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Sistem Kontrol Kelembaban pada Kumbung Jamur Tiram berbasis PID

ABSTRAK

Jamur tiram merupakan jamur yang proses pertumbuhannya dipengaruhi oleh
faktor fisik yaitu kelembaban. Jamur tiram dapat tumbuh_dengan baik pada
kelembaban 80-90%. Masalah yang biasa dihadapi “petani adalah
pertumbuhan’ jamur yang kurang baik. Hal tersebut dikarenakan sulitnya
melakukan kontrol kelembaban dengan cara komnvensional Oleh karena .itu
dibuatlah alat sistem kontrol kelembaban pada kumbung jamur menggunakan
dua metode kontrol untuk mengontrol kelembaban yang ada di dalam kumbung
dan untuk mengetahui perbandingan antara kontol Logika Fuzzy dan kontrol
PID yang diterapkan pada kumbung jamur. Hasil pengujian kontrol PI dengan
Kp =12,4, Ti =30, menghasilkan respon transien dengan delay time 18 detik,
rise time selama 92 detik, overshoot 3,5 %, steady state error 1,07 % dengan
setpoint kelembaban 80%. Hasil pengujian kontrol Logika Fuzzy menghasilkan
respon transien dengan delay time 18 detik, rise time selama 37 detik, overshoot
2,5 %, steady state error 1,56 % denganisetpoint kelembaban 80%. Kontrol
Fuzzy memiliki nilai overshoot dan rise time yang lebih kecil dibandingkan
dengan kontrol PI, akan tetapi kontrol Pl memiliki steady state error yang lebih
kecil.

Kata Kunci :Jamur Tiram, Kumbung jamur, Kontrol, Kelembaban, Kontrol

PID, Kontrol Logika Fuzzy

Politeknik Negeri Jakarta
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Sistem Kontrol Kelembaban pada Kumbung Jamur Tiram berbasis PID
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ABSTRACT

Oyster mushroom can grow well when thewrelative humidity (RH) is around 80-90%.
The common problem that oystersmushroom farmers facesis ovster mushroom is not
growing well. That problemusually caused by difficulty of controlling relative humidity
by using the conventional ways. Because of that problem, humidity control system using
two control methods are madesThestest result of PI controller with parameter of Kp =
12,4, Ki =30, produces transient response with time delay for 18 seconds, rise time
about 92 seconds, overshoot about 3,5%. It has steady error around 1,07%. Fuzzy
Logic Controller is also has good time response characteristics. It has steady state
error about 1,526% and maximum_overshoot of 2,5%. 1t takes about 37 seconds to
reach 90% of its set point. PI controller:is used as comparison. P[ controller are only

better'in steady state error.

Keywords: Oyster Mushroom, Fuzzy Logic Controller, PID Controller, Mamdani
Method, Mushroom Cultivation Chamber
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BAB1
PENDAHULUAN

1.1 Latar Belakang

Pada budidaya jamur faktor fisik seperti kelembaban dan suhu berperan penting
dalam proses pertumbuhan dan pembuahan jamur. Masalah.yang biasa dihadapi petani
adalah pertumbuhan jamur yang kurang baik. Hal terscbut.dikarenakan sulitnya
melakukan kontrol kelembaban dengan cara konvensional. Petani harus.melakukan
pengukuran suhu dantemperatur pada setiap kumbung yang ada. Jika petani mendapati
suhu yang terlalu panas atau Kelembaban yang terlalu rendah atau kering maka petani
akan melakukan penyemprotan air. Hal akan menguras tenaga dan menyita waktu
petani(Salsabila et al., 2020).

Masalah lain yang dihadapi petani adalah' kontaminasi kumbung budidaya
jamur akibat masuknya spora jamur yang terbawa oleh-angin atau terbawa oleh petani
saat. melakukan pengecekan kondisi kumbung jamur. Kontaminasi spora jamur
berpotensi menyebabkan kegagalan budidaya jamur. Beberapa jamur kontaminan
seperti Mucor sp., Fusarium sp. dan Trichoderma sp. adalah penyebab tertinggi
kegagalan budidaya jamur (Suada ef al., 2015).

Berdasarkan permasalahan yang telah disebutkan maka penulis merancang
sistem kelembaban pada kumbung jamur. Sistem ini dapat mengendalikan kelembaban
dan suhu kumbung jamur secara otomatis menggunakan sistem kontrol PID.
kelembaban pada kumbung jamur akan dapat diatur sesuai dengan syarat tumbuh dari
jamur yang akan ditanam didalam kumbung tersebut.

