on the
DO line, and the bus master need not be tied up holding that line high during temperature conversions.
This allows other data traffic on the 1-Wirc bus during the conversion time. In addition. any number of
DSI8B20s may be placed on the 1-Wire bus, and if they all use extemal power, they may all

perform by issuing the Skip ROM command and then issuing the
Convert T command. Note that as long as the external power supply is active, the GND pin may not be
floating

The usc of pamsite power is not rccommended shove 100°C. since it may not be able to sustain
communications given the higher leakage currents the DS18B20 exhibits at these temperatures. For
applications in which such temperatures are likely. it is strongly recommended that Voo be applied to the
DE1XBE20.

1of27

*3V 455V
D518820
+3 255V
Ve
ATE = ué 47 oo
P
vo

USING Vpp TO SUPPLY TEMPERATURE CONVERSION CURRENT Figure 3

TO OTHER
1-WIRE
DEVICES

DS18820

+3V - +5.5

47k J7
Vo
EXTERNAL
ST 455
SUPPLY

o]

P -
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ROBOT] Introduction

MNeed to measure water quality and other parameters but haven't got any low cost pH meter? Find it
difficult to use with Arduina? Hare comes an analog pH meter, specially designed for Arduino
controllers and has built-in simple, convenient and practical connection and features. It has an LED
PH meter(SKU: SEN0161 which works as the Power Indicator, a BNC connector and PH2 0 sensor interface. You can just
eter( & ) connect the pH sensor with BNC connector, and plug the PH2 0 interface into any analog input on
Arduino controller to read pH value easily

Specification

SEN0161 dimension

Module Power: 5.00V

Circuit Board Size: 43mmx32mm
pH Measuring Range: 0-14
Measuring Temperature: 0-60 °C
Accuracy’ +0.1pH (25 °C)
Response Time: 5 1min

pH Sensor with BNC Connector
PH2.0 Interface ( 3 foot patch )
Gain Adjustment Potentiomeler
Power Indicator LED

Analog pH Meter Kit SKU: SEN0161

eyeyer Labap yiuya3ijod wizi eduey

Precautions

Analog pH Meter Kit SKU: SEN0169 Before and after use of the pH electrode every time, you need to use (pure)water to clean it
Contents The electrode plug should be kept clean and dry in case of short circuit
Presarvation: Electrode reference preservation sclution is the 3N KCL salution.

Measurement should be avoided staggered pollution between solutions, so as not o affect the
accuracy of measurement.

Electrode blub or sand core s defiled which will make PTS decline, slow response. So, it should be
based on the characteristics of the poliutant, adapted to the cleaning solution, the electrode
performance recovery.

Electrode when in use, the ceramic sand core and liquid outlet rubber ring should be removed, in
order to make salt bridge solution to maintain a certain velocity.
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3
a: NOTE: Differences between the probes, SEN0161 and SEN0169
l Their us. ations are almost the same._ Th cas oc: s at
” Y " a SEN MO - Usz
3 Long-firing Operation: SEN0169 supports, while SENO161 NOT, ie. you ean not sage
mmerse SEI 61 in wates ntinuot esting. llmmcctmg Diﬂ,“.l}]l“
u- Life Span: ntinuous Testin
g work two y last for l
) them in turbid, 2
c (SENO169), 1 month{o
Tempreture, pH, turbid
=
Q Waterproof. You can immerse th
o] nmerse the front part of the p
m the rear part. from the white shell to the cal
-g Strongly Acid and Alkali y acid and alkali test. And if
s your testing range is usually 1 iz capable for that

pH Electrode Characteristics

The output of pH electrode is Millivolts, and the pH value of the relationship is shown as follows

(25 =c):
voLrace (mv) oH value VOLTAGE {mV} pH value
414.12 0.00 -414.12 14.00
354.96 1.00 -354.96 13.00
295.30 2.00 -295.80 12.00
236.64 3.00 -236.64 11.00
177.48 4.00 -177.48 10.00
118.32 5.00 118.32 9.00
59.16 6.00 -59.16 8.00
0.00 7.00 0.00 7.00 NOTE
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Datasheet Sensor Turbidity SEN0189

Lampiran 8. Datasheet Sensor Turbidity SEN0189

Interface Description:

“D/A" Output Signal Switch
=A™ Analog Signal Output, the output value will decrease when in liquids with a high turbidity
"D Digital Signal Output, high and low levels, which can be adjusted by the threshold
potentiometer

Threshold Potentiometer: you can change the trigger condition by adjusting the threshold
potentiometer in digital signal mode.

