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ABSTRAK

Nama : Imru’ulQais
ProgramStudi :Informatika
JudulTugasAkhir : Rancang Bangun Robot Wall FollowerMenggunakan

Fuzzy Logic

Merancangdanmengimplementasikankecerdasanbuatanuntuk
robot
mobiltidaklahmudah,tetapidenganperkembanganteknologi,banyakm
etode
yangdapatdigunakanuntukmendukungpenciptaankecerdasanbuatan.
Jenis
kontrolnyapunsangatberagam,tergantungdariobjekyangakandibuat.S
alah satu teknologi yang dapat digunakan untuk menggabungkan
kemampuan tersebut adalah logika fuzzy. Pada penelitian ini, desain
kontrol logika
diimplementasikanpadarobotmobilwallfollower.robotmobilwallfollow
er. Kendali logika untuk melakukan pengambilan keputusan gerakan
yang menggabungkan beberapa data masukan dengan kemampuan,
denganteknik pengambilan keputusan teknik tersebut, robot wall
follower dapat memiliki kemampuan untuk bergerak sepanjang
dindingstabil.

Penelitian ini bertujuan untuk menghasilkan rancangan logika
fuzzy yang dapat diimplementasikan pada robot wall follower mobil.
Diimplementasikan pada robot mobil wall follower sehingga pada
saatrobot mobil tersebut bergerak dapat menavigasi dinding dengan
stabil. Hasil akhir dari penelitian ini adalah sebuah desain logika
kontrol kontrol logika yang dapat diimplementasikan pada mobil
robot wall follower yang dibuat menggunakan algoritma follower
dinding dan logika fuzzy Sugeno untuk mengambil keputusan pada
kendali roda mobil robot roda mobil robot
sehinggapadasaatmobilrobotbergerakmenyusuridinding,mobilrobotd
apat
menyesuaikanjaraknyadengandinding.mobilrobotdapatmengaturjara
kke dinding agar tetapkonstan.

Kata Kunci : Robot Wall Follower, Fuzzy Logic, Mikrokontroller
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ABSTRACT

Name : Imru’ulQais
Department : Informatika
Title : Design Robot Wall Follower Using FuzzyLogic

Designingandimplementingartificialintelligenceforrobotcarsis
not easy, but with the development of technology, many methods
can be usedto support the creation of artificial intelligence. The type
of control is alsovery
diverse,dependingontheobjecttobecreated.Onetechnologythatcanbe
used
tocombinethesecapabilitiesisfuzzylogic.Inthisresearch,thelogiccontr
ol design is implemented on a wall follower robot car. Logic control
to make movement decisions that combine some input data with the
ability, with the decision-
makingtechniqueofthetechnique,thewallfollowerrobotcanhave the
ability to move along a stablewall.

This research aims to produce a fuzzy logic design that can
be
implementedonacarwallfollowerrobot.Implementedonawallfollowerc
ar
robotsothatwhenthecarrobotmovesitcannavigatethewallstably.Thefi
nal
resultofthisresearchisadesignofcontrollogicthatcanbeimplementedo
n
awallfollowerrobotcarmadeusingthewallfolloweralgorithmandSugen
o fuzzy logic to make decisions on the control of the robot car
wheels of the
robotcarwheelssothatwhentherobotcarmovesalongthewall,therobotc
ar can adjust its distance to the wall. the robot car can adjust the
distance tothe wall to remainconstant.