1.2 Perumusan Masalah
Berikut ini adalah rumusan:masalah dalam penelitian ini:

1. Bagaimana membuat rancang bangun-sistem-kontrol kelembaban pada kumbung
jamur

2. Bagaimana implementasi kontroler PID pada sistem pengendalian kelembaban

kumbung jamur

1 Politeknik Negeri Jakarta
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1.3 Batasan Masalah

I
o
A~
0
=~ I T
» 9 > 8 Agar pembahasan penelitian ini tidak terlalu luas, maka perlu melakukan
g 0 e e
§g-§’ g_’ pembatasan permasalahan yang akan diteliti. Batasan masalah pada penelitian ini
s20 =
g3 = adalah:
i2 3 N .
§"§ = 1. Penelitian terbatas pada proses pengendalian kelembaban.
R
g?ﬂ % 2. Jenis jamur yang digunakan‘pada penelitian ini adalahJamur Tiram (Pleurotus
=0
%@ = Ostreatus)
- =2
'g ; 3 3. Fase pertumbuhan jamur yang diteliti adalah fase pembuahan
& 9
§ 5 g. 4. Metode Tuning PID yang.digunakan adalah metode Ziegler-Nichols I
o
';D E ; 5. Tidak membahas pengaruh kelembaban terhadap hasil produktivitas baglog jamur
2>
§ > g'_ tiramu
g
B2 1.4 Tujuan
? g’ Adapun tujuan dari penelitian ini adalah:
T T
g ; 1. Mengontrol kelembaban pada kumbung jamur 70%-80%.
z0 . .
g 5 2. Mengetahui penerapan kontroler PID dalam kelembaban pada kumbung jamur
=
% §' tiram.,
E E’- 1.5 Luaran
So
T 35 Luaran dari penelitian ini adalah:
53
= 1. Laporan tugas akhir.
o<
_;—,% 2. Purwarupa sistem kontrol kelembaban kumbung jamur.
S =
g3
23
c T
72
g .
z
%
2
<
s
g
5
c
3
1)
5
=
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BAB YV
PENUTUP

5.1 Kesimpulan
Adapun kesimpulan yang dapat diambil dari hasil pengujian yang sudah
dilakukan yaitu:

e Berdasarkan hasil pengujian perbandingan kontrol P, Pl dan*PID didapatkan
bahwa tipe kontrol PID dengan nilai Kp =26,66 , Ti = 18 dan Td.=4,5,
memiliki response transient yang lebih baik dibandingkan dengan kontroler P
dengan nilai Kp = 22,22 da kontroller PI dengan nilai Kp =20 Td = 30.
Kontroler PID memiliki rise time yang lebih kecil yaitu 68 detik, settling time
yang lebih kecil 160 detik dan nilai steady state error yang lebih kecil yaitu
0,84%.

e Dari pengujian kontroler PID pada waktu yang berbeda yaitu pagi, siang , sore
dan malam didapat bahwa kontroler PID-dapat menjaga nilai kelembaban
pada kumbung sesuai dengan setpoint:

e  Pada pengujian peletakan baglog jamur pada kumbung, didapatkan bahwa
pada hari ke-4 baglog jamur terlah tumbuh pinhead jamur dan hari ke 7
baglog jamur sudah tumbuh tubuh buah dan hari ke-8 tubuh buah jamur tiram
telah membesar atau memasuki masa panen, dari pengujian tersebut
didapatkan bahwa kumbung jamur yang dibuat dengan sistem kontrol

kelembaban dapat bekerja'sesuai dengan yang diharapkan.

5.2 Saran
Dari hasil pengujian dan analisis yang dilakukan terdapat beberapa saran yang
dapat meningkatkan dan-membuat sistem pengendalian kelembaban.pada kumbung

jamur menjadi lebih baik yaitu:

e Menggunakan sensor kelembaban yang lebih presisi dan akurat contohnya
SHT-35.

e Menambah kapasitas kumbung jamur agar dapat menampung baglog jamur

yang lebih banyak.
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Lampiran 2. Datasheet DHT-22
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Aosong Electronics Co.,Ltd

Your speciahst in innovating humidity & temperature sensors
1. Feature & Application:
* Full range temperature compensated * Relative humidity and temperature measurement
* Calibrated digital signal ~ *Qutstanding long-term stability *Extra components not needed

* Long transmission distance * Low power consumption *4 pins packaged and fully interchangeable

2. Description:

DHT22 output calibrated digital signal. It utilizes exclusive digital-signal-collecting-technique and humidity
sensing technology. assuring its reliability and stability.lts sensing elements is connected with 8-bit single-chip
computer.

eyieyer 1abap Niuyalijod uizi edue)

Every sensor of this model is temperature compensated and calibrated in accurate calibration chamber and the
calibration-coefficient is saved in type of programme in OTP memory, when the sensor is detecting, it will cite
coefficient from memory.

