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Lab 6

Full-State Feedback Controller
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Code(1)

/* USER CODE BEGIN Includes */
#tinclude "stdio.h"
/* USER CODE END Includes */

/* USER CODE BEGIN PV */

float K1,K2,control;

volatile int32 t x1,x2,ref,interrupt_counter,sampling frequency,data counter;
intl6_t data[4000],data2[4000],data3[4000];

volatile uint8 t data flag=0,data_done=0;

/* USER CODE END PV */

/* USER CODE BEGIN © */

#ifdef _ GNUC

#define PUTCHAR_PROTOTYPE int _ io _putchar(int ch)

#else

#define PUTCHAR_PROTOTYPE int fputc(int ch, FILE *f)

#endif /* _ GNUC__ */

PUTCHAR_PROTOTYPE

{
HAL_UART _Transmit(&huartl, (uint8 t *)&ch, 1, OxFFFF);
return ch;

}
/* USER CODE END @ */
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Code(2)

/* USER CODE BEGIN 1 */
K1=5.0;K2=-2.0;
sampling frequency=1000;
/* USER CODE END 1

/* USER CODE BEGIN WHILE */
while (1)
{
if(data_done == 1) {
for (int i=0; i < sampling frequency*4 ;i++){
printf("%d %d %d %d\r\n",i,data[i],data2[i],data3[i]);

}
data_flag=0;
data_done=0;
HAL_GPIO TogglePin(GPIOG, GPIO PIN_14);

}
/* USER CODE END WHILE */
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Code(3)

/* USER CODE BEGIN 4 */

void HAL_GPIO EXTI_Callback(uintl6_t GPIO_Pin)

{
HAL_GPIO WritePin(GPIOG, GPIO PIN 14, GPIO PIN_SET);
data_flag=1;

}

/* USER CODE END 4 */

/* USER CODE BEGIN Callback @ */
int32 t da value,ad value,sum;
if (htim->Instance == TIM10) {
sum=0;
for (int i=0; i<20 ; i++) {
HAL _ADC_Start(&hadcl);
if (HAL_ADC PollForConversion(&hadcl, 10000) == HAL OK) {
ad _value = HAL ADC GetValue(&hadcl);
sum += ad_value;

}

}
x1l = sum/20 - 2048;
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Code(4)

sum=0;
for (int i=0; i<20 ; i++) {
HAL_ADC_Start(&hadc3);
if (HAL_ADC PollForConversion(&hadc3, 10000) == HAL_OK) {
ad_value = HAL_ADC_GetValue(&hadc3);
sum += ad_value;

}
}
X2 = sum/20 - 2048;
interrupt_counter++;
if (interrupt_counter >= sampling frequency*4) {
interrupt_counter=0;
if (data_flag==1) {
data_counter=0;
data_flag=2;
}
ref=205;
}
if (interrupt_counter >= sampling frequency*2) {
ref=0;
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Code(9)

if (data_flag==2) {

if (data_counter<sampling frequency*4) {
data[data_counter]=(intl6_t)x1;
data2[data_counter]=(intl6_t)x2;
data3[data_counter]=(intl1l6_t)control;
data_counter++;

}

else {
data_done=1;

}

}
control = K1*(float)(ref-x1)-K2*(float)x2;

if (control > 2047) control = 2047,
if (control < -2048) control = -2048;
da_value = control + 2048;

HAL_DAC_SetValue(&hdac, DAC_CHANNEL 2, DAC_ALIGN_12B R,
(uint32_t)(da_value));

}
/* USER CODE END Callback © */
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