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Modern Control Theory
Full state feedback
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State feedback
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K should be chosen such that (A+BK) is Hurwitz!

ሶ𝑥 = 𝐴𝑥 + 𝐵𝑢

𝑢 = −𝐾𝑥

𝐶
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State feedback
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Pole-placement

Objective 
Design K so that the system has the desired properties

- Closed-loop stable
- Put desired poles
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Pole-placement
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Reference tracking
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Reference tracking
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Reference tracking

Using extra gain to scale the closed-loop TF
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MATLAB code

clear all

close all

clc

A = [1 1; 

1 2];

% A = [1 1; 

%      0 2];

B = [1;0];

% B = [0;1];

C = [1 0];

D = [0];

%% stability check

eig(A);

%% controllable check

% CM = [B A*B];

% inv(CM);

% rank(CM);

Co = ctrb(A,B);

inv(Co);

rank(Co);

size(A,1) == rank(Co);

%% design controller 

P = [-5 -6];

K = place(A,B,P);    % u = - K x

Acl = A-B*K;

eig(Acl);

sys1 = ss(A,B,C,D);

sys2 = ss(Acl,-15*B,C,D);

[y1,t1] = step(sys1);

[y2,t2] = step(sys2);

figure

plot(y1,t1)

figure

plot(y2,t2)