Small size & low consumption & long transmission distance(20m) enable DHT22 to be suited in all kinds of
harsh application occasions.

Single-row packaged with four pins, making the connection very convenient.

3. Technical Specification:
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Model DHT22
Power supply 3.3-6V DC
Output signal digital signal via single-bus

Sensing element

Polymer capacitor

Operating range

humidity 0-100%RH; temperature -40~80Celsius

Accuracy

humidity +-2%RH(Max +-5%RH); temperature <+-0.5Celsius

Resolution or sensitivity

humidity 0.1%RH; temperature 0.1Celsius

Repeatability

humidity +-1%RH; temperature +-0.2Celsius

Humidity hysteresis

+0.3%RH

Long-term Stability

+-0.5%RH/year

Sensing period

Average: 2s

Interchangeability

fully interchangeable

Dimensions

small size 14*18%5 5mm; big size 22*28*5mm

4. Dimensions: (unit---—-mm)

1) Small size dimensions: (unit----mm)

Thomas Liu (Business Manager)

(]

Email: thomasliul 98518(@yahoo.com.cn
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P/N:110401105932X

uT333

Mini Temperature

& Humidity Meters
Operating Instruction

1.Introduction

UT 333 is a stable, safe, reliable mini digital temperature
humidity meter, which is widely used in grain storage and
transportation, file management, material management,
forestry and animal husbandry, health care, teaching
experiment, public sector, home, and others. This operating
manual includes relevant safety information and warnings.
Please read this manual carefully and observe all the
cautions strictly.

Warning:

Before using the product, please read the operation safety
rules carefully.

2.0ut of Box Checking

Open the packing box and take out the meter. Please
check carefully if items are m|ssmg or damaged.
1. Main unit --—
2. Blister——-
3. Operating manua\ ——————————— 1

3.0peration Safety

. Please check the meter and the accessories before
using and beware of any damage or abnormal
phenomenon. If you find the case is damaged or the
LCD shows nothing, or you consider that the meter
could not work properly anymore, please stop using it.
Observe the operating instructions while measuring.
Do not open the meter at will or change internal wiring
to avoid damages to the mater.

When the LCD displays “=",

Remove the battery if the meter is not used for a long

time.

Do not store or use the meter in high temperature, high

humidity, flammable, combustible, or strong

electromagnetic environment.

. Please use soft cloth and neutral detergent to clean
the case for maintenance. Do not use grinding agent
and solvent to avoid case corrosion and damaging the
meter.

4.Product Outlook

1. Temperature and humidity sensing module
2. Meter case

3. LCD display

4. Function keys

5. Display Interface

s

@n

L2 o

o

replace the battery timely.

Lampiran 3. Datasheet Termometer dan Higrometer UNI-T UT-333

@© @ @ @

5.Display Interface

o B a 8 JopH-
8885

®> @ © @

qu MiN HOLD

(\

1 | Maximum measurement | 5 | Relative humidity
Minimum measurement | 6 | Celsius
Data hold 7 | Fahrenheit
8

Low battery Temperature value

o|alw|n

Humidity value

6. Key Functions and Setup
1.

ON/OFF:
Short press once fo start up; short press again to power
off,

L

Unit conversion key: Short press this key to select
Celsius or Fahrenheit at the time  of measuring.
MAX/MIN:

Pressing this key can select maximum, minimum or
normal value measurement; select maximum and the
meter will always show the maximum reading; select
minimum and the meter will show minimum reading.

. HOLD/BL:

HOLD: Short press this key once to hold the
measurement; short press this key again to exit data
held and continue normal measurement.

BL: Long press this key to turn on backlight; long press
this key again to turn off backlight.

52
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7.Technical Specification

1. Temperature and Humidity
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Function Range Resolution| Accuracy Description
Humidity 0~100.0%RH|0.1%RH | +5%RH Under normal temperature condition (23°C +5°C)
-10~60°C 0.1°C +1.0°C Under normal humidity condition
i 14~140°F  |[0.2°F +2.0°F {40%RH-(5HRH)
Sampling Rate 1/s Sampling rate is once per second.
Maximum displayed humidity is 100%RH; if the
Overload Indication 100%RH/OL| temperature is lower than 20°C or higher than 60°C,
“OL" will be displayed
MAX/MIN Measurement MAX/MIN Shows “MAX/MIN"
Data Hold HOLD Shows “"HOLD"
Unit CI'F Shows ““C/°F”
Backlight BL Manually turn on or off backlight
: Automatically power off after Smins without
Auto Power Off Smins operating; function can be tumned off
Low Battery 3.0~3.5V Shows low battery prompt when power is 3.0~3.5V

2. General Type

LCD: 4 digit LCD display

. Overload indication: When humidity is greater than
99.99%RH, “100.0%RH" will be displayed; when
temperature is greater than 80°C or lower than -20°C,
“OL" will be displayed.

