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/*
 * GccApplication1.c
 *
 * Created: 2019-04-09 11:27:55
 * Author : vi6708la-s
 */ 

#include "glob_header.h"
#include "timer0.h"
#include <stdio.h>
#include <stdlib.h>

#define  ADC_START() ADCSRA |= (1 << ADSC);

#define BAUD 9600
#define BAUDRATE 51
#define MOTORAFORWARD 1
#define MOTORABACKWARDS 0
#define MOTORBFORWARD 3
#define MOTORBBACKWARDS 2
#define MOTORAENABLE 4
#define MOTORBENABLE 5

volatile int16_t calibration_values[5];

volatile int16_t sensor_values[5];

volatile uint8_t rx_header;
volatile uint8_t rx_high;
volatile uint8_t rx_low;

volatile uint8_t rx_data;
volatile uint8_t header;
volatile uint16_t left_data;
volatile uint16_t right_data;

volatile uint16_t pulse_a;

volatile uint8_t packets_to_recieve;

volatile uint8_t timer_cnt;
volatile uint8_t request_data;
volatile uint8_t receive_complete;

volatile uint8_t rx_data_1;
volatile uint8_t rx_data_2;
volatile uint8_t rx_data_3;
volatile uint8_t rx_data_4;
volatile uint8_t rx_data_5;
volatile uint8_t rx_data_6;

volatile uint8_t current_sensor;

volatile uint16_t current_adc;
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volatile double current_offset = 0;

volatile uint8_t initalization;

volatile uint8_t calibrated = 0;

volatile uint8_t initial_calibration_read = 0;

volatile uint8_t mode = 1; // 1 för linjeföljare, 0 för radiostyrd

uint8_t right_h;
uint8_t right_l;
uint8_t left_h;
uint8_t left_l;
uint8_t trailer;
uint16_t right;
uint16_t left;

//Motor A (Right)
void initMotorA(){
 DDRD |= (1<<MOTORAENABLE);
 
 DDRB |= (1<<MOTORABACKWARDS);
 DDRB |= (1<<MOTORAFORWARD);
 
}
 
void forwardMotorA(){
 PORTB |=(1<<MOTORAFORWARD);
 PORTB &=~(1<<MOTORABACKWARDS);
}

void reverseMotorA(){
 PORTB |=(1<<MOTORABACKWARDS);
 PORTB &=~(1<<MOTORAFORWARD);
}

void breakMotorA(){

}

//Motor B (Left)
void initMotorB(){
 DDRD |= (1<<MOTORBENABLE);

 DDRB |= (1<<MOTORBBACKWARDS);
 DDRB |= (1<<MOTORBFORWARD);
 
}

void forwardMotorB(){
 PORTB &=~(1<<MOTORBBACKWARDS);
 PORTB |= (1<<MOTORBFORWARD);
 
}
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void reverseMotorB(){
 PORTB &=~(1<<MOTORBFORWARD);
 PORTB |= (1<<MOTORBBACKWARDS);

 
}

void breakMotorB(){
 PORTB &=~(1<<MOTORBFORWARD);
}

void spinClockwise(){
 forwardMotorA();
 reverseMotorB();
}

void spinCounterClockwise(){
 reverseMotorA();
 forwardMotorB();
}

void stop(){
 breakMotorA();
 breakMotorB();
}

void PWM_init()
{
 /*set fast PWM mode with non-inverted output*/
 TCCR1A |= (1<<WGM11) | (1<<COM1A1) | (1<<COM1B1);
 TCCR1B |= (1<<WGM13) | (1<<WGM12) | (1<<CS10);
 //TIMSK |= (1<<OCIE1A);
 
}

void ADC_init(){
 ADMUX |= (1 << REFS0);
 ADCSRA |= (1 << ADEN) | (1 << ADIE) | (1 << ADPS0) | (1 << ADPS1) | (1 << 

ADPS2);
}

void timeout_timer_init(){
  TCCR0 |=  (1<<CS02) | (1<<CS00);
  TCNT0 = 0;
}

void set_PWM_period(uint16_t period){
 ICR1 = period;
}

void set_PWM_pulse(uint16_t pulseA, uint16_t pulseB){
 
 right_data = pulseA;
 left_data = pulseB;
  
 if (right_data > 1023) right_data = 511;
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 if (left_data > 1023) left_data = 511;
 uint16_t reverse_flip_mask = 0x1ff;
 
 if(left_data < 500){
  reverseMotorA();
  left_data ^= reverse_flip_mask;
  left_data = (int) left_data/8;
  left_data = left_data + 447;
  OCR1A = left_data;
  } else if(left_data >= 520) {
  forwardMotorA();
  left_data &= ~(1 << 9);
  left_data = (int) left_data/8;
  left_data = left_data + 447;
  OCR1A = left_data;
  } else if (left_data > 500 && left_data < 520) {
  OCR1A = 0;
 }
 
 if(right_data >= 520){
  forwardMotorB();
  right_data &= ~(1 << 9);
  right_data = (int) right_data / 8;
  right_data = right_data + 447;
  OCR1B = right_data;
  
