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Stabilization Control of the Inverted Pendulum System

by Adaptive Fuzzy Inference Techniques

ABSTRACT
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Fig. 1. Mathematical modeling of the pendulum system
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Table-1. Fuzzy Control Rule Table for the Invertea Pendulum.
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NB: Negative Big NM: Negative Medium NS: Negative Small
Z0: Approximately Zero  PS: Positive Small PM: Positive Midium
PB: Positive Big
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Fig. 2. Responses of Adaptive Fuzzy Controller

Table-2. Specification of inverted pendulum system

PARA- DESCRIPTION VALULE UNIT
METER
| _m | Mass ofwtrhévbendtvllum 0.067 kg
L Lengttlz) f&?én_[{ggs ﬁcll;rtltlarrn of pendulum 0.15 m
V| Vertical reaction force at the fulcrum - kg - 7;3/32
H | Horizontal reaction force at the fulcrum | — kg m/s*
J, | Inertia moment of the pendulum 0.00205 kg-m2
M | Mass of the cart 0.886 kg
x| Horizontal position of the cart m
e T e — |
7 | Wire belt pulley radius 0.047 m
@ | Driving Force coefficient 0.738 kg mis?|V
|« | Input voltage to push the cart — |V ]
G | Mass center of pendulum —_—
g | Gravitational constant 9.8 m/ s’
¢ | Friction coefficient 2.215 kgls
7 gﬁgécgg;g rﬁlgﬁd to Rotation Moment 000185 | kg- m?/s
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Fig. 3. Stabilization controller for the inverted pendulum system by fuzzy inference

-178-



Vi. 48

B AvoMe nuggel 2@ =9 Ax A2 g5 A dstel A3 A A ]
W AJXSAT. F, 52 A o @ o Wk £F AR A% A oX Wl w
g AEA o D A WA FEHA PL AV o5& ARFORN, VEddolt AxY ]
¥ sizboleel WAl Aol okalEE FalSl Pl Alojsisk, A4aEl WAL EAste w4
Aol wA e Acsdth GF, £Y Axsh ¢5R 39 45 FEAL A% A% P45
o A BA B ArxA Yol auAT.

vi. 3a549

1. M.HPemng, H.HChang, “Intelligent supervision of servo control”, IEE Proceedings-D,
Vol.140, No.6, pp.405-412, 1993.

2. C.J.Harris, C.G.Moore & M.Brown, Intelligent Control, World Scientific, 1993.

3 EHEER ‘b BRELREOHEOBA", 53 L HI8, Voll8, No2, pp.150-160, 1979.

4. gk Bl Bx B ‘UrJ s HHOHRLANETF~OEA", 4 %-7 x-2Z, pp.137-153,
Sept, 1993.

5 MNEFE, £#HEH, Al—C “BaETFRCHTIERE S TV -No—BERE, HHHEYHE
BEAAE Vol30, Noll, pp.1408-1410, 1994.

—179-