¢. Low battery indication: Prompt “€&", The new battery

should be replaced in time.
d. Sampling rate; 1/s
e. Sensor type: High-accuracy digital temperature and
humidity module.

f. Impact strength: Can withstand the impact of landing
from 1 meter’s height.

g. Power requirement: 1.5V batteries (AAA) x3

h. Product size: 155%x50%28mm

i. Weight: 102g

3. Environment Specification

a. Indoor use

Maximum height: 2000m

Safety: EN61326-1

Pollution level: 2

Working temperature and humidity:

0°C~40°C (not greater than 90%RH)

. Storage temperature and humidity:

-20°C~60°C (not greater than 75%RH)

Electrical Specifications

Accuracy; humidity:

+5%RH (normal temperature condition)
temperature: +1.0°C(normal temperature condition)
Environment temperature: 23°C +3°C

Environment humidity: =90%RH

General Maintenance

Waming: please do not open the case of meter to avoid
affecting device accuracy or damage to the meter.
Maintenance and service of the meter should be
accomplished by professional personnel or designated
maintenance department.

o

& = oooo

@

o

mo

o

b.Clean the case by dry cloth periodically, but detergent

with abrasive or solvent composition shall not be used.

. Battery Installation and Replacement

The meter uses 3 pieces of AAA 1.5V batteries. Please

see figure below for steps of battery installation and

replacement.

b. Turn the panel down, push the battery cover open in
the direction of the arrow, lift the cover and remove the
batteries; install new batteries in accordance of polarity
indications.

c. Please use batteries of same type instead of improper
ones.

d. Close the cover tightly after installing new batteries.

oo

Manufacturer:

Uni-Trend Technology (China) Limited

No 6, Gong Ye Bei 1st Road

Songshan Lake National High-Tech Industrial
Development Zone, Dongguan City
Guangdong Province

China

Postal Code:523 808

Headquarters:

Uni-Trend Group Limited
Rm801, 9/F, Nanyang Plaza
57 Hung To Road

Kwun Tong

Kowloon, Hong Kong

Tel: (852) 2850 8168

Fax: (852) 2050 9303
Email: info@uni-trend.com
http:/hassew. uni-trend . com
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Lampiran 3. Kode Arduino
#include <PID v1.h>
#include <Fuzzy.h>
#include "DHT.h"
#include "FS.h"
#include <SPL.h>
#include <TFT eSP

#include <OneV

DHT dht(DHTPIN, D POLITEKNIK
float humid . N EG E RI
float h = 0; JAKARTA

int setHum;
String incomingd
const int mistmake

const int kipas mist = 14;

const int kipas _ex = 27;
float setpointHumidity; // save to 0 EEPROM ADD
int setController;

int Controller; //Save to 1 EEPROM DD
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& /Millis Variable
const long period_dht22 = 1000;

-
o
=
o
T
-+
8

' const long period_fuzzy = 1000;

= unsigned long currentMillis = 0;

unsigned long previousMilli
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const int Mist P

const int fan PWM_Freq = 1000;
const int fan PWM_Chan = 0;
const int fan PWM_Res = §;

//Inisialisasi Kontroler Fuzzy Mamdani
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Fuzzy *fuzzy = new Fuzzy();
int setpoint = 40;

float Error = 0;

float dError = 0;

float previousError = 0;

float output;

JAEEE FUZZY SETS------ */

//Fuzzy Input Error

Fuzzylnput *ErrorInput = new Fuzzylnput(1);
FuzzySet *NB1 = new FuzzySet(-1, -1, -0.5, -0.25);
FuzzySet *NS1 = new FuzzySet(-0.5,<0.25, -0.25, 0);
FuzzySet *Z1 = new FuzzySet(-0.25, 0, 0, 0.25);
FuzzySet *PS1 = new FuzzySet(0, 0.25, 0.25,0.5);
FuzzySet *PB1 = new FuzzySet(0.25, 0.5, 1, 1);

