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close all;
clear all;

file_name = 'Dumps_3\dump5.bin';
file_name_2 = 'Dumps_3\dump9.bin';
file_name_3 = 'Dumps_3\dump13.bin';
file_name_4 = 'Dumps_3\dump17.bin';
file_name_5 = 'Dumps_3\dump20.bin';

draw_type = 1;
draw_reference = 1;
draw_limit = 400;

read_limit = 0;
data_limit = 0;
data_cutoff = 1;

if (data_limit >= read_limit || data_limit == 0)
data_limit = read_limit;

end

%[data_raw, data_wide, data_length] =
Read_File(read_limit,file_name);
%[data_raw, data_wide, data_length] =
Read_File(read_limit,file_name_2);
%[data_raw, data_wide, data_length] =
Read_File(read_limit,file_name,file_name_2);
[data_raw, data_wide, data_length] =
Read_File(read_limit,file_name,file_name_2, file_name_3,
file_name_4, file_name_5);

[data_wide, data_length] = size(data_raw);
if (read_limit == 0)

data_limit = data_length;
end
%cut_low_level = -256;
cut_low_level = -4096;

for i = 1:1:data_length
data_raw(i) = bitand(data_raw(i), cut_low_level, 'int64');

end

for i = 1:1:data_length - 1
if (data_raw(i) < 0 && data_raw(i+1) > 0)

if (data_limit + i > data_length)
data_limit = data_length - i;



end
data_raw = data_raw((i + 1):i+data_limit);
[data_wide, data_length] = size(data_raw);
break;

end
end

window_small_width = 500;
window_big_width = 3000;

period_length = 50;

a_area_start = 15;
a_area_lenght = 3;

b_area_start = 85;
b_area_lenght = 3;

data_a_window_small = [];
data_b_window_small = [];
data_r_window_small = [];

window_small_a = zeros(1, window_small_width);
window_small_b = zeros(1, window_small_width);
window_small_r = zeros(1, window_small_width);

data_a_window_big = [];
data_b_window_big = [];
data_r_window_big = [];

window_big_a = zeros(1, window_big_width);
window_big_b = zeros(1, window_big_width);
window_big_r = zeros(1, window_big_width);

deviation_mult=1;
data_dispersion_window_big = [];
data_deviation_window_big = [];
data_deviation_mult_window_big = [];

data_r_window_big_deviation_mult_plus = [];
data_r_window_big_deviation_mult_minus = [];

data_presence = [];

for i = 1:period_length:data_length - period_length
a_area =

sum(data_raw(i+a_area_start:i+a_area_start+a_area_lenght));
b_area =

sum(data_raw(i+b_area_start:i+b_area_start+b_area_lenght));

a_area = abs(a_area/a_area_lenght);
b_area = abs(b_area/b_area_lenght);



r = a_area / b_area;

window_small_a = cat(2, window_small_a(2:end), a_area);
window_small_b = cat(2, window_small_b(2:end), b_area);
window_small_r = cat(2, window_small_r(2:end), r);

window_big_a = cat(2, window_big_a(2:end), a_area);
window_big_b = cat(2, window_big_b(2:end), b_area);
window_big_r = cat(2, window_big_r(2:end), r);

dispersion_window_big_current = ((sum(window_big_r.^2)) ./
window_big_width) - ((sum(window_big_r)/ window_big_width)^2);

deviation = dispersion_window_big_current^0.5;

data_a_window_small = [data_a_window_small,
sum(window_small_a)/window_small_width];

data_b_window_small = [data_b_window_small,
sum(window_small_b)/window_small_width];

data_r_window_small = [data_r_window_small,
sum(window_small_r)/window_small_width];

data_a_window_big = [data_a_window_big,
sum(window_big_a)/window_big_width];

data_b_window_big = [data_b_window_big,
sum(window_big_b)/window_big_width];

data_r_window_big = [data_r_window_big,
sum(window_big_r)/window_big_width];

data_dispersion_window_big = [data_dispersion_window_big,
dispersion_window_big_current];

data_deviation_window_big = [data_deviation_window_big,
deviation];

data_deviation_mult_window_big =
[data_deviation_mult_window_big, deviation*deviation_mult];

data_r_window_big_deviation_mult_plus =
[data_r_window_big_deviation_mult_plus,
data_r_window_big(end)+data_deviation_mult_window_big(end)];

data_r_window_big_deviation_mult_minus =
[data_r_window_big_deviation_mult_minus, data_r_window_big(end)-
data_deviation_mult_window_big(end)];

if ((data_r_window_small(end) <
data_r_window_big_deviation_mult_minus(end)) ||
(data_r_window_small(end) >
data_r_window_big_deviation_mult_plus(end)))

