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Abstract

In this paper, we focus upon the design
and applications of adaptive fuzzy-neuro
controllers. An intelligent control system is
proposed by exploiting the merits of two
paradigms, a fuzzy logic controller and a neural
network, assuming that we can modify in real
time the consequential parts of the rulebase with
adaptive learning, and that initial fuzzy control
rules are established in a temporarily stable
region. We choose the structure of fuzzy
hypercubes for the fuzzy controller, and utilize the
Perceptron learning rule in order to update the
fuzzy control rules on-line with the output errors.
And, the effectiveness and the robustness_of this
intelligent conroller are shown with application of
the proposed adaptive fuzzy-neuro controller to
control of the cart-pole system.
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Adaptive/Nonadaptive Fuzzy Control

Pole Angles of Inverted Pendulum
----- Nonadestive —— Adepthe

Oegread
0O - N W 2 @

Time (Secondsl

2% 11, Pole 8] Z1E& e} HIE (Pole BF = 1 Kg)

Adaptive/Nonadaptive Fuzzy Control
Pole Angles of inverted Pendulum
----- Nonedptive —— Adwotive

Time (Seconda}

2% 12. Pole 9] x4 ¥l
(Pole A + ABe AF = 1 Kg + 50 Kg)

Adaptive/Nonadaptive Fuzzy Control
Controf Torque of Inverted Pendulum

000 080 100 150 200 250
Time [Seconoe)

229 13, Cart o ;lsﬂzq g e ms
(Pole &% =1 Kg)

IV. 48 Q k%9 $ARHA

o] o)A $ele A HA-FIZ Aojrlo HE
o} #itHEk, 2eli o] Cart-Pole A|ojo] H-&
¥ 2o AYe) HHRE AW 2yt Hed 6
Zol, E71A 7HA: (1) A& g A% F3¥
o] EEERIMYY BIE, (2) 7] HA AFHY —
By gl 9zhste HAAo)r1 AF g
FARE 4d FHE HA-F2 A2 HA
Wwd-g A¢sla, Cart-Pole Aojo] 28%ozH
3% XY AMorl HEHN BEHE A
fch. @A veld AAPY 3§ HAX-F2 A

o7l B Qe E A2, gi A&

He Azt HI3HA FAN 2HAE YUE
A" 71 A3, 53 FFEH 43 A
o #ige $43Y 2AE d€ F ARG

V. 353E9

[1] L. A. Zadeh, “Fuzzy Sets”, Information
Control, vol.8, pp. 338-353, 1965

[21 7 &, “Neuro-Fuzzy Ao]", 1993d% &7
AolAZ A7 &z 43, pp. 31-65,
May 22, 1993

{31 H. Kang and G. Vachtsevanos, “Adaptive
Fuzzy Logic Control”, in Proceedings of
IEEE
Conf. on Fuzzy Systems, (San Francisco,
CA), vol. 1, pp. 407-414, Mar. 1992

[4] C. C. Lee, “Fuzzy Logic Control Systems:
fuzzy logic controller -~ Part I, II", IEEE
Transactions on Systems, Man &
Cybernetics, vol. SMC-20, pp. 404-435
Mar/Apr 1990

[5] H. Kang and G. Vachtsevanos, “Fuzzy

. Hypercubes: a  Possibilistic Inference

Paradigm”, in Proceedings of IEEE Conf. on
Fuzzy Systems, (San Diego, CA), vol. 1, pp.
553-560, Mar. 1992

(6] - H. Kang and G. Vachtsevanos, “Fuzzy
Hypercubes: Linguistic Learning/Reasoning
Systems  for Intelligent Control &
Identification”, Journal of Intelligent &
Robotic Systems, vol. 7, pp. 215-232, 1993

— 716 —



[71 B. Kosko, Neural Networks and Fuzzy
Systems, Englewood Cliffs, NJ: Prentice Hall,
Inc., 1992

[8] E. H. Mamdani, J. J. Ostergaard and E.
Lembessis, “Use of Fuzzy Logic for
Implementing Rule-based Control of
Industrial Processes”, Advances in Fuzzy
Sets, Possibility Theory, and Applications,
Plenum Press, pp. 307-323, 1983 ‘

[9] L. A. Zadeh, “Outline of a New Approach’ to
the Analysis of Complex Systems and
Decision Processes”, IEEE Transactions on
Systems, Man & Cybernetics, vol. SMC-3,
pp. 28-44, Jan, 1973

{10] B. Widrow and M. A. Lehr, “30 Years of
Adaptive Neural Networks: Perceptron,
Madaline, and Backpropagation”, Proceedings
of IEEE, vol. 78, pp.1415-1442, Sep. 1990

-717 -



