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Multi-model solution for chaos control based on the immune algorithm
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Abstract: The multi-model solution proposed by A. Duchateau et al is a further extension of the OGY method. In order to
increase the zones of effective control (ZECs) of the atiractor, a series of local linear models and control laws was positioned a-
long an uncontrolled convergent trajectory that could direct the chaotic process towards its fixed point. So, controllers with both
variable structure and parameter were required. A new control method was presented that the control laws of multi-model solu-
tion were generated by artificial immune algorithm to obtain double plasticity of parameter and structure. The simulation results
showed that the new method could control the chaotic system towards its desired trajectory in less chaotic transient time than it
used to be. The proposed approach is applicable to the systems with unknown dynamic model and known experimental data.
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2 R AY 48 BV I 3R B (Multi-model solu-
tion for control of chaos)
2.1 |8 A2 (Problem description)
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troller and generating the control law)

7 R I 5 ) VE AR L T L B B — RSl
BN PE, EH EBRAE T RS ey &
KBRS, H, 16 8% ZEC, B0
HEHEARS S b, Bk ik A ZEC, RITERTEE T,
ZEC, ¥ = e 2 SR B9 R INAB SR &2
MIVIER , REIR B B AR SR J5 . 78 ZEC, SR n
=R 8 ZEC,, ZEC, RyiE R B iR B IDIR S %

A ZECy " R— i AW S IR 47 W1 25 . ZEC, 1Y
i B R RACREEA ZEC, 1L X BB AL
T FIRWHG SFEL . ZEC B T W 5| T/ &
#0r , ZEC B9 B a5 BB R 30 TR M AT B S
A () et i, BRI D0 Ry R B S 5| T BT
A1 8 AR S ERIRT , 2 5T R A 4 ) B T e
)8 R TR 3 ol s B4 8 ) o 5 X P 5 T 5 1
T4 Henon T {0 B B £2 & 1 A 3 i b 49 ZEC ) 45
B S SOR BRI 1 BT R

M1 ZEC M RS nER
Fig. | Sketch map of ZEC network and trajectory which
converges to fixed point
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Fig. 2 Generating control law

3 %% HE % (Immune algorithm)
3.1 ®EELRIE (Flow of immune algorithm)
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Fig. 3 Flow chart of immune algonthm
3.2 B#RHH(Objective function)
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and production of initial antibody population)
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Fig. 4 Structure of memory cells
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3.4 it E3E0F(Calculation of affinities)
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3.5 JEHFE B B 4K E H ( Selection of antibodies and
production of new antibodies )
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4 {AEXLBHI(Simulation example)
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Fig. 5 Simulation results for different initial value
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A1
Table 1

AT RA I ke R R S
Average time of chaotic transient for
using immune algorithm

ZEC T 6 =10
30 110
60 80

§ = 107
1130
630

k2
Table 2

AT ik 6 ) b S e 1)
Average time of chaotic transient for
the other control methods
ek pr RS 3 = 1072
AL St il 4% 400
ZEC ¥ 1° 880 17000
ZEC B H 60" 170 3120
* {¥:A. Duchateau et al(1999) A2E 5 A5 HI £ A R H
BRPERIIE R
5 #5i& (Conclusion)
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