  } else if(right_data < 500){
  reverseMotorB();
  right_data ^= reverse_flip_mask;
  right_data = (int) right_data / 8;
  right_data = right_data + 447;
  OCR1B = right_data;
  } else if (right_data > 500 && right_data < 520){
  OCR1B = 0;
  }
 
 
}

void USART_Init(void){
 //USAR T Baud Rate Register (UBRR)
 // USART set to Asynchronous Normal Mode
 UBRRH = (BAUDRATE>>8);// shift the register right by 8 bits
 UBRRL = BAUDRATE;// set baud rate
 UCSRB|= (1<<TXEN)|(1<<RXEN)|(1<<RXCIE);// enable receiver and transmitter
 UCSRC|= (1<<URSEL)|(1<<UCSZ0)|(1<<UCSZ1);
}

void USART_Transmit(volatile uint8_t tx){
 
 while(!(UCSRA&(1<<UDRE)));
 UDR=tx;

}
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uint8_t USART_Receive() {
 
 /* Wait for data to be received */
 while ( !(UCSRA & (1<<RXC)));
 /* Get and return received data from buffer */
 return UDR;
 
}

void Calculate_Offset(){
 cli();
 uint8_t k = 1;
 uint8_t max = sensor_values[k];
 uint8_t current_compare;

 for (uint8_t i = 1; i < 4; i++)
 { 
  
  if (sensor_values[i] > max)
  {
   max = sensor_values[i];
   k = i;
  }
 }
 
 if(calibrated == 1){
 
  if (k == 1){
   current_offset = -1;
  } else if (k == 2){
   current_offset = 0;
  } else if (k == 3){
   current_offset = 1;
  }
 }
 
 sei();
}

void Line_Following_PWM(){
 if(current_offset > 0.2){
   OCR1B = 480 + 30 * current_offset;
   OCR1A = 470;
 } else if (current_offset < -0.2){
   OCR1A = 480 - 30 * current_offset;
   OCR1B = 470;
 } else {
  OCR1A = 490;
  OCR1B = 490;
 }
}
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int main(void) {
 /* Replace with your application code */
 initMotorA();
 initMotorB();
 
 
 set_PWM_period(511);
 calibrated = 0;
 current_sensor = 0;
 mode = 1;

 PWM_init();
 USART_Init();
 ADC_init();
 ADC_START();
 
 packets_to_recieve = 2;

 sei();
 //request_packets(1);
 right_data = 511;
 left_data = 511;
 
 DDRC |= (1 << PC5) | (1 << PC4);
 PORTC |= (1 << PC5) | (1 << PC4);

 while (1) {
  
  
  
  
  
   if ((rx_data_6 == 0xFE && rx_data_1 == 0xFF)) {
   
   right = (rx_data_3 << 8) | (rx_data_2);
   left  = (rx_data_5 << 8) | (rx_data_4);
   set_PWM_pulse(right, left);
   }
    
  sei();
 }
  
 
}

ISR(USART_RXC_vect){
 
 rx_data_6 = rx_data_5;
 rx_data_5 = rx_data_4;
 rx_data_4 = rx_data_3;
 rx_data_3 = rx_data_2;
 rx_data_2 = rx_data_1;
 rx_data_1 = UDR;
 
 if ((rx_data_6 == 0xFE && rx_data_1 == 0xFF)) {
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  cli();
 } 
 
}

ISR(ADC_vect){
 
 current_adc = ADC;
 if(initalization == 1){
 if(calibrated == 1){
  sensor_values[current_sensor] = calibration_values[current_sensor] - 

current_adc;
 } else if (calibrated == 0){
  calibration_values[current_sensor] = current_adc;
 }
 
 if(current_sensor == 4){
  current_sensor = 0;
  calibrated = 1;
 } else {
  current_sensor++;
 }
 
 } else {
  current_adc = ADC;
  initalization = 1;
  
 }
 ADMUX = (ADMUX & 0xF8)|current_sensor;
 ADC_START();
}
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/*
 * glob_header.h
 *
 * Created: 2019-05-13 14:40:04
 *  Author: vi6708la-s
 */ 

#ifndef GLOB_HEADER_H_
#define GLOB_HEADER_H_

#define F_CPU 8000000UL
#include <avr/io.h>
#include <avr/interrupt.h>
#include <util/delay.h>

#define TRUE 1
#define FALSE 0

#endif /* GLOB_HEADER_H_ */
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/*
 * timer0.c
 *
 * Created: 2019-05-13 14:38:35
 *  Author: vi6708la-s
 */ 

#include "timer0.h"

void timer0_ovf_init() {
 
 TCCR0 |= (1 << CS01) | (1 << CS00);
 TIMSK |= (1 << TOIE0);
 TCNT0  = 0;
 
}

void timer0_disable() {
 
 TCCR0 &= ~((1 << CS01) | (1 << CS00));
 
}

void timer0_enable() {
 
 TCCR0 |= (1 << CS01) | (1 << CS00);
 
}
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/*
 * timer0.h
 *
 * Created: 2019-05-13 14:38:21
 *  Author: vi6708la-s
 */ 

#ifndef TIMER0_H_
#define TIMER0_H_

#include "glob_header.h"
void timer0_ovf_init();
void timer0_disable();
void timer0_enable();

#endif /* TIMER0_H_ */
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