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Control of double inverted pendulun by using state
var ieties synthesis fuzzy neural network
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(1 Technique Center, Qingdao HisenseL t Co. , Qingdao 266071, Ching 2 Department
of Electric Engineering, Harbin Institute of Technology, Harbin 150001, China)

Abstract: A method of controlling a double inverted pendulum ispresented inw hich state varieties syn-
thesis fuzzy neural network controller is used in order to s0lve the rule number's explosion problem in
multi-variable It ishelpful to control the system sw hich have the characteristicsof quick geed, serious
nonlinear and abslutely unstable systans It can reduce the rulesof fuzzy neural network sharply. Ex-
periment results show the effectivity and robustness of the method
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M (6, &) =
Mo+ M1+ M2 M 1l1+ M 4 1) cosh M 2l2c06;
!(M1I1+ Mad1)oosdh Ji+ Muli+ MAdZ M ilcos(6:- 61)]
M 2120056 M 4 1l2005(6 - 1) J2+ 1M 2
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Fo - Mili+ M4 1)sinBi6
0 Fi+ F2
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(rr,6,6, 6,606

’ g 3 1

Mo 1 600 kg

M1 Q 185kg

M2 Q2kg

Ji Q00547 kg*m
J2 Q00549 kg*m

l1 Q 283m
I2 Q 245m
L1 0Q483m

Fo 11 851 9N * s/
Fi1 Q006 415N *m* s
F2 Q006 717N *m-* s
Go 6 6889N N
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% AN Yke /rad Ykec /(rad/s)
ec
N Z P N Z P N Z P
N 20 0 9 00 7. 00 16 12 16 22 15 22
Yke Z 150 Q 00 - 150 16 Qo0 16 - 22 Qo0 22
P - 7.00 - 900 - 200
3
K1 k2 k3 k4 ks [
Q5 11 0 50 0 4 0 100 13 0
4
A Yke /rad  Zkec /(rad/s)
Ykec
N Z P N z p N z p
N 191 5 38 8 00 1488 1496 1 488 2560 3339 2560
Yke Z 16 8 Q 00 - 16 8 14838 Q000 1 488 2 560 Q 000 2 560
P - 800 - 5 38 - 191
5
K1 k2 k3 k4 ks ke
Q 688 13 998 59 578 2 031 12 911 11 754
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- Ahc= AP™ + M ASF /¢ (19) ,
(15), (16)
AP" = Ahc@Q/M + Q- @) (20)
P = Po+ AP+ AP’ (21) 7
(17), (200  (21)
3
3 B |S-
6 RA 1
P’ = f (AS,AP,So, Po) (22) (References):
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