//Fuzzy Input dError

FuzzylInput *dErrorInput = new Fuzzylnput(2);
FuzzySet *NB2 = new FuzzySet(-1, -1, -1, -0.5);
FuzzySet *NS2 = new FuzzySet(-1, -0.5; -0.5, 0);
FuzzySet *Z2 = new FuzzySet(-0.5, 0, 0, 0.5);
FuzzySet *PS2 =new FuzzySet(0, 0.5, 0.5, 1);
FuzzySet *PB2 = new FuzzySet(0:5;.1;.1,.1);

//Fuzzy Output PWM

FuzzyOutput *PWMoutput = new FuzzyOutput(1);
FuzzySet *VS = new FuzzySet(0, 0, 25.5, 76.5);
FuzzySet *S = new FuzzySet(25.5, 76.5, 76.5, 127.5);
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= FuzzySet *M = new FuzzySet(76.5, 127.5, 127.5, 178.5);
FuzzySet *L = new FuzzySet(127.5, 178.5, 178.5, 229.5);

FuzzySet *VL = new FuzzySet(178.5, 229.5, 255, 255);

_____________ */
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tft.init();
tft.setRotation(1);

touch_calibrate();
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Controller = EEPROM.read(0);
setpointHumidity = EEPROM.read(1);
//settingScreen();

homeScreen();

//Screenl();

[F e END OF INIT TFT-s=-------- */

//FuzzyRuleConsequent

FuzzyRuleConsequent™® thenPWMoutputVS = new FuzzyRuleConsequent();
thenPWMoutputVS->addOutput(VS);

FuzzyRuleConsequent® thenPWMoutputS = new FuzzyRuleConsequent();
thenPWMoutputS->addOutput(S);

FuzzyRuleConsequent® thenP WMoutputM =new FuzzyRuleConsequent();
thenP WMoutputM->addOutput(M);

FuzzyRuleConsequent® thenP WMoutputL = new FuzzyRuleConsequent();
thenP W MoutputL->addOutput(L);

FuzzyRuleConsequent® thenPWMoutputVL = new FuzzyRuleConsequent();
thenPWMoutputVL->addOutput(VL);

//Fuzzy Rules

//Rule 1

FuzzyRuleAntecedent *ifErrorInputNB1AndddErrorInputNB2 = new

FuzzyRuleAntecedent();

ifErrorInputNB 1 AndddErrorInputNB2->j01n With AND(NB 15, NB2);

FuzzyRule *rulel = new FuzzyRule(1, ifErrorinputNB1AndddErrorlnputNB2,
thenPWMoutputVS);

fuzzy->addFuzzyRule(rulel);
//Rule 2
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FuzzyRuleAntecedent *ifErrorInputNB1AnddErrorInputNS2 = new
FuzzyRuleAntecedent();

ifErrorInputNB 1 AnddErrorlnputNS2->joinWithAND(NB 1, NS2);

FuzzyRule *rule2 = new FuzzyRule(2, ifErrorInputNB 1 AnddErrorInputNS2,
thenPWMoutputVS);

fuzzy->addFuzzyRule(rule2);
//Rule 3

FuzzyRuleAntecedent *ifErrorInputNB 1 AnddErrorInputZ2 = new
FuzzyRuleAntecedent();

ifErrorInputNB 1 AnddErrotlnputZ2->joinWithAND(NB1, Z2);

FuzzyRule *rule3 = new FuzzyRule(3, ifErrorlnputNB 1 AnddErrorinputZ2,
thenPWMoutputVS);

fuzzy->addFuzzyRule(rule3);
//Rule 4

FuzzyRuleAntecedent *ifErrorlnputNB 1 AnddErrorinputPS2 = new
FuzzyRule Antecedent();

ifErrorInputNB 1 AnddErrorInputPS2->j0in WithAND(NBT, PS2);

FuzzyRule *rule4 = new FuzzyRule(4, ifErrorInputNB1AnddErrorinputPS2,
thenP WMoutputS);

fuzzy->addFuzzyRule(rule4);
//Rule 5

FuzzyRuleAntecedent *ifErrorInputNB 1 AnddErrorinputPB2 = new
FuzzyRuleAntecedent();

ifErrorInputNB1 AnddErrorinputPB2->j0inWithAND(NB1, PB2);

