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Lane Following Control of Vision Based
Mobile Robot Using Neural Network

Seng-Ho Yang, Suk-Hun Shin, Young-Hak Jang, Young-Jae Ryoo
Mokpo National Univ.

ABSTRACT

This paper describes a lane following control of
vision based mobile robot that follows guidline.
Summation of binarization conversion and image
data of vertical axis was used in image processing.
As an extraction of specific parameters of lane
image, the raw image was converted to the
binary data, and the binary data was summerized
to the specific data vertically. The specific
parameters were made to the inputs of neural
network. Summation of image data was used for
input of the net, and optimized value of tumn
angles of learned mobile robot was output. By
using neural network algorithm, possibility of
mobile robot moving to the target point and
following the guidlines quickly and effectively
was proved.

1. M 8

dutyor ZELE APHFAM Wo] AEEo]
SEARE A dAREAA Az FEIHE AT
AgH 2Ro2 THII Qvh oy F o]lFEE
A& FYL YT FEAY, FEIH, P
3, A7l 942 94 2 H2AEY Fo] dast 7
2 A% 94g 9% PeozE dady &

= ANSS o]&d: wiw oA A HEY
U

AFEH AL olgdt: wyo At ojzay=E
Qzte] ANZ Az"d HEd FAANE o] &F
e M&Hd A7 oj2oixm AP 53
GRAMe] @HAL oEREe ALAHL FAANA
o a8y GAAME 92 AR PE %o

Aol TFHEE &8 AelE ¥ F Yv T2
AAS Agol 27 Btk old BAE IR
Astna oFE F4Re el ANIm guh
WREe PEe 94 HolHE Hh - ABAA A
¢ AYE A AAL 27 AHGgR )
@ad o7k BysA Gk

Mepa B ERL ojFzYo] Fojd FEE &
Hatn FAsts HFoN 2V oA AHH
dolHe] Az%e ¥ AL A& N A
g Bz AN ALBT ok FAA} 47
H2%g olfatd Foj1 F2E S s
A RS 29 + Aee AFHAT

2. H|H7|u A2 EX A o]
21 HIFEI|E FEHE 55
3z RN EEEEIINEET
2y | oua " 22 2

a8 1. Z2FE oy,

o] FZE HHAALHAMN FE2AHEE FETE
#4¢ 29 1o Bt 93AME At B2
BEe Qe tg me FL4FEY AHYE A8 of
g g oju o gy fME AAZe] I
23tk AAGIH 07 255712 FAEE Y
e @A E3 we F& A7 A% FA #e
Feith B =FdAMe dAZGE 2009 452 At
I o)) gg WA, ojste] e FHez 4
ooHE FE2FHE AT FRAPERE ojsd
B4 AzEe Foz FEHI, AZFY 99
gt

oy ok ot
(U 1T ORI .

o

55 -



28t 9Ax| ol
2 (Neuron)9] 71E3 ¢l
SAEZ FAEHA ¢
B&sn eH, 3
XA Folzl AREH M
g dolHEZRY dgIFHAY
He d4e ¥ F 9=
_ClE SN e
= gdusse 3Ye
MEH"J‘*'] HAYPAEE 7t
424 AEHE A=
E4g %~*ﬂqB

% P 2neEE g ¢
1q1%%uwﬁq SRR
2da: gen 2ok 9839 2
145°ﬂ ?3@1 HEg FH o] AseE 7 FUEAA
REEo] FFo AEHIL HFo| SZHJAA A
& £931A " o EHaId EEgS v}
o Aolg Tl WPo2 AAYEE 233
1, 45NN GARAste} HAFANE olF 2
2 OA #AriEe 4R E A .

N
N
o M ool gy
Mo e g By
R Mg
o L o
n:Q:imﬂ, rloog
fy ;{émlo

o]
o2

o

N:‘r

o od N 1o oY b oW ok AN,
ox o
(08
o, -
2R
sk
A

K
Er}mgl:-{oﬁs‘&r&nlomlo]ojgolrrg-
e

FuRAZ LD VEEE
sgszzay v A0 [P we
0% 2 AHEZUS 0| A A4l

a9 2% °lT2EY fA I4E ABFHERE

AHEStE EES BT o)} A2Fe Fo=

F2d BERAEe A=Y Are f4F A-

o] Hol ojF2R W FZd diSse &¥Hol &

. ol2Re HHdez AR 2R AR
A48 ¥ 5 Atk

I
(@) Line  (b) L_over (c) L.45 (d) Right
1% 3. Zd=el o|E2Re X

23 saHd s 35

NG =g dge fAides 94 ddvd
Y53 ¥ E ZAdoF @t oy 4F L
33 Zo] A= 2RO A w B2IY
g3 ZAYG X 12 4 JEAdHn EE,
oldl W&dE olFEXRS XL yerdoh

M

0.

At o

Lineg $402 o5z fA%Pd wg o8

23 dZ%oz 2% 544 %
A9, 298¢ AYSE

o Relz AR

11709

1 Y-&8o) 3y
Input Paten | Target Tum
(input) (output) Angle(degree)
L 45 0.0 45
L_conerl 0.1 40
L_coner 0.2 20
L_over 0.3 10
Left 04 5
Line 05 0
Right 06 -5
R_over 0.7 -10
R_coner 0.8 -20
R_conerl 09 -40
R_45 10 ~45
. d2FHHo| AlARe 74

3.1 MA AM2™ 7H
a9 4elAst 22
2% olE2 HE&AUT

Image
camera

INPUT
(input paten)

Neural

» Network

OUTPUT

DEEEES
=5 e 77 01

TR ojFERA A7

Mobile
Robot

(steering angle)

7 4 A A2 7Y

Az GPARE YUV F2RRE F3
AN ARfzge] QPoz wuth ARHZFE
359 23E AAL AR A FAE 2L
2Rd o5z HAZE mdTh o @ AR

i OJFERRLE

3.2 HA AlAHD = Ho{7|
a1y 5=
HoFE,

2 =FdA AHEHAA
CMOS(complementary  metal

REHE 7Ed 228 24 9.