Keywork : Robot Wall Follower, Fuzzy Logic, Mikrokontroller
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LAMPIRAN

1. Hasil Pemrograman Fuzzy Logic pada Mikrokontroler

//float sD =0;

//float sK =0;

// DEFINISI PIN ULTRASONIC //

#include <NewPing.h>

#define TRIG_PIN1 2

#define ECHO_PIN13

#define TRIG_PIN212

#define ECHO_PIN2 13

NewPing sensor2Depan(TRIG_PIN1, ECHO_PIN1);

NewPing sensor1Kiri(TRIG_PIN2, ECHO_PIN2);

// END

// DEFINISI DRIVER MOTOR

#include <L298N.h>

const int ENA = 10; // motor A

(kiri) const int IN1 =6;

const int IN2 =

7; const int IN3

= 8; const int

IN4 =9;

const int ENB = 5; // motor B (kanan)

L298Ndriver(ENA,IN1,IN2,IN3,IN4,ENB);

int time_delay = 100;

//END
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#include <Fuzzy.h>

Fuzzy *fuzzy = new Fuzzy();

// SENSOR KIRI

FuzzySet *dekat = new FuzzySet(0,0,15,20);

FuzzySet *sedang = new FuzzySet(15,20,20,25);

FuzzySet *jauh = new FuzzySet(20,25,35,35);

// SENSOR DEPAN

FuzzySet *dekat2 = new FuzzySet (0,0,15,20);

FuzzySet *sedang2 = new FuzzySet(15,20,20,25);

FuzzySet *jauh2 = new FuzzySet(20,25,35,35);

// MOTOR KIRI

FuzzySet *berhenti = new FuzzySet(50,50,50,50);

FuzzySet *pelan = new FuzzySet(80,80,80,80);

FuzzySet *cepat = new

FuzzySet(120,120,120,120);

// MOTOR KANAN

FuzzySet *berhenti2 = new

FuzzySet(50,50,50,50); FuzzySet *pelan2 = new

FuzzySet(80,80,80,80); FuzzySet *cepat2 = new

FuzzySet(120,120,120,120); void setup() {

Serial.begin(9600);

// Fuzzy Input sensor kiri

FuzzyInput *sKiri = new

FuzzyInput(1); sKiri

->addFuzzySet(dekat);
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sKiri

->addFuzzySet(sedang);

sKiri->addFuzzySet(jauh);

fuzzy

->addFuzzyInput(sKiri);

// Fuzzy Input sensor depan

FuzzyInput *sDepan = new

FuzzyInput(2); sDepan

->addFuzzySet(dekat2);

sDepan

->addFuzzySet(sedang2);

sDepan->addFuzzySet(jauh2);

fuzzy

->addFuzzyInput(sDepan);

// Fuzzy Output motor kiri

FuzzyOutput *mKiri = new

FuzzyOutput(1); mKiri

->addFuzzySet(berhenti);

mKiri->addFuzzySet(pelan);

mKiri->addFuzzySet(cepat);

fuzzy

->addFuzzyOutput(mKiri);

// Fuzzy Output motor kanan

FuzzyOutput *mKanan = new

FuzzyOutput(2); mKanan

->addFuzzySet(berhenti2);



mKanan->addFuzzySet(pelan2);

mKanan->addFuzzySet(cepat2);

fuzzy

->addFuzzyOutput(mKanan);

//========================================\\
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// Penempatan input dan output sebagai berikut

// "sensorkiri_sensordepan"->joinWithAND(SENSOR KIRI,SENSOR DEPAN);

// Rules1

FuzzyRuleAntecedent *dekat_dekat = new

FuzzyRuleAntecedent(); dekat_dekat

->joinWithAND(dekat,dekat2);

FuzzyRuleConsequent *c_b_1 = new FuzzyRuleConsequent();

c_b_1 -> addOutput(cepat); // Motor kiri

c_b_1 -> addOutput(berhenti2); // Motor kanan

FuzzyRule *fuzzyRule1 = new

FuzzyRule(1,dekat_dekat,c_b_1); fuzzy

->addFuzzyRule(fuzzyRule1);

// Rules2

FuzzyRuleAntecedent *sedang_dekat = new

FuzzyRuleAntecedent(); sedang_dekat

->joinWithAND(sedang,dekat2); FuzzyRuleConsequent *c_b_2

= new FuzzyRuleConsequent(); c_b_2 -> addOutput(cepat); //

Motorkiri

c_b_2 -> addOutput(berhenti2); // Motor kanan

FuzzyRule *fuzzyRule2 = new

FuzzyRule(2,sedang_dekat,c_b_2); fuzzy

->addFuzzyRule(fuzzyRule2);

