//ARDUINO SET UP
#include "BluetoothSerial.h"
#include <ESP32Servo.h>
#include <Wire.h>


//BLUETOOTH SET UP
#if !defined(CONFIG_BT_ENABLED) || !defined(CONFIG_BLUEDROID_ENABLED)
#error Bluetooth is not enabled! Please run `make menuconfig` to and enable it//防止錯誤的檢查指令
#endif
BluetoothSerial SerialBT;
//MOTOR DRIVE L293D SET UP
const int motorF = 5;  //MOTOR FORWARD
const int motorB = 18;  //MOTOR BACKWARD
//int enable_motor = 14;  //MOTER DRIVE SIGNL


//SERVO MOTOR SG90 SET UP
#define PIN_Servo 13  //SG90 DATA PIN
Servo myServo;


//ULTRASOUND HC-SR05 SET UP
#define trig_F_Right 22  //TRIGGER PIN OF THE RIGHT FRONT AIMING SENSOR
#define echo_F_Right 23  //ECHO PIN OF THE RIGHT FRONT ULTRASONIC SENSOR
#define trig_Back 27      //TRIGGER PIN OF THE BACK AIMING SENSOR
#define echo_Back 26     //ECHO PIN OF THE BACK ULTRASONIC SENSOR


//VARIABLES REQUIRED FOR ULTRASONIC RANGING
#define SOUND_SPEED 0.034
#define CM_TO_INCH 0.393701
long R_duration_us, B_duration_us;
float R_distanceCm, B_distanceCm;
float R_distanceInch, B_distanceInch;
bool autoparking = false;
bool backspace = false;

//ESP32-WROOM-32 SET UP
void setup() {
 Serial.begin(115200);               //BAO RATE
 SerialBT.begin("autoparking_car_3");  //DEVICE NAME
 SerialBT.println("Connected...");   //CHECK BLUETOOTH CONNECT


 pinMode(motorF, OUTPUT);
 pinMode(motorB, OUTPUT);
 //  pinMode(enable_motor, OUTPUT);

 myServo.attach(PIN_Servo);

 pinMode(trig_F_Right, OUTPUT);
 pinMode(echo_F_Right, INPUT);
 pinMode(trig_Back, OUTPUT);
 pinMode(echo_Back, INPUT);
}

//BLUETOOTHDATA SET UP
void readBluetoothData() {
 if (SerialBT.available()) {
   char c = SerialBT.read();
   SerialBT.println(c);
   switch (c) {
     case '8':
       Forward();
       break;
     case '2':
       Back();
       break;
     case '4':
       Left();
       break;
     case '6':
       Right();
       break;
     case '0':
       Autoparking();
       break;

     case '9':
       Stop();
       break;
   }
 }
}





//CAR FORWARD PROGRAM
void Forward(void) {
 Serial.println("Forward");
 myServo.write(90);
 delay(100);
 //analogWrite(enable_motor,255);
 digitalWrite(motorF, HIGH);
 digitalWrite(motorB, LOW);
}
//CAR BACK PROGRAM
void Back(void) {
 Serial.println("Backward");
 //analogWrite(enable_motor,255);
 digitalWrite(motorF, LOW);
 digitalWrite(motorB, HIGH);
}
//CAR STOP PROGRAM
void Stop(void) {
 Serial.println("Stop");
 myServo.write(90);
 //analogWrite(enable_motor,0);
 digitalWrite(motorF, LOW);
 digitalWrite(motorB, LOW);
}
//CAR LEFT PROGRAM
void Left(void) {
 Serial.println("Left");
 myServo.write(40);
 delay(10);
}
//CAR RIGHT PROGRAM
void Right(void) {
 Serial.println("Right");
 myServo.write(140);
 delay(10);
}


//CAR SELFPARKING PROGRAM
void Autoparking(void) {
 autoparking = true;
 while (autoparking == true) {
   Forward();
   digitalWrite(trig_F_Right, LOW);
   delayMicroseconds(2);
   digitalWrite(trig_F_Right, HIGH);
   delayMicroseconds(10);
   digitalWrite(trig_F_Right, LOW);

   // Reads the echoPin, returns the sound wave travel time in microseconds
   R_duration_us = pulseIn(echo_F_Right, HIGH);
   // Calculate the distance
   R_distanceCm = R_duration_us * SOUND_SPEED / 2;
   // Convert to inches
   R_distanceInch = R_distanceCm * CM_TO_INCH;

   Serial.print("右前 (cm): ");
   Serial.println(R_distanceCm);
   delayMicroseconds(10);

   if (R_distanceCm <= 3.5 ) {
     Stop();
     delay(10);
     Forward();
     delay(500);
     Stop();

     Forward();
     delay(300);
     Stop();
     delay(100);

     myServo.write(140);
     delay(100);
     Back();
     delay(2600);
     Stop();
     delay(100);

     myServo.write(40);
     delay(1900);
     backspace = true;

     while (backspace == true) {
       R_distanceCm = 3.5 ;
       digitalWrite(trig_F_Right, LOW);
       Back();
       digitalWrite(trig_Back, LOW);
       delayMicroseconds(2);
       digitalWrite(trig_Back, HIGH);
       delayMicroseconds(10);
       digitalWrite(trig_Back, LOW);

       // Reads the echoPin, returns the sound wave travel time in microseconds
       B_duration_us = pulseIn(echo_Back, HIGH);
       // Calculate the distance
       B_distanceCm = B_duration_us * SOUND_SPEED / 2;
       // Convert to inches
       B_distanceInch = B_distanceCm * CM_TO_INCH;

       Serial.print("後方 (cm): ");
       Serial.println(B_distanceCm);
       delayMicroseconds(10);

       if (B_distanceCm <= 1) {
         Stop();
         delay(1000);
         backspace = false;
         autoparking = false;
         break;
       }
     }
   }
 }
}
//ESP32-WROOM-32 SET UP
void loop() {
 readBluetoothData();
 delay(10);
}