Examples

Here are two examples.
Example 1 uses Analog output mode.
Example 2 uses Digital output mode

Example 1

(9600); //maud rate: 0600

cad

Example 2

Connect an LED on pin 13, or use t

turbldity sensor

Turbidity sensor SKU: SEN0189

Contents

ples
Introduction

The turbidity sensor detects water quality by measuring the levels of turbidity. It uses light to detect
suspended particles in water by measuring the light transmittance and scattering rate, which
changes with the amount of total suspended solids (TSS) in water. As the TTS increases, the liquid
turbidity level increases.

Turbidity sensors are used to measure water quality in rivers and streams, wastewater and effluent
measurements, control instrumentation for settiing ponds, sediment transport research and
laboratory measurements.

Thia senar proviles anslop arel el slgnal cutped modes. The thrasheld i acjisiable when in
digital signal mode. You can select the mode according to your

This is a reference chart for the mapping from the output voltage to the NTU according to
different temperature. e.g_ I you leave the sensor in the pure water, that is NTU < 0.5, it should
output "4.1£0 3V when temperature is 10-50°C

. —
—_—
=
—onmu
i
\ 2 — 10001y
B
1
e a0 we e soe

characteristic curve "Voltage -—~Temperature

Note: In the diagram, the unit measuring turbidity is shown as NTU, aisa itis
JTU (Jackson Turbidity Unit), 1JTU = 1NTU = 1 mgiL. Refer to Turbidity w

Pameread By DFRobot £ 20082017

4\ Note: The top of probe is not waterproof.

Specification

Operating Voltage: 5V DC
Operating Current: 40mA (MAX)

Response Time : <500ms

Insulation Resistance: 100M (Min)

Output Method:

Analog output: 0-4 5V

Digital Output: HighLow level signal (you can adjust the threshold value by adjusting the
potentiometer)

Operating Temperature: 5°C~90°C

Storage Temperature: -10°C~90°C

Weight: 30g

Adapter Dimensions: 38mm28mm-10mm/1.5inches *1.tinches*0.dinches

Connection Diagram
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from wlthermsensor import WlThermSensor

import pyrebase

import datetime
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config = {
"apiKey": "AIzaSyCvHYceChg6gEmikfWYevVhKrk8EcK8njA",
"authDomain": "monitoringikan-f8c7e.firebaseapp.com",
"databaseURL": "https://monitoringikan-f8c7e-default-

rtdb.firebaseio.com",
"projectId": "monitoringikan-£f8c7e",
"storageBucket": "monitoringikan-f8c7e.appspot.com",
"messagingSenderId": "1045910138640",
}

sensor = WlThermSensor ()

firebase = pyrebase.initialize app(config)
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storage = firebase.storage()

database = firebase.database ()

def dataToFirebase (temp, condition, currentTime) :
#print (currentTime.minute) ;

#print (currentTime.second) ;
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if (currentTime.minute == 1 and currentTime.second == 0):

database.child("Data/all suhu/1");
waktu = int (round(time.time () * 1000))
data = {

"temp": temp,

"waktu": waktu,

"keterangan": condition
}
database.set (data)

print ("data suhu terkirim")
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elif (currentTime.minute == 2 and currentTime.second == 0):

A\

database.child ("Data/all suhu/2");
waktu = int (round(time.time () * 1000))
data = {

