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HYBRID FUZZY LOGIC CONTROL FOR AUTONOMOUS
WHEELED ROBOT " THMR- V

LI Bing, HE Ke-zhong , ZHANG Peng-fei, CHENG Gui sheng
( State Key Laboratory of Intelligent Technology and Systens , Tsinghua University , Beijing 100084 , China)

Abstract : Controller design is one of the key techniques for wheeled robot . For highrspeed autonomous vision navigation robot ,
the controller should have good robustness ,high control precision and rigid time limitation In this paper, we propose a hybrid fuzzy
logic control algorithm by combining the conventional PID algorithm and fuzzy logic algorithm . The algorithm has been verified by

experiments , and the results show that it has good real time performance , robustness and high control precision, and can meet the

needs for high-speed autonomous wheeled robot based on vision navigation .
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2 AL (Architecture of THMR — V)
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Fig.2 Image window and controller parameters
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Table 1 The control rules
L. 7
N g rﬂj{% PB| PM| PS | Z0 | NS | NM| NB
0 171 it 2
PB NB| NB| NB| NM| NM| ZO | PS
PM NB| NB| NM| NM| NS | PS | PM
PS NB| NB| NM| NS | PS | PM| PB
4¢) NB| NM| NS | ZzO| PS | PM| PB
NS NB| NM| NS | PS | PM| PB | PB
NM NM| NB| PS | PM| PB | PB | PB
NB NS | PS | PM| PB| PB | PB | PB
Ko BOHNE PGP R
Table 2 Fuzzy logic control table
L 7
m“%m W{% 3 -2 -1 0 1 2 3
0 171 it 2
3 6 | 5 5 3 2 |1 1
2 6 | 5 | 4| 2|1 1 2
1 5 4] 3 1 1 2 3
0 4 | 3 2] 0 20 -3 4
1 30 2 |1 | -1 3] -4 5
2 2 |1 1| -2]-4|-5 6
3 1 1 20 -3 -5 5 6

6 SEZIGIGUEFN 23 HT (Experi mental verification
and analyse)
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Fig .4(a) Lateral error

U HETTE N B EZRE DL e R R IA B — 1
LA B 40a) (b) (o) (d) A THMR
-V SEBR TGN G i SR B IR ) g 2 5 A g 2 A
BB AR SRR i e i 2

M 4(a)y o] LLF 00 1] i 22 35 A [ 26 1
() KA A M) 17) 22 e A R A 1) D R 4 2 TR A
L0 00w o B T S 3 R 1) X A N 7 T T A
Fsihill % 00 YT O A o ME AR ) L RO A - 2.
187m B NIEME 1.961 m YYMH - 0.1029m B 5% 0.
5452m JX UL THMR - v BEARLF BB 45 il 70 4238
ATl N 4( by o LUFE 2 7 A7 i 22 28 A0 1 A
FER XTI R4 7 A 72 B A 1 6 4 1) A2 A4 T AR
AT T 240 7 67 R A8 A Sy ke S B A JE (1) A%
A, AT ASE 1 4% 08 2 1) PRl A5 e AR AN [) o 00 ) v 2
AAFAEIEA I, BT LA 5 A7 At 22 78 A0 BE BE A ) g 22
A S ARV 7 A7 e 25 A R LS 1
788° b2 U W 4 A AE B4R B DA 0 K o I
V) PR Bl A A T e 1) A B0 2 B A R AT SR AR R 2250
BHEATHE B 4(c) B 4 d) 70 O 2 B 4 ol 2%
)i H R i S B s T2 R NI 4 o) TR e
BB Fa A DR 2 18 1w A [ s A DU
PP TE B I 22 7 L8 DA AT BILAL Sl % — AN
FEAESE AR I B0, BT A2 RS 00 A 35 B 0 405 325 e
CCD BN AU P 2% 4 H nl e Ay o8 ixX
X4 ) AT G R R AR ) R FRATTM SR R
PR AT B LT 2 B ) 2 B ) A S S i v g
MIENPE T L 4( d) nT LA RO 85 i IR 4 il 4
i NN ER TSI PID #8401, 1T LZE A 2% i il
AR OGRS 4R 4 I K B /N o )
WIS N BR 2 SR AT S 4 o
LR SRS L RS R R NI E E 8 =Sy I E S

= w2348 | Y
Maz: 323 | .. ¥ max
© b MWean: 1.788| _ . ¥ mean
S BB _ . yay

-
=]
T
|
|
|
1
f

origntation awor / degree
.
= o

Q o500 1000 150 II‘II 2533. qll]] :ﬂ?l:lI
1/s :

4( b) J7 oA %= 1 £k

Fig .4(b)  Orientation eoor



%625 55 6 W Z s AERANEEAN THMR - VKR A B2 45 224 543
5f s I data 1
- — data 1 Win: -303 | 9=al
Vax 8 {71 Ymn i A
Meaw G2y 0 |  [TTTTITITITITITITITT MEah: 01
Sig 1273 . r s 087 |7 Yo

FLC controllsr

4(c) MR IZ AR o L
Fig .4(c) FLC output

7 4512 (Conclusion)
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