FuzzyRule *ruleS =new FuzzyRule(5, ifErrorlnputNB1AnddErrorinputPB2,
thenPWMoutputM);

fuzzy->addFuzzyRule(rule5);
//Rule 6

FuzzyRuleAntecedent *ifErrorInputNS1AnddErrorlnputNB2 = new
FuzzyRuleAntecedent();

ifErrorInputNS1AnddErrorInputNB2->joinWithAND(NS1, NB2);
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FuzzyRule *rule6 = new FuzzyRule(6, ifErrorInputNS1AnddErrorlnputNB2,
thenPWMoutputVS);

fuzzy->addFuzzyRule(rule6);
//Rule 7

FuzzyRuleAntecedent *ifErrorInputNSTAnddErrorlnputNS2 = new
FuzzyRuleAntecedent();

ifErrorInputNS1AnddError lnputNS2->joinWithAND(NS 1, NS2);

FuzzyRule *rule7 =new FuzzyRule(7, ifErrorlnputNS1AnddErrorInputNS2;
thenPWMoutputVS);

fuzzy->addFuzzyRule(rule7);
//Rule8

FuzzyRule Antecedent *ifErrorlnputNS1AnddEtrorlnputZ2 = new
FuzzyRule Antecedent();

ifErrorInputNS 1 AnddErrorIlnputZ2->j0in WithAND(NST, Z2);

FuzzyRule *rule8 = new FuzzyRule(8,.ifErrorinputNS LAnddErrorinputZ2,
thenPWMoutputVS);

fuzzy->addFuzzyRule(rule8);
//Rule 9

FuzzyRuleAntecedent *ifErcorinputNS1AnddErcorlnputPS2 = new
FuzzyRuleAntecedent();

ifErrorlnputNS 1 AnddErrorlnputPS2->join With AND(NST1, PS2);

FuzzyRule *rule9 = new FuzzyRule(9, ifErrorlnputNS1AnddErrorlnputPS2,
thenPWMoutputM);

fuzzy->addFuzzyRule(rule9);
//Rule 10

FuzzyRuleAntecedent *ifErrorlnputNS1TAnddErrorinputPB2 = new
FuzzyRuleAntecedent();

ifErrorInputNS1AnddErrorInputPB2->joinWithAND(NS1, PB2);

FuzzyRule *rule10 = new FuzzyRule(10, ifErrorInputNS1AnddErrorInputPB2,

thenPWMoutputL);
fuzzy->addFuzzyRule(rule10);
//Rule 11
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FuzzyRuleAntecedent *ifErrorInputZ1 AnddErrorlnputNB2 = new
FuzzyRuleAntecedent();

ifErrorInputZ 1 AnddErrorInputNB2->joinWithAND(Z1, NB2);

FuzzyRule *rulel1 = new FuzzyRule(11, ifErrorInputZ1 AnddErrorlnputNB2,
thenPWMoutputVS);

fuzzy->addFuzzyRule(rulel1);
//Rule 12

FuzzyRuleAntecedent *ifErrorInputZ1 AnddErrorInputNS2 = new
FuzzyRuleAntecedent();

ifErrorInputZ1 AnddErrorlnputNS2->j0inWithAND(Z1, NS2);

FuzzyRule *rule12 = new FuzzyRule(12, ifErrorlnputZ1 AnddErrorIinputNS2,
thenPWMoutputS);

fuzzy->addFuzzyRule(rule12);
//Rule 13

FuzzyRuleAntecedent *ifErrorlnputZl AnddErrorlnputZ2 = new
FuzzyRule Antecedent();

ifErrortlnputZ 1 AnddErrorlnputZ2->join WithAND(Z 1, Z2);

FuzzyRule *rulel3 = new FuzzyRule(13, ifErrorInputZ1AnddErrorInputZ2,
thenP WMoutputS);

fuzzy->addFuzzyRule(rulel3);
//Rule 14

FuzzyRuleAntecedent *ifErrorInputZ1 AnddErrorlnputPS2 = new
FuzzyRuleAntecedent();

ifErrorInputZ 1 AnddErrorlnputPS2->j0inWithAND(Z1, PS2);

FuzzyRule *rule14 =new FuzzyRule(14, ifErrorInputZ1AnddErrorlnputPS2,
thenPWMoutputL);

fuzzy->addFuzzyRule(rule14);
//Rule 15

FuzzyRuleAntecedent *ifErrorInputZ1 AnddErrorlnputPB2 = new
FuzzyRuleAntecedent();

ifErrorInputZ1 AnddErrorlnputPB2->joinWithAND(Z1, PB2);

61

Politeknik Negeri Jakarta



[CEREL
MINYILINOd

VLAVIVE

eyieyer 1abap Niuyalijod uizi edue)

s
)
(]
=
Q
(=
=
T
Q
=
=
Q.
Q
=
3
(]
=
o
=
=
Q
=]
=
(1)
T
(]
=
=
=
Q
Q
=]
<
Q
=
Q
S
Q)
e 5
Q
=
)
cL
-
(1)
=
=
=
2
(1]
Q
(]
=
=
Q
=
Q
=
-
Q

