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Reflexive Autonomous Vehicle Control Using Neural Networks
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ABSTRACT

In this paper, we have shown a new approach of neural
networks for mobile robot motion control under an indoor
refracted environment. The vehicle has two powered wheels
and four passive casters which support a free motion. And it
also uses sonar sensors, infrared sensors, internal odometer,
and contact sensors. Two experiments were conducted to
demonstrate our objectives. The first one is that the vehicle
executes a reflexive motor control to maintain a constant
distance to the boundary. The second ome is that as well as
the boundary following, the vehicle make§ a block obstacle
avoidance during its path. Without prior knowledge of
external environment, we have accomplished the tasks by
employing a simple, reactive stimulus-response neural network

scheme associating sensor data with the vehicle's action.

1. M8

DAHAGV)E ol Mol FRA|H7Ix| o|FAIF|7] 48]
AgYALUE FUNE Y B AT Dol i F
8] Fojd Vol MU MMALG A Ps] Yo} 8= F
o3¢ BAME EYsix alrh wetd HYY o] ciAsiy
2% Al Aoln &N YrpYo] a7Wch

2alal £FAolA Yol AN FA Fawgel ek A
x], o]z B AU EY(environment representation)}
Jof st 744 BE Fpol it A3 Mol A A
Yo| glole s Hol A1&AQ B F Y& ol Qrta 3
Fsh Zolrh[1][2) ®#k, oW RAFY FHYFY o] &Y
g ARSEAM Rt sl BAE U tle MMESY
Ble) x}Zo] Wl BHoET oW 4 odon FYXE}
gagcin BE Rl [31(41(5) Yadog Ry $sled
A 2Ag FEME BEgtie 2L ojalxn daAY £ 3l
£ oyt 24§ st FUAY 52 nf g njgAdHelch
B, $3q AL 29} e dol EAsHARE T4

mhebd

2 AYS 480 ¢ Hoh BY J40 B A FUA
' 2 HAe 24o] glene MUY Py oix| £oiA Hrl
deldzl BEYeM XAF e Brookd WA
(subsumption) Mol 27} WalHQ Aol g FARE AlgIENA
A W& BAE VA Hdch (6] 218 YoM oz Wi R
o] A A=t B =RolMi st S AR} FRI2} A
olF dBARE AL YA UHANEUINU& ol 83 712
A & Ay 2lcl o] Wde FFol Ak ZAE 4F
¢ 3§ T3 meprislel FHatel Uehd Bt #Y Polg
& Siniste dof AEWUch ol UL AR WYL W3Y =
dolu Aol Hede vVey Jdes ’d*]?l’ilc'l'
(real-time control )& $%stEE Fiaj FAMolof MYyt
Heg MY 4 ek

2. A 2 AN

AdYol A48 A 252 2¥& $9Y3e FA9 3%
up3| 2} Wisle] sAE(caster)® PFEE o] & 750mm o)
£ 700mm ol 280mmel Aol AHA Fegolrt. Fdrofe
2} AFAARE Je2 MAAARES YRSl Qlct, A
AME 285048t AHAME 247712 $0Y 4 ded A
YoMt 6740 2 w2l 3788 AL MM DE Algsidic
E¢ Y27} Aol 132m MRS X, Y 2EA el
Flaje] sixe} @age] YHARE o 4 oo 1 ARES
Al Mol o8] £AF T gl Dl FFNATL Fdaje
Qisl WAMilof glol Bohielrt ARzt 2 &R HAIUL)L 9l
2= FARE(host computer)} 2712] {YH RS 232CE B3l
LAY 2P REe} Mol R Eo] 2is) Mojdr). AatAof
BEE Fojd AuF siel, Fold 1R og Foad A3
wolel, 2 WYY NA4es &3:de S gL odeina
Wadg FUREZYY Yol RelF Molgich MMMolM =
2FAMR 220 (scaning)dt I A& flo] FURI 27
Yol Bdch A Adiol Adojd 2JuAAel 1Al FAst
A2 &4 140cn et 222 MMEL] PRI} R FAdXe)

—888—



91 thghd71se Al stEtiE = 4 1991.7. 1815) ~20 (E)

A dlojibs F971 Aol el AixPol ool HX L +
qate] AR UAANE Wolule FRULS Mestn 99 &
BU2HEH BFE F3e FHAYRDY(dynamic averaging)
ol g3t Mol RAYYZ BAUCH Y A2 IR
& S8t U] 9itted MM ARl AAie} Ao g F
Zolld AA Roluxl =& stk (G 26%) FYd HME
Mo Za RFUg ZAY + U AAMo] Fot 2guia