// Rules3

FuzzyRuleAntecedent *jauh_dekat = new

FuzzyRuleAntecedent(); jauh_dekat

->joinWithAND(jauh,dekat2);



FuzzyRuleConsequent *c_b_3 = new FuzzyRuleConsequent();

c_b_3 -> addOutput(cepat); // Motor kiri
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c_b_3 -> addOutput(berhenti2); // Motor kanan

FuzzyRule *fuzzyRule3 = new

FuzzyRule(3,jauh_dekat,c_b_3); fuzzy

->addFuzzyRule(fuzzyRule3);

// Rule 4

FuzzyRuleAntecedent *dekat_sedang = new

FuzzyRuleAntecedent(); dekat_sedang

->joinWithAND(dekat,sedang2); FuzzyRuleConsequent *c_p_1

= new FuzzyRuleConsequent(); c_p_1 -> addOutput(cepat); //

Motorkiri

c_p_1 -> addOutput(pelan2); // Motor kanan v

FuzzyRule *fuzzyRule4 = new

FuzzyRule(4,dekat_sedang,c_p_1); fuzzy

->addFuzzyRule(fuzzyRule4);

// Rule 5

FuzzyRuleAntecedent *sedang_sedang = new

FuzzyRuleAntecedent(); sedang_sedang

->joinWithAND(sedang,sedang2); FuzzyRuleConsequent *c_c_1 =

newFuzzyRuleConsequent();

c_c_1 -> addOutput(cepat); // Motor kiri

c_c_1 -> addOutput(cepat2); // Motor

kananv

FuzzyRule *fuzzyRule5 = new

FuzzyRule(5,sedang_sedang,c_c_1); fuzzy

->addFuzzyRule(fuzzyRule5);

// Rule 6



FuzzyRuleAntecedent *jauh_sedang = new

FuzzyRuleAntecedent(); jauh_sedang

->joinWithAND(jauh,sedang2);

FuzzyRuleConsequent *p_c_1 = new FuzzyRuleConsequent();

57



p_c_1 -> addOutput(pelan); // Motor kiri

p_c_1 -> addOutput(cepat2); // Motor

kanan

FuzzyRule *fuzzyRule6 = new

FuzzyRule(6,jauh_sedang,p_c_1); fuzzy

->addFuzzyRule(fuzzyRule6);

// Rule 7

FuzzyRuleAntecedent *dekat_jauh = new

FuzzyRuleAntecedent(); dekat_jauh

->joinWithAND(dekat,jauh2);

FuzzyRuleConsequent *c_p_2 = new FuzzyRuleConsequent();

c_p_2 -> addOutput(cepat); // Motor kiri

c_p_2 -> addOutput(pelan2); // Motor kanan v

FuzzyRule *fuzzyRule7 = new

FuzzyRule(7,dekat_jauh,c_p_2); fuzzy

->addFuzzyRule(fuzzyRule7);

// Rule 8

FuzzyRuleAntecedent *sedang_jauh = new

FuzzyRuleAntecedent(); sedang_jauh

->joinWithAND(sedang,jauh2);

FuzzyRuleConsequent *c_c_2 = new FuzzyRuleConsequent();

c_c_2 -> addOutput(cepat); // Motor kiri

c_c_2 -> addOutput(cepat2); // Motor kanan v

FuzzyRule *fuzzyRule8 = new

FuzzyRule(8,sedang_jauh,c_c_2); fuzzy

->addFuzzyRule(fuzzyRule8);



// Rule 9

FuzzyRuleAntecedent *jauh_jauh = new

FuzzyRuleAntecedent(); jauh_jauh->joinWithAND(jauh,jauh2);
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FuzzyRuleConsequent *p_c_2 = new

