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A Study on the Steering Control of an Autonomous Robot
Using SOM Algorithms
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Abstract

This paper studies a steering control method using a neural network algorithm for an intelligent autonomous
driving robot. Previous horizontal steering control methods were made by various possible situation on the
road. However, it isn’t possible to make out algorithms that consider all sudden variances on the road. In this
paper, an intelligent steering control algorithm for an autonomous driving robot system is presented. The
algorithm is based on Self Organizing Maps(SOM) and the feature points on the road are used as training
datum. In a simulation test, it is available to handle a steering control using SOM for an autonomous Stgering
control. The algorithm is evaluated on an autonomous driving robot. The algorithm is available to control a
steering for an autonomous driving robot with better performance at the experiments.

Key Words : Artificial Intelligence, Image Processing, Autonomous Driving, Neural Network, Autonomous
Robot
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Fig 2. Coordinates of Driving Lane

L FRA 9y A
2% 38 99 FPY A4 WES
3ze) 3AR %%fs& a8

o] &3t} &0 F

3
o
rg
L,
oo

(@) 48 4 B

FaAd AAEF (c) AEHE A

a4 3 98 349 5ERFE &
Fig 3. Extracting feature points of input image

5 A7l FA 2174 % (Self Organization Method)-& o] £
T

Fivlalel 2Re) 71585 BAS olgsH JYaow
TE 22y F, 289 9, 2R Ggﬁg-‘é‘o}:\_oé_ A A7}

22 FaE 3 01 7} sto}. AT A5 EH BAE o]
Fote PR de A8 22 224 st 9
A gk 7ol EH ;@Hal S g gL 22EL 17

Hobd B olis} olE 22 E Z&(tuning)dted B&
NzZbe de® A 2o guld B dFolMe ol
2498 HAHL AXNA $1u F 4T A g 7] Asto
A% dFQA AU EY A (competitive network)
ZF2 SOME AH83trh0)(10] o THe 71&9
AH-8-8 o sH(back-propagation) €L FR Tt
A A+ AT = 1, AR FAE A2
HAC gFE WEE 9HIYA 1 ZurE 7}

}“ Fdol . E3 dunygEHs F@E L
A& 53—Q g = gl

%‘JOH

& op az oox mp ap pE S

n‘- 29,
l?*"i

s r o
%

o
oS ©
£

O _[0(

4
ki
=
B‘d

A
oX
L

3]

ot

i

2

X9,

T

!
=
i
)
ol)lv

%@

Wit Wit Wnt i Wi Wnj Wim Wim Wnm

()
,‘
®

ag 4 A A8 A= FE
Fig 4. Overview of self_organizing map

Aoty mde 2L ¢ AojA 3 FPZAA &
Ay 982 7450 doh 4HE AEEE AYE
o Y= BE FHAAA Agste st AP 2R
Ag ol 1o APse 2FREFT 2FAYA 1
ol 3 @Al E A 8o B AFAE e 9
3 RS dE 79 £E vl AREA gu FHA
E4E #EE o ¥4F l gt HAds HAHEE 8
o AR Qe 7HY £F 2R #FE ALEA @
T FH FET ALY AL L 24 E et
dFHE7 FA4 FdAE @7 "WEolth 2 42 dA
Aoj 2R AY YA 9 FASA Atgo] oz W
Fe vl dEsd BFS APoEN v =2 AA
B9 At EYnds 22 %42 £ ¥ 4 3T
RAEE 5 U ZRol Foi F=2o) IS s 8%
o 4uS 2F AES AT, B BF Aol 3] 9
¢ "se 29 5% 2o

2 gy s

(CCD7iugzt 0IR)

2 Yo is

(E2 A MEX 01B)
stes =\ S TET
K =87 2R Rm———
o aay (8&8 2= 018)
s =Y
(=¥ 2E Ha| 0IR)
a9 5 3 W AdE 943 Zx
Fig 5. A block diagram of the system
6. #4= g AD 23