"temp": temp,
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"waktu": waktu,
"keterangan": condition
}
database.set (data)
print ("data suhu terkirim")
elif (currentTime.minute == 3 and currentTime.second == 0):
database.child ("Data/all suhu/3");
waktu = int(round(time.time() * 1000))
data = {
"temp": temp,
"waktu": waktu,
"keterangan": condition
}
database.set (data)
print ("data suhu terkirim")
elif (currentTime.minute == 4 and currentTime.second == 0):
database.child("Data/all suhu/4");
waktu = int (round(time.time () * 1000))
data = {
"temp": temp,
"waktu": waktu,
"keterangan": condition
}
database.set (data)

print ("data suhu terkirim")
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elif (currentTime.minute == 5 and currentTime.second == 0):
database.child("Data/all suhu/5");
waktu = int (round(time.time () * 1000))
data = {
"temp": temp,
"waktu": waktu,
"keterangan": condition
}
database.set (data)
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print ("data suhu terkirim")

database.child("Data/all suhu/6");

data = {
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"temp": temp,
"waktu": waktu,
"keterangan": condition
}
database.set (data)
print ("data suhu terkirim")
else:

print ("data suhu tidak terkirim")

def suhu() :
currentTime = datetime.datetime.now ()
temp = round(sensor.get temperature(),
condition = ""

if (temp <= 22.0):
last temp = temp
condition = "Tidak Sesuai"

elif (temp >= 30.0):

last temp temp

condition = "Tidak Sesuai"
else:

last temp = temp

condition = "Sesuai"

#print (last_ temp)
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Sensor pH air

import datetime as dt
import time

import board

import busio

from anyleaf import PhSensor, OnBoard

Lampiran 9. Kode Program

elif (currentTime.minute == 6 and currentTime.second == 0):

waktu = int (round(time.time () * 1000))

1)

dataToFirebase (last temp, condition, currentTime)
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import pyrebase
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import datetime
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config = {
"apiKey": "AIzaSyCvHYceChg6gEmikfWYevVhKrk8EcK8njA",
= "authDomain": "monitoringikan-f8c7e.firebaseapp.com",
"databaseURL": "https://monitoringikan-f8c7e-default-

rtdb.firebaseio.com",
"projectId": "monitoringikan-f8c7e",
"storageBucket": "monitoringikan-f8c7e.appspot.com",
"messagingSenderId": "1045910138640",
}
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firebase = pyrebase.initialize app(config)

storage = firebase.storage ()

database = firebase.database()

def dataToFirebase (ph, condition, currentTime):
if (currentTime.minute == 1 and currentTime.second == 10):
database.child("Data/all ph/1");

waktu = int (round(time.time () * 1000))
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data = {
"PH": ph,
"waktu": waktu,
"keterangan": condition
}
database.set (data)
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print ("data ph terkirim")

elif (currentTime.minute == 2 and currentTime.second == 10):
database.child("Data/all ph/2");
waktu = int (round(time.time () * 1000))
data = {
"PH": ph,
"waktu": waktu,
"keterangan": condition
}
database.set (data)
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print ("data ph terkirim")

A\

elif (currentTime.minute == 3 and currentTime.second == 10):
database.child ("Data/all ph/3");
waktu = int (round(time.time() * 1000))

data = {
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"PH": ph,
"waktu": waktu,
"keterangan": condition
}
database.set (data)
print ("data ph terkirim")
elif (currentTime.minute == 4 and currentTime.second == 10):
database.child("Data/all ph/4");
waktu = int (round(time.time () * 1000))
data = {
"PH": ph,
"waktu": waktu,
"keterangan": condition
}
database.set (data)
print ("data PH terkirim")
elif (currentTime.minute == 5 and currentTime.second == 10):
database.child("Data/all ph/5");
waktu = int (round(time.time () * 1000))
data = {
"PH": ph,
"waktu": waktu,
"keterangan": condition
}
database.set (data)
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print ("data ph terkirim")
elif (currentTime.minute == 6 and currentTime.second == 10):
database.child("Data/all ph/6");
waktu = int (round(time.time () * 1000))
data = {
"PH": ph,
"waktu": waktu,

