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A Study on the Obstacle Avoidance using Fuzzy-Neural Networks
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Abstract : In this paper, the fuzzy neural network for the obstacle avoidance, which consists of the straight-
line navigation and the barrier elusion navigation, is proposed and examined. For the straight-line navigation, the
fuzzy neural network gets two inputs, angle and distance between the line and the mobile robot, and produces
one output, steering velocity of the mobile robot. For the barrier elusion navigation, four ultrasonic sensors
measure the distance between the barrier and the mobile robot and provide the distance information to the
network. Then the network outputs the steering velocity to navigate along the obstacle boundary. Training of the
proposed fuzzy neural network is executed in a given environment in real-time. The weights adjusting uses the
back-propagation of the gradient of error to be minimized. Computer simulations are carried out to examine the
efficiency of the real time learning and the guiding ability of the proposed fuzzy neural network. It has been
shown that the mobile robot that employs the proposed fuzzy neural network navigates more safely with and less
trembling locus compared with the previous reported efforts.
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Fig. 1. Architecture of fuzzy neural network.
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Fig. 3. Structure for navigation control of mobile
robot.
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Fig. 4. Path for learnming the fuzzy neural net-
work.

2. T2 FAFYe st HXMFs =Y Bty

StgdYd ol 8" 71X BSE RAED olFZ2
Fol ZHEFH AT AYGocmE FABHHEA H=g
A Mt g ShEety] sty FejEn HA3] PojA
ARl Hdg HA o] AHE gerteE A o)5})
A% JAFe dueFe] 98 seg A% BHHS
2 3YLh olFREE 7 AoFIIvit 2e&¥ ANE
FAAA SAE 9] ZAEFS] A AR wel H
ANAB2HE o] 83le ZTEEE ARG Fs)
a1, o] 2¥EEe HMFE duFe ALAuele
ol Bhgol o] &3HTk 1F 4e o|FER $=9)
AAG 409 &9 AME o) §3t 34 Y& Aol
2 W FYIEE sAAAZZ T st of
&€ 1A A4E BAFE

HANF S 2] SFS o] 471R] A i F3
BHES 503 o) Ty A

T, TAE FAREFTY XS BF zero2 3
o A pe 8Ee vhAlaRE Qdly gRE 4B
< AEA ¥ du(farde)E AASEZ o) Ay

ANE A Fgol ABHA Pskee T+ Aok
g FEe urh ¥ HEBA(AS B 48 2

225 ANE ASHI ole 953 RRA glon
2 9x9 sggol ovl S48 2WRTL A48T &
ik,

3 FHMH o A

AT HANZE 2 A FoNE FAFY HANA
J20s 47 gFAzl F P FolA o)F2E Y
FYLP L AAEAE A=A o9 FRE FYF
Aol 247} Bug2 €idEel 9t Aemo] o)F
2RSS Hojgth HANFIZ Y] 27 FePAo] A
£ Hw3l] st Lumelsky7t A|¢Het VisBug ¢33
F(219 9% FIHAFIE A AAEIYT. VisBug &1
& HAFPAE UAE ANBE Bog Fogv)
= %% Little Red Wagon ¢1E]|&g o]83t1, Ao
T FAFBAE BoE He g A A A" =
=3 AAel A ARZ o]FERG o|FAZT 17
3l o]FEEo] EXHA WAz AfA JY Yo
B0l HiE Aoz Y

2¥ 62 FHZA FeEe] st A H$d
9 Ao r FYAPE FxE RAFh 28 6=
T4 B FoEC] wixE B0 FPAFE 2
HE BEAFt HANAIZGS o)&g FaAols}
VisBugdilg]ES o] 838 F3PAlo] Axe iAo
AR 28y AR ERS o) _E A HO
st BAES FH3rte AL B 4 Utk o)e b
AA7Z 2] BE FH ARE A AME o] g3t
FAES e R=PA FP=E S5d dd ws)
o], VisBug ¢ag|&Ee 23 ANE 744 221 A

§ FoAM e ddste FgAofof o] &3l7] wjE o



342

LAE0.0/% SE0050

(a)

WAE(D.0)/5 S(500.500)

(b)

Iy 5 9 FeEe uig 3 A3 (a) VisBug
Z o143 AS (b) HAANAIZHL o] &
& A

Fig. 5. Result of navigation for single obstacle.

HrAET) VisBug gag|Ze] o3t AolEge xgn
AN ARABel WAE] W] eXr} e AE
Zgale ZExo ¥z} Hlad 24 Ha, g
Ed0) ¥y Bo] TAATH

HRANRIZ2GE o]F2Ee FA o ALEE H¢
o Be} & AHL gkt Jelo Gl Eo] BFstA Hl
N BRNHE g 9zt FAF FHo] e
Hol}, ¥hA VisBug ¢xeE& F& §A18 o why
£ 22 trial and error W9 FUFHo] Hasty AL

£ Alofo] =A@

V. H2
EEAAME vA9 BAHANA olFREC] FHE
b ‘}01 2R M4 olEste o 9L FAAFYs} %°H
E FAFPL Yl HA|NAIZLE o]8g F3A|
o] g Actaln AEH )AL 39 F84S U
Rtk JAFPE AT JANBIN2FLE 249 949,
1719 &8, & 4 Ui 5749 HAULE e T
z2 393, ZAE FAFFL A% AXNAHELS
4709 /¥, 1749 &3, 2 AFH o Y HAMSF
g zZe 722 Qv HANAI=Te] g2 739
ZFo AXNLE FYIIEER 33, T F A9 &
Ao\ X olFEE FHPAIF-L AT A 7|EY WY

UE.

RIO! - XSt - ANAEISs =21 M S&H M35 199 4
ROy e
o N
—
} Y
B Re=
N (T —J
{ N e’ ] /
E‘\\ _________________________ R
(a)

(b)

IF 6. B ZAolEo] gk F3F4H. (a) VisBug
Z o]&3% A% (b) HAALZEI LS ol &
o A5

Fig. 6. Result of navigation for multiple obstacles.
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