N
Ooo
o )
- (]
Qo >
=) @
Q@< s
35S
= =
L
=)
3 <
c o
3 c
= =l 2l
) e
5 =
)
558
3 s
= =
=)
3388
B e 5
= o
T
s 585
2 =]
S8 s8
=
T< B
0 7
T
9 QP
Q =
o [
S =
'ﬂ_)'_ ()
P73
< °
(7] ()
® D 35
R
c 2
AN
2873
>] <
= o
= —
€9 3
= =
28 s
= T
o
g g
Q —
3 8
5 5
&}
2z °
Q
~ E
5 T
W
o =2
€ £
=2 ©n
Q
=
=
)
=
~
Q
-,
Q
c
o
=)
N
Q
=
Q
=
w
=
Q
-+
c
3
Q
w
o
Q
2

-
[)
=
o
S
-+
)]

X
m
-1
0
S
-+
Y
3,
=
-
=J
-
®
o
E.
=
2
d
Q
D
:.
=
o
-1
3
*
-+
Y

==
=)
5
=
Q9
=
(o]
3
)
=
Q
=
(=
T
7]
)
o
Q
Q
Q
=
Q
s
Q
c
(7]
o
c
-
c
=
F
Q
-
<
Q
(=
c
=
3
o=
(']
=
T
Q
3
)
=
N
(']
=
o=
c
3
3
Q
=
Q.
Q
=
3
)
=
<
)
o
(=
P
)
Q
=
17
c
3
o
)
=

FuzzyRule *rulel5 = new FuzzyRule(15, ifErrorInputZ1 AnddErrorInputPB2,
thenPWMoutputVL);

fuzzy->addFuzzyRule(rulel5);
//Rule 16

FuzzyRuleAntecedent *ifErrorInputPS1TAnddErrorlnputNB2 = new
FuzzyRuleAntecedent();

ifErrorInputPS1AnddErrerInputNB2->joinWithAND(PS1, NB2);

FuzzyRule *rule1 6= new FuzzyRule(16, ifErrorInputPS1AnddErrorInputNB2,
thenPWMoutputS);

fuzzy->addFuzzyRule(rule16);
//Ruled7

FuzzyRule Antecedent *ifErrorInputPS1TAnddErrorInputNS2 = new
FuzzyRule Antecedent();

ifErrorInputPS 1 AnddErrorInputNS2->10in WithAND(PS 1, NS2);

FuzzyRule *rulel7 = new FuzzyRule(l7, ifErrorInputPS1AnddErrorlnputNS2,
thenPWMoutputVL);

fuzzy->addFuzzyRule(rulel7);
//Rule 18

FuzzyRuleAntecedent *ifErrorinputPS1AnddErrorlnputZ2 = new
FuzzyRuleAntecedent();

ifErrorInputPS1AnddErrorInputZ2->j0in WithAND(PS1, Z2);

FuzzyRule *rule18 = new FuzzyRule(18, ifErrorInputPS I AnddErrorinputZ?2,
thenPWMoutputL);

fuzzy->addFuzzyRule(rule18);
//Rule 19

FuzzyRuleAntecedent *ifErrorlnputPSTAnddErrorinputPS2 = new
FuzzyRuleAntecedent();

ifErrorInputPS1AnddErrorInputPS2->joinWithAND(PS1, PS2);

FuzzyRule *rule19 = new FuzzyRule(19, ifErrorInputPS1AnddErrorInputPS2,
thenPWMoutputVL);

fuzzy->addFuzzyRule(rule19);
//Rule 20
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FuzzyRuleAntecedent *ifErrorInputPS1AnddErrorlnputPB2 = new
FuzzyRuleAntecedent();

ifErrorInputPS1AnddErrorlnputPB2->joinWithAND(PS1, PB2);

FuzzyRule *rule20 = new FuzzyRule(20, ifErrorInputPS1AnddErrorlnputPB2,
thenPWMoutputVL);

fuzzy->addFuzzyRule(rule20);
//Rule 21

FuzzyRuleAntecedent *ifErrorInputPB 1 AnddEcrorInputNB2 = new
FuzzyRuleAntecedent();

ifErrorInputPB1AnddErrorlnputNB2->joinWithAND(PB 1, NB2);