"keterangan": condition
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Lampiran 9. Kode Program

database.set (data)

print ("data ph terkirim")

else:
print ("data ph tidak terkirim")
def ph{):
currentTime = datetime.datetime.now ()

i2c = busio.I2C (board.SCL, board.SDA)
ph_sensor = PhSensor(i2c, 2)
last ph =0
condition = ""
ph = ph sensor.read(OnBoard())
timestamp = dt.datetime.now ()
if (ph <= 5.0):

last ph = ph

condition = "Tidak Sesuai"
elif (ph >= 8.0):

last ph = ph

condition = "Tidak Sesuai"
else:

last ph = ph

condition = "Netral"

#print (last ph)

dataToFirebase (last ph, condition, currentTime)

Sensor Turbidity

import board

import os

import time

import busio

from time import sleep

import adafruit adslxl5.adsl1115 as ADS

from adafruit adslxl5.analog in import AnalogIn
import pyrebase

import datetime

config = {
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Lampiran 9. Kode Program

"apiKey": "AIzaSyCvHYceChg6gEmikfWYevVhKrk8EcK8njA",
"authDomain": "monitoringikan-f8c7e.firebaseapp.com",
"databaseURL": "https://monitoringikan-f8c7e-default-

rtdb.firebaseio.com",
"projectId": "monitoringikan-f8c7e",
"storageBucket": "monitoringikan-f8c7e.appspot.com",
"messagingSenderId": "1045910138640",
}

firebase = pyrebase.initialize app(config)

storage = firebase.storage ()

database = firebase.database()

def dataToFirebase (turbidity, condition, currentTime) :
if (currentTime.minute == 1 and currentTime.second == 20):
database.child("Data/all turbidity/1");
waktu = int (round(time.time () * 1000))
data = {
"turbidity": turbidity,
"waktu": waktu,
"keterangan": condition
}
database.set (data)
print ("data keruh terkirim")
elif (currentTime.minute == 2 and currentTime.second == 20):
database.child("Data/all turbidity/2");
waktu = int (round(time.time () * 1000))
data = {
"turbidity": turbidity,
"waktu": waktu,
"keterangan": condition
}
database.set (data)
print ("data keruh terkirim")
elif (currentTime.minute == 3 and currentTime.second == 20):
database.child("Data/all turbidity/3");

waktu = int (round(time.time () * 1000))
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data = {
"turbidity": turbidity,
"waktu": waktu,
"keterangan": condition

}

database.set (data)
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print ("data keruh terkirim")
elif (currentTime.minute == 4 and currentTime.second == 20):
database.child("Data/all turbidity/4");
waktu = int (round(time.time () * 1000))
data = {
"turbidity": turbidity,

eyieyer uabap Niwyaijod uizi eduey

"waktu": waktu,

"keterangan": condition
}
database.set (data)
print ("data keruh terkirim")

elif (currentTime.minute == 5 and currentTime.second == 20):

database.child("Data/all turbidity/5");
waktu = int (round(time.time () * 1000))
data = {

"turbidity": turbidity,

"waktu": waktu,

"keterangan": condition
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}
database.set (data)
print ("data keruh terkirim")
elif (currentTime.minute == 6 and currentTime.second == 20):
database.child("Data/all turbidity/6");
waktu = int (round(time.time () * 1000))

N —
) =
o o
o o
5 =
(=} Q

3
3 3
5 5
2 3 g%
c

-
3 <
< w
1158
o
5 a
a Q
o 2
3 Q
3 by
o =
3 “n
o o
L) c
T c
= =
< =
5523
“ s
1) ad
o c
9 £
Q W
1 3
o -
g 3358
< °
w
s 825
s o
5
c =
= 8
s 3
-+ =~
c o
= =
n o
= g
3. 5
2 3
= )
9 =
3 g

o
g o
2 2%
c o
e E
o w
b c
z 2§
< o
= =

data = {
"turbidity": turbidity,
"waktu": waktu,
"keterangan": condition

}

database.set (data)

print ("data keruh terkirim")

else:

print ("data keruh tidak terkirim")
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Lampiran 9. Kode Program

def keruh():
currentTime = datetime.datetime.now ()
condition = ""
i2c = busio.I2C (board.SCL, board.SDA)
ads = ADS.ADS1115(i2c)
ads.gain =1
chan = AnalogIn(ads, ADS.P1)
value = chan.value*6
trb = round(chan.value * (5.0 / 1024),1)
if (trb >= 80.0):
last turbidity = trb
condition = "Air Bersih"
else:
last _turbidity = trb
condition = "Air Keruh"