data_presence = [data_presence, 1];
else

data_presence = [data_presence, 0];
end

end



if( data_cutoff==1)
data_a_window_small =

data_a_window_small(window_big_width:end);
data_b_window_small =

data_b_window_small(window_big_width:end);
data_r_window_small =

data_r_window_small(window_big_width:end);

data_a_window_big = data_a_window_big(window_big_width:end);
data_b_window_big = data_b_window_big(window_big_width:end);
data_r_window_big = data_r_window_big(window_big_width:end);

data_dispersion_window_big =
data_dispersion_window_big(window_big_width:end);

data_deviation_window_big =
data_deviation_window_big(window_big_width:end);

data_deviation_mult_window_big =
data_deviation_mult_window_big(window_big_width:end);

data_r_window_big_deviation_mult_plus =
data_r_window_big_deviation_mult_plus(window_big_width:end);

data_r_window_big_deviation_mult_minus =
data_r_window_big_deviation_mult_minus(window_big_width:end);

data_presence = data_presence(window_big_width:end);
end

if (draw_type ~= 0)
end
if (draw_type == 1)

Create_Figure_Window('Raw');
plot(data_raw,'-b');
Create_Figure_Window('A&B of small and big windows');
plot(data_a_window_small,'-b');
plot(data_b_window_small,'-r');
plot(data_a_window_big,'--b');
plot(data_b_window_big,'--r');
Create_Figure_Window('R of small and big windows');
plot(data_r_window_small,'-b');
plot(data_r_window_big,'--b');
Create_Figure_Window('Dispersion of big windows');
plot(data_dispersion_window_big,'-b');
Create_Figure_Window('Deviation and mult deviation of big

windows');
plot(data_deviation_window_big,'-b');
plot(data_deviation_mult_window_big,'-r');
Create_Figure_Window('R of small and big windows with mult

deviation');
plot(data_r_window_big,'-b');
plot(data_r_window_big_deviation_mult_plus,'-r');
plot(data_r_window_big_deviation_mult_minus,'-g');
plot(data_r_window_small,'--b');
Create_Figure_Window('Presence');



plot(data_presence,'-b');
end
if (draw_type == 2)

Create_Figure_Window('Dispersion of big windows');
plot(data_dispersion_window_big,'-b');
Create_Figure_Window('Deviation and mult deviation of big

windows');
plot(data_deviation_window_big,'-b');
plot(data_deviation_mult_window_big,'-r');
Create_Figure_Window('R of small and big windows with mult

deviation');
plot(data_r_window_big,'-b');
plot(data_r_window_big_deviation_mult_plus,'-r');
plot(data_r_window_big_deviation_mult_minus,'-g');
plot(data_r_window_small,'--b');
Create_Figure_Window('Presence');
plot(data_presence,'-b');

end
if (draw_type == 3)

Create_Figure_Window('Raw');
plot(data_raw,'-b');
Create_Figure_Window('A&B of small and big windows');
plot(data_a_window_small,'-b');
plot(data_b_window_small,'-r');
plot(data_a_window_big,'--b');
plot(data_b_window_big,'--r');

end
if (draw_type == 4)

Create_Figure_Window('Raw');
plot(data_raw(4000000:4000100),'-b');
plot(data_raw(4200000:4200100),'-r');

end
if (draw_type ~= 0)

hold off
end



Файл main.c
#include "main.h"
#include "stm32f4xx_hal.h"
#include "GR_main_things.h"
#include "GR_timers.h"

LTDC_HandleTypeDef hltdc;

void SystemClock_Config(void);
static void MX_GPIO_Init(void);

void TIM7_IRQHandler (void)
{

TIM7->SR = 0;
Driver_Set_Cycle();

}

int main(void)
{

HAL_Init();
SystemClock_Config();

Sys_Delay(2);
MX_GPIO_Init();

Driver_Pins_Init();

TIM7_Init(); //Driver control
TIM7_UIE(2);
TIM7_ENABLE();

while (1)
{



}
}

void SystemClock_Config(void)
{

RCC_OscInitTypeDef RCC_OscInitStruct;
RCC_ClkInitTypeDef RCC_ClkInitStruct;
RCC_PeriphCLKInitTypeDef PeriphClkInitStruct;