2ol 2yze Y5y AN FA=zd Wy o

+¢ Wz A "o Folu FYE wFHy] AW



62 / SOM$S | &3 A&

TP F WY Aojd) #F AT

e Ben 2o

Character
points of
the road

29 6. 4ol AEHE 9 WS
Fig 6. An input variance for learning

Xfl"_." Network
. for  |—» Steering-angle
Xs———>| steering

297 8 3% AE AT 49 AA

Fig 7. An input connection for steering control

Step 2 : 98 WE9 ZE FHEFH] A= E A
3} 22 72 j Aolel A 4= o A
9} #ol AitE
N
= _ 2

od71M, X(HE t A-AA i HA 4 A
o gxolm, Wi(He t AL i A 4
e Yashj W 9 7 Alole AARE
olth. N & g wE a9 Folu}

O Aze wHE 44,
j oAz 448 wa
® Step 1 2 It}

2. 32%8x o4& A9 Step 4 B v

Step 4 : 7 ;9o AEAEE A 2H I

A, w8 59 class & AFHE Y classE Y]
& F AR, AWE o183t AAREE A=
gtk 71 A class® Z2%2zZHE e
Y class® 7HAE 35

Wi(t+1)=W;()+a(DIX(H— Wi(H] B
0<a(t)<1

2. & classg 7= 3%
0<a()<1

ada Step 1 2 7}

=

!“oh‘,}alri

Wi(H1 @

9 "AxolA a(f)d M2E FHL YA d& 2
Z1Eo] He JAG] 4HL 388 8271 "o, A
aA dAsd 55 YHwHe 71 Hu ziawﬂ
FolAw 94, 289 2g¢4g AAsted £HE
OFStAlA BT B2 A5 ofr|EA |vh 19 t&tﬁi
AAFGE 2534 HE A4 wH F7F Foksto AR
S AeET AU AlolE ¥+ YA EHas
WAL A4t AAz HE AAE & sk o
AL H4EE FAA 29 AYATE st a

012 343, 2 JAZE 1002 3o 2dy &

rlo rulo

o
s
o

onl

)

¥ o fo
tlo

A 2%z 24
FHZRAN UA sEAR
& FYsp7) A%

7. %5 % 53
2Ro] FYstuz s=
T gHAZ AEES ol &3y F3Y

=37t 4E¥Ee e o,

JPo2RE 328 FI2 AAZRH 849
AEE AN ATAZ T AN B,

A7 9B Fo 9P pSH BE UL
9 Adg Ava

Ha Aol 9t &Y FUe Wesm, 3o 3
Yot 2942 e

Step 1 :
Step 2 :

Step 3:

8. AgolFRE &F

AT ALEF ZHe A 5L Servo motor 274
£ AL g3 vlo]lA R vleas) @] Ak AFY A
A1t §AF spch[11] webA] Aol AL S-S 2RE 2SS
3 2EH9 A £x& ndd £ Fa7t §lo] 1T
23 RE 9 HEgY AF/ANL & Qe FAH] vk AR
2 448x AL AFo] dHT VAEE HAN
Mgz & dAdgd HYgHe Pgd zYR 2
(cornering force)= Z&3HA AT AFo|A AL =
o AAEEL AEA dojvtr2 FVY T2 FE
9% e ZANGG. YtH o)F2re) FA AHL
a3y 8% 2rh{12]

0.

l

=



BREHE - N2 BE B

44 4 5% 2003. 10 / 63

L__jh

/

I 8 ol 2Ee A AF
Fig 8. Wheel track of driving robot

=
ke
ng:

a9 9. zA& F8 AEdelA

Fig 9. A simulation test for autonomous driving

a9¥ 10, A EHA A=
Fig 10. A result of simulation test

29 10904 2 F AFo] FAS FHo| EA i

=]
T
PoNE B2 FA4 23 Rolg 2498 gy
AHol} gurg FRNAE 2 04 glo] BRAAY. ®
EF4E Yol £4Yclen s 2§ ogsA 2
T EREAL A7) BEe) 2o ERPL 8 W A

74 eneFE ggol st A2 ¢+ Atk
Fod A2E 9 F A4 £AAst FEY daelFo
Al T 2FA4EE vnd AHE 1¥ 1194 ERAFTh
a9 11 A @E APl MM HZoz FPste
Agold, (e $508 FE 38 tehdth 24
Ash FAF gaelZel 98 ALY WS AEE M@
A A7 1 2o FFE A% 095°, L% 1°]1 ¥
FRAE 9% 200, L2% 2 At £AAY +4 g
E BdEzdAt JHERY WA FEde W
st o% TS T WEl 9ee T & AUk

Steering angle

—4+- Human
,J‘ % Algorithm
-10 -
!
-20 . :