#print (last_ turbidity)

dataToFirebase (last turbidity, condition, currentTime)

Sensor Color Image Processing

import cv2

import numpy as np

import pyrebase

import datetime

from flask import Flask, render template, Response,

stream with context, request

app = Flask( name )

config = {
"apiKey": "AIzaSyCvHYceChg6gEmikfWYevVhKrk8EcK8njA",
"authDomain": "monitoringikan-f8c7e.firebaseapp.com",
"databaseURL": "https://monitoringikan-f8c7e-default-

rtdb.firebaseio.com",
"projectId": "monitoringikan-f8c7e",
"storageBucket": "monitoringikan-f8c7e.appspot.com",

"messagingSenderId": "1045910138640",
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firebase = pyrebase.initialize app(config)
storage = firebase.storage()

database = firebase.database ()

video = cv2.VideoCapture (0)

def total fish():

while True:

ret, img = video.read()

if not ret:

break;
else:

hsv = cv2.cvtColor (img,
#defining the range of Black color

black lower = np.array ([0, O,

black upper = np.array([350,

black =

# define mask

0,
0,

orange lower = np.array ([0,

orange upper = np.array ([0,

orange = cv2.inRange (hsv,

#Morphological transformation,
kernal =

black =

np.ones((5 ,5),
cv2.dilate (black,
res_black=cv2.bitwise and(img,

orange = cv2.dilate (orange,

res_orange=cvz.bitwise and(img,

objectCounter = 0;

#Tracking Colour (black and orange)

55,

orange_ lower,

Lampiran 9. Kode Program

cv2.COLOR_BGRZHSV)

0], np.uint8)
100],np.uint8)

cv2.inRange (hsv, black lower, black upper)

0],
2557,

np.uint8)
np.uint8)

orange_upper)

Dilation
"uint8")

kernal)

img, mask = black)

kernal)

img, mask = orange)

(contours, hierarchy)=cv2.findContours (black,cv2.RETR_E

XTERNAL, cv2.CHAIN APPROX SIMPLE)
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Lampiran 9. Kode Program

for pic, contour in enumerate (contours) :

A\

area = cv2.contourArea (contour)
if (area>500) :
X,y,w,h = cv2.boundingRect (contour)

img =
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cv2.rectangle (img, (x,vy), (x+w,y+h), (255,0,0),2)

objectCounter = objectCounter + 1

(contours, hierarchy)=cv2.findContours (orange,cv2.RETR
EXTERNAL, cv2.CHAIN APPROX SIMPLE)
for pic, contour in enumerate (contours) :
area = cv2.contourArea (contour)
if (area>300) :
X,y,w,h = cv2.boundingRect (contour)
img =
cv2.rectangle (img, (x,vy), (x+w,y+h), (0,0,255),2)

objectCounter = objectCounter + 1

#show color detection result

ret, buffer = cv2.imencode('.jpeg',img)

frame = buffer.tobytes|()

yield (b' --frame\r\n' b'Content-type:
image/jpeg\r\n\r\n' + frame +b'\r\n'")

print (format (objectCounter))

database.child("Data/all fish")

data = {"fish": objectCounter}

database.set (data)

@app.route('/")
def index():
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return render template('index.html')

@app.route ('/video feed')
def video feed():
return Response (total fish(),
mimetype='multipart/x-mixed-replace;

boundary=frame"')

if name == ' main ':
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Hak Cipta:
1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber :
a. Pengutipan hanya untuk kepentingan pendidikan, penelitian, penulisan karya ilmiah, penulisan laporan, penulisan kritik atau tinjauan suatu masalah.

b. Pengutipan tidak merugikan kepentingan yang wajar Politeknik Negeri Jakarta

2. Dilarang mengumumkan dan memperbanyak sebagian atau seluruh karya tulis ini dalam bentuk apapun
tanpa izin Politeknik Negeri Jakarta