//Configure the main internal regulator output voltage

__HAL_RCC_PWR_CLK_ENABLE();

__HAL_PWR_VOLTAGESCALING_CONFIG(PWR_REGULATOR_VOLTAGE_SCALE1);

/**Initializes the CPU, AHB and APB busses clocks
*/

RCC_OscInitStruct.OscillatorType = RCC_OSCILLATORTYPE_HSE;
RCC_OscInitStruct.HSEState = RCC_HSE_ON;
RCC_OscInitStruct.PLL.PLLState = RCC_PLL_ON;
RCC_OscInitStruct.PLL.PLLSource = RCC_PLLSOURCE_HSE;
RCC_OscInitStruct.PLL.PLLM = 4;
RCC_OscInitStruct.PLL.PLLN = 180;
RCC_OscInitStruct.PLL.PLLP = RCC_PLLP_DIV2;
RCC_OscInitStruct.PLL.PLLQ = 7;
if (HAL_RCC_OscConfig(&RCC_OscInitStruct) != HAL_OK)
{
_Error_Handler(__FILE__, __LINE__);

}

/**Activate the Over-Drive mode
*/

if (HAL_PWREx_EnableOverDrive() != HAL_OK)
{
_Error_Handler(__FILE__, __LINE__);

}



/**Initializes the CPU, AHB and APB busses clocks
*/

RCC_ClkInitStruct.ClockType = RCC_CLOCKTYPE_HCLK|RCC_CLOCKTYPE_SYSCLK
|RCC_CLOCKTYPE_PCLK1|RCC_CLOCKTYPE_PCLK2;

RCC_ClkInitStruct.SYSCLKSource = RCC_SYSCLKSOURCE_PLLCLK;
RCC_ClkInitStruct.AHBCLKDivider = RCC_SYSCLK_DIV1;
RCC_ClkInitStruct.APB1CLKDivider = RCC_HCLK_DIV4;
RCC_ClkInitStruct.APB2CLKDivider = RCC_HCLK_DIV2;

if (HAL_RCC_ClockConfig(&RCC_ClkInitStruct, FLASH_LATENCY_5) != HAL_OK)
{
_Error_Handler(__FILE__, __LINE__);

}

PeriphClkInitStruct.PeriphClockSelection = RCC_PERIPHCLK_LTDC;
PeriphClkInitStruct.PLLSAI.PLLSAIN = 100;
PeriphClkInitStruct.PLLSAI.PLLSAIR = 4;
PeriphClkInitStruct.PLLSAIDivR = RCC_PLLSAIDIVR_4;
if (HAL_RCCEx_PeriphCLKConfig(&PeriphClkInitStruct) != HAL_OK)
{
_Error_Handler(__FILE__, __LINE__);

}

/**Configure the Systick interrupt time
*/

HAL_SYSTICK_Config(HAL_RCC_GetHCLKFreq()/1000);

/**Configure the Systick
*/

HAL_SYSTICK_CLKSourceConfig(SYSTICK_CLKSOURCE_HCLK);

/* SysTick_IRQn interrupt configuration */
HAL_NVIC_SetPriority(SysTick_IRQn, 0, 0);

}

static void MX_GPIO_Init(void)
{



GPIO_InitTypeDef GPIO_InitStruct;

/* GPIO Ports Clock Enable */
__HAL_RCC_GPIOC_CLK_ENABLE();
__HAL_RCC_GPIOF_CLK_ENABLE();
__HAL_RCC_GPIOH_CLK_ENABLE();
__HAL_RCC_GPIOA_CLK_ENABLE();
__HAL_RCC_GPIOB_CLK_ENABLE();
__HAL_RCC_GPIOG_CLK_ENABLE();
__HAL_RCC_GPIOE_CLK_ENABLE();
__HAL_RCC_GPIOD_CLK_ENABLE();

/*Configure GPIO pin Output Level */
HAL_GPIO_WritePin(ACP_RST_GPIO_Port, ACP_RST_Pin, GPIO_PIN_RESET);

/*Configure GPIO pin Output Level */
HAL_GPIO_WritePin(GPIOD, RDX_Pin|WRX_DCX_Pin, GPIO_PIN_RESET);

/*Configure GPIO pin Output Level */
HAL_GPIO_WritePin(GPIOG, LD3_Pin|LD4_Pin, GPIO_PIN_RESET);

/*Configure GPIO pin : BOOT1_Pin */
GPIO_InitStruct.Pin = BOOT1_Pin;
GPIO_InitStruct.Mode = GPIO_MODE_INPUT;
GPIO_InitStruct.Pull = GPIO_NOPULL;
HAL_GPIO_Init(BOOT1_GPIO_Port, &GPIO_InitStruct);

}

void _Error_Handler(char *file, int line)
{
/* USER CODE BEGIN Error_Handler_Debug */
/* User can add his own implementation to report the HAL error return state */
while(1)
{
}
/* USER CODE END Error_Handler_Debug */

}



void assert_failed(uint8_t* file, uint32_t line)
{
/* USER CODE BEGIN 6 */
/* User can add his own implementation to report the file name and line number,

tex: printf("Wrong parameters value: file %s on line %d\r\n", file, line)
*/
/* USER CODE END 6 */

