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Table 1. Weight matrix and bias vector after learning

Wi = bt = b2 = b3 =
05340  0.3083 0.8107 0.2883 0.0332
0.2839  0.3933 0.4241 0.4975 0.6574
0.4484 00318 0.0271 0.4139
07523  0.6835 0.5998 -0.9466

0 06877 0 -0.0361
0.8163 -0.6416 0.4785 0.4259
0.3594 -0.0899 -0.6443 -0.5284
0.3008 02152 -0.1535 0.2510
-0.8453 09359 08511 0.4122
we =

0.8455 05300 -0.7176 -0.7548 -02708 06474 07844 -03015  0.2321
03109 -0.1950  0.9491 05366 04375 08074 07291 02894 0.4555
-0.8823 00777 -08074 07672 -0.1480 08283 05242 -0.6272  0.1895
-0.1941  -06376 -0.0995  0.709 0.1593  0.7254 03082 -0.7816  0.1015
-0.7443 03466 06103 -0.2261 05097 0.1803  0.1594 -06915  0.4634
06986  0.1770 -0.6569 -03702 02393 -0.7647 -0.1683 -0.8048 -0.9595
-0.9429 -0.0262 -0.9834 0.1597 03353 0.7168 -0.6707 04242 -0.6074
-0.3831 01246 -0.0932 0.0050 00318 -0.1952 -0.0033 00907 02312
-0.5924 00352 -04884  0.7201 02529  0.5226 -0.0607 02753 -0.4091

W3 =
03263 -0.1346 06511 -04899 03619 -03592 -0.7252  -02456 -0.6245
-02635 03215 03307 02075 0382 -0.2292 -0.0563 00603 -0.4072
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Fig. 6. Simulation results under neural sliding mode control

—755—



Hool 8 HouY
14318 T 10

o N
A ARV 5

143165
| L \
14.316 4
143155
\ |/ ”
14315 \
143145 \/ \

14318 5
0 05 1 15 2 25 3 35 4 ) 05 1 1.5 2 25 3 35 4

sec sec

VL. 2 &

= rEols kot AAZEF7(boundary layer thickness) ¢& AALE o]&3]
Aistes ARG ZPAFEA 7] AATES AASATt AL HEL, AP EFGHdH o
BAFHY ¢85 AT + A AFG NFBEE gHG oA FqFoE F

FozA H]{‘_f‘s‘*l-":ﬁ*‘% A A7l HAE BolBEE stHeH, o5 k% BASTHEN ¢E FA

[>
i)
ol
2
it
X,
2
oo
o
_\,L
off
oh
il
Jhu
o
bats
.41

aEd

nzl,

[11 W. Hines, "MATLAB SUPPLEMENT TO Fuzzy and Neural Approach in Engineering,” A
willy- Interscience JOHN WILEY & SONS INC,, 1991

[2] K. J. Hunt, D. Sbarbaro and R. Zdikowski, PP. J. Gawthrop, "Neural networks for control
systems —A survey,” Automatica, Vol. 28, No. 6, pp.1083-1112, 1992

[3] 24 (].S.Park), "A7|EF AAZE BYE zte AHS £#o|dEE A oj(Adaptive Sliding Mode
Control with Self-tuning the Boundary Layer Thickness)®, Ao A5 A28 38 =&EX(]. o
Cont, Auto and Sys. Eng.), 2000, AlA & A, )

[4] D. Nauck, R. Kruse, "A Neural Fuzzy Controller Learning by Fuzzy Error Backpropagation” poc.
NAFIPS’93, pp. 388-397, Dec. 14-17, 1992

[5] D. H. Nguyen, B. Widrow, ” Neural networks for self-learning control systems,” IEEE Control
Systems Magazine, Vol. 10, No. 2, pp. 18-23, 1990.

[6] ].]. Slotine, "Sliding controller design for nonlinear systems”, Int J. Control. vol.40, no.2,

— 756 —



pp.421-434, 1984.

[7] J.JE. Slotine and W. Li, Applied Nonlinear Control, Prentice Hall, 1991.

[8] V.1 Utkin, '‘Variable structure systems with sliding modes”, IEEE Trans. on Aut. Cont. vol
AC-22, pp212-222, 1977. '

[8] V.1 Utkin, Sliding Modes in Control Optimization, Springer—Verlag, Berlin, 1992

—757 -