FuzzyRule *rule21 = new FuzzyRule(21, ifErrorlnputPB1 AnddErrorlnputNB2,
thenPWMoutputM);

fuzzy->addFuzzyRule(rule21);
//Rule 22

FuzzyRuleAntecedent *ifErrorlnputPB lAnddErrorInputNS?2 = new
FuzzyRule Antecedent();

ifErrorlnputPB 1 AnddErrorlnputNS2->j0in WithAND(PB1, NS2);

FuzzyRule *rule22 = new FuzzyRule(22, ifErrorInputPB 1 AnddErrorInputNS2,
thenPWMoutputL);

fuzzy->addFuzzyRule(rule22);
//Rule 23

FuzzyRuleAntecedent *ifErrorInputPB 1 AnddErrorlnputZ2 = new
FuzzyRuleAntecedent();

ifErrorInputPB1 AnddErrorlnputZ2->j0inWithAND(PB1, Z2);

FuzzyRule *rule23 =new FuzzyRule(23, ifErrorInputPB 1 AnddErrorInputZ2,
thenPWMoutputVL);

fuzzy->addFuzzyRule(rule23);
//Rule 24

FuzzyRuleAntecedent *ifErrorInputPB1AnddErrorlnputPS2 = new
FuzzyRuleAntecedent();

ifErrorInputPB1 AnddErrorlnputPS2->joinWithAND(PB1, PS2);
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FuzzyRule *rule24 = new FuzzyRule(24, ifErrorInputPB1AnddErrorInputPS2,
thenPWMoutputVL);

fuzzy->addFuzzyRule(rule24);
//Rule 25

FuzzyRuleAntecedent *ifErrorInputPBlAnddErrorlnputPB2 = new
FuzzyRuleAntecedent();

ifErrorInputPB1 AnddErrerlnputPB2->joinWithAND(PB1, PB2);

FuzzyRule *rule25= new FuzzyRule(25, ifErrorInputPB1 AnddErrorinputPB2,
thenPWMoutputVL);

fuzzy->addFuzzyRule(rule25);

void pwmSETUP(){
ledeSetup(Mist PWM_Chan, Mist PWM Freq,Mist.PWM_Res);
ledcAttachPin(Mist Pin,Mist PWM Chan),
ledcAttachPin(fan_In_Pin,Mist PWM Chan);
ledcSetup(fan PWM_Chan, fan PWM Freq,fan"PWM_Res);
ledcAttachPin(fan Ex Pin,fan PWM Chan);
b
/%
void pwmSETUP(){
ledcSetup(0, 1000, 8);
ledcSetup(1, 1000,.8);
ledcSetup(2, 1000, 8);
ledcAttachPin(mistmaker, 0);
ledcAttachPin(kipas mist, 1);
ledcAttachPin(kipas_ex, 2);
ledcWrite(0, 0); //mist
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ledcWrite(1, 0); //kipas_mist

ledcWrite(2, 255); //exhaust fan always at maximum speed
}
*/
void loop PID(){
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}

void loadFuzzySe
Errorlnput->addFuz
ErrorInput->addFuzzySet(NS1);
ErrorInput->addFuzzySet(Z1);
ErrorInput->addFuzzySet(PS1);
ErrorInput->addFuzzySet(PB1);
fuzzy->addFuzzyInput(Errorlnput);
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dErrorInput->addFuzzySet(NB2);
dErrorInput->addFuzzySet(NS2);
dErrorInput->addFuzzySet(Z2);

dErrorInput->addFuzzySet(PS2);
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Serial.print(h,2);

//Serial.print("\t");
Serial.print(",");
Serial.print(setHum);
Serial.print(",");
//Serial.print("\t");
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}

previousError = Error;

¥
void loop FLC(){

currentMillis = millis();

if(Serial.available()>0){

incomingdata = ;
ial.pri incomingd
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Serial.print(",");
Serial.println(dError);
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void loop(void) {
Serial.printin(EEPROM.read(0));
Serial.printin(EEPROM.read(1));

-
o
=
o
T
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8

currTime = millis();

humidity =(setpointHumidi andom(1,500)/100 );
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break;

case 1:

if (tft.getTouch(&x,&y)){

if(x>=0) && (x<=50) &&(y>= 190) && (y<=240)){
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delay(100);
currentPage = 0;
homeScreen();

}
else if(x>=20) && (x<=130) &&

setController = 1;
PID Button();
loop PID();
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else if(x>=270)&& (x<=310) &&(y>= 140) && (y<=180)){

setHum--;
if(setHum <=50) {setHum = 50;}
Min_Button();
}

else if((x>=100) && (x<=190) &&(y>=200) && (y<=235)){

Controller =0;
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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
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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
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