R EL S

oxide

semiconductor) °©]v|A] AlA ¢} FAHE HZ=7F AL

EHAT siesE dHE
7] W&l o AZE

- 156 -

A7 o

Fge ohg2a Ao
FAY BER



Micro-Cam2 2 o 320x2409 A9 sAze =z
YA 8HE, = 256709 Gray #EL 7FA1 QL
t} o] EE A& i386EX CPUE 7HAl& F Ao
714 g}, o]= 128KBe] RAM¥ ROME 7HA
3 0S¥ TB-DOSE Atgst & =282 C
AAE AHE3t ZH 3 AT

—. O,
Jtfizt bt A Main Board

320x240 8Bit Gra CPU + i386Ex
CMOS OIDIA| A ‘ HES5 1 64KB/s 31-' 0S: TBDOS-386

AHBEZI 1ms ROM : 128KB

RAM : 128KB
a3 5 Ak Alad,
4. dEEHFO A ¥ 3
33 +&7]
G Axdd o8 FIARs} AAGD 5= 41 cdaolM HEHE 25 AN

1o A2xA% 92 98 ZHE 7FE 1
H 6= F AIRE o2 TEANE He BEA Azel BANN LA F4FH o3
Ao REE 29EEHE A stk AzZe @, AFHoz AFTYHY 1079

dEgre MAAPFE 29 89 EHH

Main Board STEP MOTOR o=
1386EX Prazs || oo

STEP MOTOR 2l
PMazs | oEY

a8 6 AMoiz| # &7

Rl
il
[
of
o
a
it
o
A
Ji
ox
I
o
)

4 MHY Aoy L over |0:238833 0000000 0000000 0000000 0.000000

B =R Aow doz MAFE A|o]r)e - 0.000000 0.000000 0000000 0581250 093417
FzE 29 7% 2tk 94 AHE 321 10749 Left 0000000 OSERo0 QOB 0156088, 0000
BEAE HOIE (U, Ing, -+ Iny)E

x

Line 0286667 0000000 0000000 0045833 09BBAT7
@, PAZe 2902 3= F2E AAn Q. 0.981250 0.022917 0000000 0000000 0.C00X00

2 A=
’ N 0297917 0045833 0.914583 0.925000 0.000000
A7 E FASE 2 ARz FrE 99 Right 0000000 0.000000 0000000 0000000 0000000
% 1071, €9% 57, 293, 282L 1709 AX = over |0950000 0735417 0.0CEI33 0000000 0.000000
2 magan WBdel s dolHL oMoz . 0.000000 0:000000 0000000 0.000000 0000000
7S Gt 0%H AR oz WEdd _ _
9. QeEEd 2929 BAPsEE BAE IR E 2= YA S wEEe T

Ayt
¥ R

ol= 42 ALLEHI, MSEMean Squared

001, = 0052 8o &3t s

85 T AAIZY U FANFAES A9
o

3¢ vehin, Sgd TEHA F9d stol=g 42 MF=HS o[ BF oA 2AMMY
QA zAol ARFH2E] JHEHRE AoirE F Fulete 9 11709 Hedae AR T
4% 298 A4erh 2 Q4 A7 A%E 39 99 JER



1.1 »
1 —1.45

09 == - L_oonert
08 f e L_oorer
0.7 \\¥ - L_over

5 0.6 — Left
05 —Lire

o

= 04 I —HRgt
03— e —— —Rower
2p | R_oorer
0.1 \/‘\ R corert
o 10°  5x10* 10x10* 15x10* 20x10* 25x10*

a8 9. Epocholl ubE miE d|,

0.25
—_ —— Ermor
5 0.2
]
hel
o
g 0.15
o
H \
=
N \
L
s
0.05
0 ) . . . n
10°  5x10*  10x10* 15x10* 20x10* 25x10°
Epoch

a8 10. MSE2} Epochel H|ul.

MSE$ Epochd #AE ¥ 102 ZEHAC
o2 o] APE £ F U

43 FHAd

FTHAELS AL EAZAAM AL BEAA It
gtz J4E dEder JAWES A& HAAS
FRA0 A Ak 1Y 11 ol F=89 A&
T8 Egolt.

e %m:f
O3 1. XExd 24

54 E

2 =vdMe AFHETES o] 8std HA7|N
olERRe] Jol=de w FPse A2FH
HRel e A7 Jhel=gle] #E S 9
3te] o]g} stu A2 wolHE stk vt
ol=gide wt ARE FHIe WHdE A%
274g olggdozxn HL HolEHE /A B
A A s agHor HRE FH
P& = USE EA

N rlo

= g |

[1] T. Duckett and U. Nehmzow, "Mobile robot
self-localization using ocupancy histogram and a
mixture of gaussian location hypotheses,” Robotics
and Autonomous System, vol 34, pp. 117-129, 2001.

{21 PRanganathan, J]. B. Hayet, M. Devy, S.
Hutchinson and F. Lerasle "Topological navigation
and qualitative localization for indoor environment
using multi-sensory perception”, Robotics and
Qutonomous System, vol. 41, pp. 137-144, 2001.

[3] Young-Jae Ryoo, “Vision based neuro-fuzzy control
of autonomous Lane following” Neuro-Fuzzy
Pattern Recognition, vol4l, pp.245-264, World
Scientific, 2002, 12.

- 158 -



