| Automation Programming

Lab 11

Discrete-Time Estimator-Based Controller




Exercise

= 100Hz, 50Hz, 20Hz
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= MATLAB simulation code: discrete_ state estimator.m
Ts=1/(sampling frequency)

| discrete_state_estimator.m [ <4 |

1 T B B B B B B R R R M R
2 % Discrete-t|ime state estimator based controller
3 % p ¢ desired pole location
4 % pe! estimator pole location
] T B B B B B B R R R M R
B
T — clear
g — T==1/200; % zampling period
9 — Ge=ss([0 -10;0 0], [0;=10],[1 0.0}

10 — Gd=c2d(Ge, Ts, 'zoh ')

11 — [a.b.c.d,Ts]=ssdatal(Gd)

12 — pcl= —10+20% ], pc2=-10-20%];

13 — p=lexp(Ts*pcl) exp(Ts*pcZl];

14 — pe=lexp(Ts*pcl*0) exp(Ts*pce*h)];

15 — k=acker(a.b,p)
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= Cortex-M code: main.c

“int main(veoid)

{
/* USER CODE BEGIN 1 */
all=1.08;al12=-8.85;a21=0.0;a22=1.0;
b1=0.0013;b2=-8.85;
K1=4.7532;K2=-2.8221;
L1=0.6331;L2=-4.7921;
sampling freqguency=200;
/* USER CODE END 1 */

a = k =
1.0000  -0.0300 4.7032 -2.0221
0 1.0000
b =
0.6331 -4.7321
0.0013

=0, 0500
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= Cortex-M code: main.c
htim10.Init.Period = 200*N-1
N=1000/(desired frequency)

static void MX_TIM1@_Init(void)
{

/* USER CODE BEGIN TIM1@ Init @ */
/* USER CODE END TIM1@ Init @ */
/* USER CODE BEGIN TIM1@ Init 1 */
/* USER CODE END TIM1@ Init 1 */
htiml@.Instance = TIM1O;
htiml@.Init.Prescaler = 839;

htiml1@.Init.CounterMode = TIM_COUNTERMODE_UP;
htiml@.Init.Period = 200%*5-1;
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= MATLAB plotting code: state_plot.m
sf: sampling frequency

state_plotm +
1 — clear
2
3 — sf=200;
4 — load data
2 — for i=1:4xsf
B — tlid=datali,1)/sf;
7— %101 )=datali, 2)=10/2048;
B — x2(i)=datali,3)=10/2048;
9 — ul iJ=datali,4)*10/2048;
10 — end
11
12 — fiaure(2)
13 — subplot(2,1,1);
14 — plot(t,x1, ' ="t =2, " ")

15 — axis([0D 4 -0.5 1.5])