A7t Zhe 93 & I8Y £ ek

3. A3zl 2y

AR g oejrix] Rdgo]l HAHIL gloul Hojielof
slojA= AA A gIlole ol Y EAEE gk ofH
3ol 1% 2 Ao Holde] Foldxlg Yr7t ojfrh= 3
3} BAY 4B Sl YAINoE FEAE trie Yol ¥E
22 tepdch

U £ RN e gady 5o A 4ol w2 {
Al 540l ot QAR 4B duad 2y 2
Faxlo| E(autonata theory)?] AEER ol 83l FUN 25
Aol el g AU (71{81[9] FUAL MMM FBE ¥
HoR AFLTIVE HRY 4 gon O QA A#H%
A WL E ol5Y £ drh ol9} T AR wMEAZ] ¥
23 RAE fdol wenz AEIAd Rdey Ao A
4 4 4 Adch

Bz ol dE AAE 4BY ALlg KAlsid aleist
7 $1siME AASL £33 AefofMel Aelg x| stolop girh
iy B Bl A B¥E W U €3y
Ag A7) fd olSehe fARAMH. TRV e
Foh &g msrlelet Hmielel, 2ln 9] AFEo) ol TS
o) Aoz st ANy Fo8 7ol Hrlh

Welg yd Aol FAL Aelg &Ydie 2EUY
T 2ZTHAA ghe] Aolo] miel 2 EF/, HFoR - F F A
A Ztel Aole] & - 7}y) sAY FEE FUALE YHUrh
o7 MMGE B A¥RAHinformation coding) & I 2o
o UYE wEFS €YY FAol iy 21X F(place coding)
& 40Ul BANT AZ H9E BA7 AL ofw deiof o
& AF. Yty ol Musie] I siFMel ArzY
(scaling)o] ¥|o] $]Mul&(FIre] Mol gHF st jog X
=o M8 turn ratele] & ®ch 2 Wt et &AW Ho
Umigom - 9Ewel £ MM e Aojzt o AFeA - O
aeo] 7GR W& AF2AF 2¥n FolRew IR v}
B} oojst ¢ wHoR 7t REES Zzio] dud wjuic} 4
7l Bolxle Wy os §d& A=l W2l o] ol Fo
A Hch B ¥ F A 7ol Aot 3m ol slE Yol
A Yk

AxizP e Mol W ¥, AAsd AL AuUF |27
918l F8U1§ ol g3ted ol F st Melojrh oM % ojF o}

St Aelof mhal - 288 AR - FEFO] WUHM 1 uly
€ BN WY FEEY B9 Yl o5 o|Fsio} s Ae
g URIFE VY tYoF R W olEdt: saisel Wl
ol YUY HEFo| UHxlo] 1 132 Yo} A4zYo| ¥
o] BAY AujFol AWl o] P FAxy} AN} &
Zog HojxA HEZ 2EMANY BB} Yuit go{Ac)
atela ol o] YL melsie] o]F FolAL o|F Fof ZAA
ool Sael Jtede HaY Yol £ 2 A g olFsiol e
ZA9e MM Feo 4ol A Y AL ANA §
22 Azgeld 29 80E 7R o)F A UFY ¥ 1 o}y
g o8& LR 44U, 2 olu: NI 4§ @A
e olFthe F& AAULL o] 3oly] Aef x15TY
& HurAv} Yajele A9 AgA L A& B PohEE 1|
3t7] #isl EHAY ARolMe olF& HAI syt A
23] glold d¥ K29 AFH ZEL Yeio) Ao} mi
AN S e gyol viz A AlviRcl UM oW 71ZAE 2
B2 FolAed s UEL JFAES WPY Azl y)
HSLEF 0ol 1A}ole] 272 Zth

chE2 flofd HdEY Z wEFS 3N 2% daeEe
Heleh,
W(t+1)=W(1)+ C*|DELTA_RATE|*DELTA_DIS*W(} (1)
DELTA_RATE=sigmoid{|JOGRATE(t+ [}-JOGRATEM!/ (2)

(max({JOGRATE(t+ 1)1, 1JOGRATE(®) 1)+ 1)}
DELTA_DIS=tanh{(DISTANCE(t+ 1)-DISTANCE(gy . (3)
(max(IDISTANCE(t+ 1)1, | DISTANCE(1) 1)+ 1}}

JOGRATE(1)=CI*W(1)*SIGN (4)
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