FuzzyRuleConsequent(); p_c_2 -> addOutput(pelan); //

Motor kiri

p_c_2 -> addOutput(cepat2); // Motor kanan

FuzzyRule *fuzzyRule9 = new

FuzzyRule(9,jauh_jauh,p_c_2); fuzzy

->addFuzzyRule(fuzzyRule9);

}

void loop() {

// int sensorDepan = 23;

// int sensorKiri = 18;

float sensorDepan =

sensor2Depan.ping_cm(); float sensorKiri

= sensor1Kiri.ping_cm();

floatsensorDepanBckp;

float sensorKiriBckp;

if (sensorDepan != 0)sensorDepanBckp =

sensorDepan; if (sensorKiri != 0)sensorKiriBckp =

sensorKiri;

if (sensorDepan == 0)sensorDepan =

sensorDepanBckp; if (sensorKiri == 0)sensorKiri =

sensorKiriBckp;

fuzzy->setInput(1, sensorKiri);

fuzzy->setInput(2,

sensorDepan); fuzzy->fuzzify();

bool Rule1 = fuzzy



->isFiredRule(1); bool Rule2 =

fuzzy->isFiredRule(2); bool Rule3

= fuzzy->isFiredRule(3);
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bool Rule4 = fuzzy

->isFiredRule(4); bool Rule5 =

fuzzy->isFiredRule(5); bool Rule6

= fuzzy->isFiredRule(6); bool

Rule7 = fuzzy->isFiredRule(7);

bool Rule8 = fuzzy

->isFiredRule(8); bool Rule9 =

fuzzy->isFiredRule(9);

float motorKiri = fuzzy->defuzzify(1);

float motorKanan =fuzzy

->defuzzify(2);

Serial.print("Sensor Kiri : ");

Serial.print(sensorKiri);

Serial.print(" ");

Serial.print("Sensor Depan :

");

Serial.println(sensorDepan);

Serial.print("Hasil Kiri Dekat : ");

Serial.print(dekat -> getPertinence());

Serial.print("\t Hasil Depan Dekat : ");

Serial.println(dekat2 -> getPertinence());

Serial.print("Hasil Kiri Sedang : ");

Serial.print(sedang -> getPertinence());

Serial.print("\t Hasil Depan Sedang : ");

Serial.println(sedang2 -> getPertinence());



Serial.print("Hasil Kiri Jauh : ");
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Serial.print(jauh -> getPertinence());

Serial.print("\t Hasil Depan Jauh : ");

Serial.println(jauh2 -> getPertinence());

// Serial.print("Rule1 : ");

// Serial.print(Rule1);

// Serial.print("\tRule4 : ");

// Serial.print(Rule4);

// Serial.print("\tRule7 : ");

// Serial.println(Rule7);

// Serial.print("Rule2 : ");

// Serial.print(Rule2);

// Serial.print("\tRule5 : ");

// Serial.print(Rule5);

// Serial.print("\tRule8 : ");

// Serial.println(Rule8);

// Serial.print("Rule3 : ");

// Serial.print(Rule3);

// Serial.print("\tRule6 : ");

// Serial.print(Rule6);

// Serial.print("\tRule9 : ");

// Serial.println(Rule9);

Serial.print("Motor Kiri : ");
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Serial.print(motorKiri);

Serial.print(" ");

Serial.print("Motor Kanan : ");

Serial.println(motorKanan);

Serial.println("");

drive(L298N::MOTOR_A,HIGH,LOW,motorKiri); //MAJU

drive(L298N::MOTOR_B,LOW,HIGH,motorKanan);

delay(100);

}

void drive(int motor,int state1,int state2, int

spd)

{ driver.setup_motor(motor,state1,state2);

if(motor ==1){

spd +=20;

}

driver.drive_motor(motor,spd);

}
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2. Tampak wall followerrobot
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