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Abstract 3 4 ona(l], AgAAe BB 8ddA
This paper presents a new approach to the design el A AL £ o9z AHE Y3 Q]
of cruise control system of a mobile robot with 7] uiS-o modulele] FEAo] Hgg HlAM YA
two drive wheel. The proposed control scheme uses 2He zojstr)d AAF Aojr|Y2]eRA
a Gaussian function as a unit function in the Weldow we dAprzt Ay Aok HAA
fuzzy-neural network, and back  propagation olo}itg ol &8t HA|Ao]7e] MAAdE HA
algorithm to train the fuzzy-neural network Aqojrlel olw dolelet E¥ dolel, W4
controller in the framework of the specialized zzo] ) Wl 43 el wHel @l Aoirle
learning architecture. It is proposed a learning gebulE B8 urZojof 51, AAHINRY oS
controller consisting of two neural network-fuzzy AP A oy el By dud ¢
based on independent reasoning and a connection Tel&g ol&Fle ndHI FAHL I £ Ue
net with fixed weights to simply the neural =ae AU, ¥IE AsdEe Bz 27
networks-fuzzy. The performance of the proposed et Bo ust wE $He AFd F& Ao &
controller is shown by performing the computer Holth, AAY Aojriwe] EA4L Ay &9
simulation for trajectory tracking of the speed and Ayl E8A #dxes ARd gFv)eez ]l
azimuth of a mobile robot driven by two slo] 2o o A B AL £ vt Al
independent wheels. Aure wAgA, she, HaAB] s AL
ZpA, AR e Rlel A WAk S 9y
Aol oA @AW mAZ SeHo 1o
LA 2 g 7 A3, AR GHe YRuAE 87
guel W HeEee AEse HEA2US
NAT B Ao EE §HANE &S AT, RS DAYy wov IR
e BAlAbE wzhsn Ak AZ-sAAels)  Zel ARE, Al did Fue FHe wds

ol Mgy AR AE SHEFFE O o skl FEHE 7A@
3 WA H I} W 4TSS AgHen =2H HiEvto] olated FEEHE FAERZNEH A
st Alojwyelet & 4 Ao g oalEl doletEA AojAS #JF + UL,
F-m A Alo] My BEAA Alagel 54 ol Agdy Edol Bdd FEvHES A
& AYE o5 4 ZEBEE e HIE #EE s wrarHd] ol WEAQ A2 Wi &9
ol %2 mdao] 7R ¥ o] FAole Fhotel 9% wWye dvratd g FERIMS] A
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Fig.l Neural network for generating a membership

function.
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Fig.2 Neural network for gaussian membership

function.
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Connecton Net

Fig4 The global structure of neural-fuzzy controller.
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Fig.5 The structure of a mobile robot.
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Table 1. The learning results of Q, for reference trajectory.

27)3) a7z
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Table 2. The 49 control rules for 7 lables.

) )

NB NM | NS 70 PS PM PB
NB -9 -9 -6 -9 -6 -6 -6
NM| -§ -6 -3 -6 -6 -6 -3
NS 6 -3 -3 -3 0 3 6
70 -9 -6 -3 0 3 6 9
PS -6 -3 0 3 3 3 6
PM 3 6 6 6 3 6 9
PB 6 6 6 9 6 9 9
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Fig. 9 Control performance of the NF controller for the
variation of the azimuth trajectory with parameter

uncertainties (10%).
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