}

Файл GR_main_things.h
#include "main.h"
#include "stm32f4xx_hal.h"

#ifndef __GR_timers_H__
#define __GR_timers_H__

#define TIM7_ENABLE() SET_BIT(TIM7->CR1, TIM_CR1_CEN);
#define TIM7_DISABLE() CLEAR_BIT(TIM7->CR1, TIM_CR1_CEN);

void TIM7_UIE(uint8_t priority);
void TIM7_Init(void);

#endif

Файл GR_main_things.c
#include "main.h"
#include "stm32f4xx_hal.h"
#include "GR_timers.h"

void TIM7_UIE(uint8_t priority)
{

if(priority > 15)
{

priority = 15;
}
SET_BIT(TIM7->DIER, TIM_DIER_UIE);
NVIC_SetPriority(TIM7_IRQn, priority);
NVIC_EnableIRQ(TIM7_IRQn);



}

void TIM7_Init()
{

__HAL_RCC_TIM7_CLK_ENABLE();
TIM7_DISABLE();
TIM7->CR1 = 0;
TIM7->DIER = 0;
TIM7->ARR = 9*1; //1ms on 90Mh
TIM7->PSC = (10000-1); //Prescaller value to integer divide 6,25 Mh

}

Файл GR_timers.h
#include "main.h"
#include "stm32f4xx_hal.h"

#ifndef __GR_main_things_H__
#define __GR_main_things_H__

#define CHARACTER_CR 0x0D

#define SYSTICK_EBABLE() SET_BIT(SysTick->CTRL,
SysTick_CTRL_ENABLE_Pos);
#define SYSTICK_DISABLE() CLEAR_BIT(SysTick->CTRL,
SysTick_CTRL_ENABLE_Pos);

#define DRIVER_STATE_RESET 99
#define DRIVER_STATE_0 0
#define DRIVER_STATE_1 1

void Sys_Delay(uint32_t delay);

void Driver_Pins_Init(void);
void Driver_Set_Reset(void);
void Driver_Set_Cycle(void);

#endif



Файл GR_timers.c
#include "main.h"
#include "stm32f4xx_hal.h"
#include "GR_main_things.h"

volatile uint32_t sys_tick_counter = 0;
volatile uint32_t driver_state = DRIVER_STATE_RESET;

void SysTick_Handler(void)
{
HAL_IncTick();
HAL_SYSTICK_IRQHandler();

if(sys_tick_counter != 0x00)
{

sys_tick_counter--;
}else
{

//SYSTICK_DISABLE();
}

}

void Sys_Delay(uint32_t delay)
{

sys_tick_counter = delay;
//SYSTICK_EBABLE()
while(sys_tick_counter != 0)
{

__nop();
}

}

void Driver_Set_Reset(void)
{

GPIOG->BSRR |= (GPIO_BSRR_BR2 | GPIO_BSRR_BR3);
driver_state = DRIVER_STATE_RESET;

}

void Driver_Set_0(void)



{
GPIOG->BSRR |= (GPIO_BSRR_BR3);
GPIOG->BSRR |= (GPIO_BSRR_BS2);
driver_state = DRIVER_STATE_0;

}

void Driver_Set_1(void)
{

GPIOG->BSRR |= (GPIO_BSRR_BR2);
GPIOG->BSRR |= (GPIO_BSRR_BS3);
driver_state = DRIVER_STATE_1;

}

void Driver_Set_Cycle(void)
{

if(driver_state == DRIVER_STATE_RESET || driver_state == DRIVER_STATE_0 )
{

Driver_Set_1();
return;

}
Driver_Set_0();

}

void Driver_Pins_Init(void)
{

//Dirvers's pins are PG2 for red and PG3 for green
__HAL_RCC_GPIOG_CLK_ENABLE();
GPIOG->MODER &= (~(GPIO_MODER_MODE2_Msk | GPIO_MODER_MODE3_Msk));
GPIOG->MODER |= (GPIO_MODER_MODE2_0 | GPIO_MODER_MODE3_0);
GPIOG->OTYPER &= (~(GPIO_OTYPER_OT2_Msk | GPIO_OTYPER_OT3_Msk));
GPIOG->PUPDR &= (~(GPIO_PUPDR_PUPD2_Msk | GPIO_PUPDR_PUPD3_Msk));
GPIOG->PUPDR |= ((GPIO_PULLDOWN << GPIO_PUPDR_PUPD2_Pos) | (GPIO_PULLDOWN

<< GPIO_PUPDR_PUPD3_Pos));
GPIOG->BSRR |= (GPIO_BSRR_BR2 | GPIO_BSRR_BR3);

}
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