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Adaptive control of a class of nonlinear system using piecewise

linearization based on Lyapunov’s law
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Abstract: The piecewise linearization method is used to approach the nonlinearity of the plant when a class of non affine
SISO nonlinear system is under consideration. The adaptive control law is induced on the base of the Lyapunov’s second law to
ensure the global stability of the system and verified by the plant of the electrode regulator system of arc furnace. The simulation
result shows the effectiveness of the design, which is of significant importance in dealing with a class of nonlinear system and

can provide meaningful idea for the solving of some nonlinear system problem.
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Fig. 1(a) Origin nonlinear system
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Fig. 1(b) Nonlinear system after piecewise nonlinearization
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Fig. 2 Block diagram of adaptive control
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Fig. 3(a) Sketch map of regulator system of arc furnace
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Fig. 4(a) Control result without interruption
6.4
6.0} PID
56
521

48} BiEN#EH
<
= 44}
P~

4

3.6

32¢

2.8

0 05 1 15 2 25 3
t/'s
B 4(b) HFEB/PHEBRERKRST
PID 21 5 B8 R ¥ % g2 3T 1
Fig. 4(b) Control result between PID and adaptive
control under the white noise interruption
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