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x() = x,()dz

. (4.224)
2 2
%) = [ [~oix () -2¢0,%(7)+ofu() |dr
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X, (t) = %, (t - At) + At- X, ()

(4.225)

X, (1) = X, (t = At) + At-[ —@?x, (1) - 26w, %, (t) + @u(t) |
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X, (t) = x (t—At) + At - X, (t — At)

X, (t) = X, (t— At) + At- [—a’fxi(t At = 280, %, (t - At) + w2u(t - At)] (4.226)
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IE 41

/* USER CODE BEGIN PV */
float u,uold,wn,zeta,delt,x1,xlold,x2,x20ld;
/* USER CODE END PV */

IE 4.2

/* USER CODE BEGIN 1 */
wn = 2%¥3.14*20;zeta = 0.2;
delt = 90.001;

/* USER CODE END 1 */




IE 4.3

/* USER CODE BEGIN 2 */
HAL_TIM Base_Start_IT(&htimle);
HAL_DAC_Start(&hdac, DAC_CHANNEL_2);
/* USER CODE END 2 */

IdE 4.4

/* USER CODE BEGIN Callback o */

int da_value,ad_value;

if (htim->Instance == TIM10@) {
HAL_ADC_Start(&hadcl);
if (HAL_ADC_PollForConversion(&hadcl, 10000) == HAL_OK)
{

ad_value = HAL_ADC_GetValue(&hadcl);

}
u = ad_value - 2048.0;
x1 = xlold + delt*x2o0ld;
x2 = x2o0ld + delt*(-wn*wn*xlold - 2.0*zeta*wn*x2o0ld + wn*wn*uold);
xlold = x1;
x20ld =
uold =
da_value = x1 + 2048.9;
HAL_DAC_SetValue(&hdac, DAC_CHANNEL 2, DAC_ALIGN 12B R, (uint32_t)(da_value));

}
/* USER CODE END Callback @ */
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/* USER CODE BEGIN PV */

float y,Kp,ref,control;

int interrupt_counter, sampling_frequency;
/* USER CODE END PV */

IE 46

/* USER CODE BEGIN 1 */
Kp=5.0;
sampling_frequency=1000;

/* USER CODE END 1 */




= 47

/* USER CODE BEGIN 2 */
HAL_TIM_Base_Start_IT(&htim10);
HAL_DAC_Start(&hdac, DAC_CHANNEL_2);

/* USER CODE END 2 */

IdE 48

/* USER CODE BEGIN Callback 0 */
int da_value,ad_value;
if (htim->Instance == TIM10) {

HAL_ADC_Start(&hadc1);

if (HAL_ADC_PollForConversion(&hadc1, 10000) == HAL_OK) {
ad_value = HAL_ADC_GetValue(&hadc1);

}

y = ad_value - 2048.0;

interrupt_counter++;

if (interrupt_counter >= sampling_frequency*4) {
interrupt_counter=0;
ref=205;

}

if (interrupt_counter >= sampling_frequency*2) {
ref=0;

}

control = Kp*(ref - y);

if (control > 2047) control = 2047;

if (control < -2048) control = -2048;

da_value = control + 2048.0;

HAL_DAC_SetValue(&hdac, DAC_CHANNEL_2, DAC_ALIGN_12B_R, (uint32_t)(da_value));

}
/* USER CODE END Callback 0 */
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Jul 20, 2020, 10:48

HEm AlAHO MY #4E Chgat 2

10K,
Y(s) _ s(01s+y) _ 10K, _ 100K, 4.229)
R(s) 10K, 0.1s* +s+10K_  s*+10s+100K '
1+——P P P
s(0.1s+1)

100K, o
= L (4.230)
s?+10s+100K,  s*+2{w,5+ ]
10 10 1
@, = 100K , { =——= = (4.231)
* "2, 2 100K, 2,/K,

A (466)at A 468)2 O8SHH XnF AT t o QHz M & AUE = U2, 0] U=S

RQAZATI HOAM FHFSHA Hlws| 2Lt
S5 ASEN 4.2

ofgfel Mo o5 grof CHoHAM <{of I|== X|of

o 2w M & QURAIT StHOM Sgok gap vlms) 2ot

Az

NI s
o%
mjo

T
i
Ot
o
oo
>
o}
HU
ne
rlo
Bt
k1

K =10, K =2 4.232)

p p



