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#include <FuzzyRule.h>

#include <FuzzyComposition.h>

#include <Fuzzy.h>

#include <Servo.h>

#include <FuzzyRuleConsequent.h>

#include <FuzzyInput.h>

#include <FuzzyOutput.h>

#include <FuzzyRuleAntecedent.h>

#include <FuzzyIO.h>

#include <FuzzySet.h>

#define enL 11

#define enR 12

#define R1 2

#define R2 3

#define L1 4

#define L2 5

#define servoPrivod 10

#define Echo 8

#define Trig 9

#define RIGHT_MOTORS 0

#define LEFT_MOTORS 1

unsigned int impulse_time = 0;

unsigned int distance = 0;

Servo servo;

Fuzzy* fuzzy = new Fuzzy();

void setup() {


servo.attach(servoPrivod);


setupPins();


setupFuzzy();

}

void setupPins() {


pinMode (L1, OUTPUT);


pinMode (L2, OUTPUT);


pinMode (R1, OUTPUT);


pinMode (R2, OUTPUT);


pinMode (enR, OUTPUT);


pinMode (enL, OUTPUT);  


pinMode(Trig, OUTPUT);


pinMode(Echo, INPUT);

}

void setupFuzzy() {


FuzzyInput* distance = new FuzzyInput(1);


FuzzySet* closeDistance = new FuzzySet(0, 0, 0, 100);


distance->addFuzzySet(closeDistance);


FuzzySet* mediumDistance = new FuzzySet(30, 50, 50, 700);


distance->addFuzzySet(mediumDistance);


FuzzySet* longDistance = new FuzzySet(50, 100, 100, 100);


distance->addFuzzySet(longDistance);


fuzzy->addFuzzyInput(distance);


FuzzyOutput* speed = new FuzzyOutput(1);


FuzzySet* low = new FuzzySet(0, 0, 0, 0);


speed->addFuzzySet(low);


FuzzySet* middle = new FuzzySet(256, 256, 256, 256);


speed->addFuzzySet(middle);


FuzzySet* high = new FuzzySet(510, 510, 510, 510);


speed->addFuzzySet(high);


fuzzy->addFuzzyOutput(speed);


FuzzyRuleAntecedent* ifCloseDistance = new FuzzyRuleAntecedent();


ifCloseDistance->joinSingle(closeDistance);


FuzzyRuleConsequent* thenLowSpeed = new FuzzyRuleConsequent();


thenLowSpeed->addOutput(low);


FuzzyRule* rule1 = new FuzzyRule(1, ifCloseDistance, thenLowSpeed);


fuzzy->addFuzzyRule(rule1);


FuzzyRuleAntecedent* ifMediumDistance = new FuzzyRuleAntecedent();


ifMediumDistance->joinSingle(mediumDistance);


FuzzyRuleConsequent* thenMiddleSpeed = new FuzzyRuleConsequent();


thenMiddleSpeed->addOutput(middle);


FuzzyRule* rule2 = new FuzzyRule(2, ifMediumDistance, thenMiddleSpeed);


fuzzy->addFuzzyRule(rule2);


FuzzyRuleAntecedent* ifLongDistance = new FuzzyRuleAntecedent();


ifLongDistance->joinSingle(longDistance);


FuzzyRuleConsequent* thenHighSpeed = new FuzzyRuleConsequent();


thenHighSpeed->addOutput(high);


FuzzyRule* rule3 = new FuzzyRule(3, ifLongDistance, thenHighSpeed);


fuzzy->addFuzzyRule(rule3);


}

void loop() {


distance = getDistance();


fuzzy->setInput(1, distance);


fuzzy->fuzzify();


float speed = fuzzy->defuzzify(1);


if (distance < 30) {



drive('forward', 0);



drive(getDirection(), speed);


} else {



drive('forward', speed);


}


delay(250);

}

int getDistance() {


digitalWrite(Trig, HIGH);


delayMicroseconds(10);


digitalWrite(Trig, LOW);


impulse_time = pulseIn(Echo, HIGH);


return impulse_time/58;;

}

char getDirection() {


servoLeft();


if (getDistance() > 30) {



return 'left';


}


servoRight();


if (getDistance() > 30) {



return 'right';


} else {



return 'back';


}

}

void servoLeft(){


for(int i = 0; i < 60; i++) {



servo.write(i);



delay(15);


}

}

void servoRight(){


for(int i = 120; i > 0; i--) {



servo.write(i);



delay(15);


}

}

void drive(char direction, byte speed) {


switch (direction) {



case 'forward': driveForward(speed); break;



case 'left': driveLeft(); break;



case 'right': driveRight(); break;



case 'back': driveBack(); break; 


}

}

void driveForward(byte speed) {


digitalWrite(R1, HIGH);


digitalWrite(R2, LOW);


digitalWrite(L1, HIGH);


digitalWrite(L2, LOW);


analogWrite(enR, speed);


analogWrite(enL, speed);

}

void driveLeft() {


digitalWrite(R1, HIGH);


digitalWrite(R2, LOW);


analogWrite(enR, 255);


analogWrite(enL, 0);

}

void driveRight() {


digitalWrite(L1, HIGH);


digitalWrite(L2, LOW);


analogWrite(enL, 255);


analogWrite(enR, 0);

}

void driveBack() {


digitalWrite(L1, HIGH);


digitalWrite(L2, LOW);


analogWrite(enL, 255);


analogWrite(enR, 0);


delay(4000);

}
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