@D =
© o

P T R o
—NMT T DO O

Time(sec)

(a) &5 59

' l
o *
+ Algorithm
-10

Steering angle

(b) +& 9
a9 11 2% 24 v
Fig 11. A comparison of steering angle

2. Al =" T4

g 12. Ao AR olF 2R
Fig 12. Experimental driving robot

2 AadelE AFH Al m&dste] 7153 DSP
E ALgslYn) g 2R FAHL ZA FARY A
o2 YxolAg FA|ojFA = Texas InstrumentA}
o] DSP <9 TMS320C67118 o] &3t dAxels AF
A @ Fo 93 ggo] EHEE TAsNT o

an

Axele CCD7HWE R 5 NTSC A 3E wol, 1 33
£ Digital A3 2 WA o]Fo] Ao} FFAEY THL



64 / SOME o] &% AFP2 L) 3 L Ao

5| A4l & QF o2 360%2409] =& FdHE & B§ 15=d
e =2 Mt FFHHA o7 4 diolE 9
of 2R ZFgdHol"dE dr] i B JAFdAE
Potential meterg A& th. Potential meter®] & ¢
Fury] 943 DSPel A/D ¥E 715§ 713 ADGS083H &
AHEEtH o BA 23 Alde EAHAHN e 44
B2 ALg3tn &g & 3 WadAo] Ade 229 g4
FYPggEo 2 ALE3tH T gE0] ED volE = A
z}2] CMOS SD RAMS! K4S641632D-TC/L60o] A =3}
Ak, Aojrt dlely wEE g 2719 Algd FAle] 7}
TIHEF AAEY v @4 A8 43S Ay HFEH
2 BUl¥ RF Module 3459 425 gla v A 3}
U 538 Aolsls RAojf9 AASEH A&t

B Ao] & IntelAbo] 16bit TZ A4 80C196KCE At
83t DSPAlA AAG HH & Algd BAoR wols
o 2R FAYE AAT F UARE FAAS. FF
Aol FHoz ZEEG A3l dHo)g 5 Ad+=
AEEA ghom Shgol od 3 WA ARt ALE-H
of. ol 2@ # EAo] AlelE= RC Motor(Radio
Controlled Servo Motor)®] Z% Z+ £&%58& -30°~30°
Atolz A& 9 2F& Z+zh 5°4 13707 HEE HA s
AUHA AN&T 2g%E AL stH

ANE Fdste 2R A HAFE e FH F4e] sbw
FEE B Alad"oAEs Wy B 71¥F RF
Module$! RadiometrixA}9] Bim4l8F& A}l-&3t4ch. =17]
THAAE @aelFe FAFAEoE AMEH HFE Y A}
e #AEld M 933Mhzel™ A& 0OS$} Language:
windows983} C++o|t},

o o [

o o

O

O;

S

ZEadolE |l [ QN
l l \\\§ RF Modem
E A0
(BAM2]+ &) MH HFE
I 1 (ZA8)
E3]
= goiw |~ | 2E
(== "oi) = §
= =g

g 13 A3 A2E FAE
Fig 13. A block diagram of full system

Yol He 229 28l o3 $EE Aojate ¥
AM F4 =zl Fujsh Alo] 2RI WE ST G

SGAE AE3E Ao] ojuY 4T SxoA =
ptE g AEse Avg ddsdth 2R £EE 0

0.3m/sZ Algdt] F3 Fo 717G Ao E 3A &
d wAste FHolge WAL 4Ye) BH
Zzo g8 2xe 3 WA Z TS 98]
o] Zo] 50~100m™ EH ] Z 250~300m > &2 o]7}
o] E

Yo FulstdTh 4P Age] BH 2FoE

o

BH A7

2EE $AGA 2R § B G5 A F 3
%8 2¥o Edg Avht R4 B 5 A=AE BUd
AT, ZRS & A7 A5 & 105009 2 f5e
Ed2 0¥ § WAl FHL AA 2 N5l e 28
o AAolg ¥ Burstdch ofd) E 12 10M9 o<
Fagold Aol wek 448 7 58 vehd ol
AHB 7Y AFE APe) @ Aol UAA W 90~97
Aelel M Zkzh g4 sle) Al e & Atolz} 9l

1449 Rae &

Table 1. The quantities of generating neuron
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