Mohamed BOUDIAF University of M’Sila
Faculty of Technology

Department of Electrical Engineering
Module: Nonlinear Systems

Professor: H. MEKKI

Lab No. 02
Feedback Linearization Control

Exercise 01

Consider the following nonlinear system:
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Synthesize the control using feedback linearization with the following control gains:

k1=8, k2=17, k3=0.1

Closed-loop Simulation:
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Create a program (Matlab Function) for the control law given by:

function out=command (in)
x 3 d=in(1);

x 3=in(2);

x_1=in(3);

x_2=in(4);

U=(8* (x_3-x_3 d)+17*(x_1-x_2)+0.1%(-x_1+0.5%x_2~2)-x_2* (-.5%*x_2~2+x_1))/ (exp(x_2) * (-x_2-1))

out=U




Exercise 02

Consider the following nonlinear system:

{xl =X,
o 2
Xy = QX Xy + AKX, +AgX, +4U

y=hx)=x
Witha, =-0.8636 a,=-0.1454 a, =-0.0074

- The same questions as in exercise 01.

Exercise 03

Consider the following Nonlinear MIMO system:

X, CoS(X,) 0
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- Synthesize a control using feedback linearization.
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function out=command3 (in)

x 1 d=in(1);

y_1=in(2);

Xx_2 d=in(3);

y_2=in(4);

x 3=in(5);

u 1=-1/cos(x_3)*(2*y 1-x 1 d)

u 2=1/cos(x_3)*(2*y 1-x 1 d)-20*(y_2-x 2 d)-6*x 3

out(1)=u_1
out (2)=u_2




