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Abstract

Currently, most automobile companies are interested in research on intelligent

autonomous vehicle. They are mainly focused on driver’'s intelligent assistant and driver
replacement. In order to develop an autonomous vehicle, lateral and longitudinal control is
necessary. This paper presents a lateral and longitudinal control system for autonomous vehicle
that has only mono-vision camera. For lane detection, we present a new lane detection algorithm
using clothoid parabolic road model. The proposed algorithm in compared with three other
methods such as virtual line method, gradient method and hough transform method, in terms of
lane detection ratio. For adaptive control, we apply a vanishing point estimation to fuzzy control.
In order to improve handling and stability of the vehicle, the modeling errors between steering
angle and predicted vanishing point are controlled to be minimized. So, we established a fuzzy
rule of membership functions of inputs (vanishing point and differential vanishing point) and
output (steering angle). For simulation, we developed 1/8 size robot (equipped with mono-vision
system) of the actual vehicle and tested it in the athletics track of 400 meter. Through the test,
we prove that our proposed method outperforms 98 % in terms of detection rate in normal
condition. Compared with virtual line method, gradient method and hough transform method, our
method also has good performance in the case of clear, fog and rain weather.

Keywords : Mono-vision, Lateral and longitudinal control, Fuzzy control, Lane detection,
Gradient method, Hough transform, Clothoid simple parabolic road model

I ME

A2, FuUs AEA 43 A5A AEH el
AT NREE AF FA A A%k SA9 kAl
9 WE AN A8 ddd waE A5
(Intelligent Vehicle) A3} AF+E 3 st
1], 53] AEar 222 &7 F3 34 22
st A e THE FA, dilsy] ¢
A7} ITS(Intelligent Transportation System)]
Al A ZH(Corresponding Author)

1 2009. 12. 18., 784 : 2009. 12. 22,
1 2009. 12. 27.

*

¢

2

o ¥

Ao
T
o o

oo ofy gt 1T M K

e

4o ox 1T O ooy v i
e
r

o2l
oo e U e
2,
c
1%
Bl o
2
>
o
f
ofl
9\_!{

g

M
2
o

g AT wokm zE Al HWA AT &V
7] A2 gt

Ay A §& okl A&EFTY AFat
s Agstr] faixdEe 3 wEF Alol(Lateral
ControD¢t £ "& Ao (Longitudinal Control)7}

254 otk I W Ao EEye U AHL

1A gte] ApaFol AAdolA Hlolwte] glo] AE x
T T F =T de AN KA Aok Y T
A o] AHem AFE oA A
g 2= Aol F Abd WA Alole E2FwA[2] 2
g1 F WF Alele A FHd HAste gdw
Foha(heal, naa 5)& A4ste] Ao 3
SLEE Aol Ae Hx= Ik

A e Al fdde AME TR
FARD QY TlEel Fdasith FARE AN
A e A v AAE ol gk st
oA AAE ol &dhs WHoR ERHT 4 Sl v
A AAME delA AA wrh £ Q4 gl A=t



181 Ns8 NS HSH HOES I8 Kaola
Ao Ael 24 AHE Wl Asol "oiHAH, . XA 214l 7|e
Agst ARE FAO 4ol Aol o= AA
o oA wA E gl 22 84 RE de g gF Aol Axde ANe AL A
T oQew, 7tA B oA Al Hste] dA Aol J|BH oz M3 wo|xol s} o|n|A e =
Adat. 3 Y 9L BHn A¥e) B9 wd A
galel AN ANFE HEe Aol ANE A
SHom F4 ¥ I APe AUn ek 2
P AA olulA FolM B B FANe AR
a7 mEel zhgol AA olAel ol i A,
Feg ANOR ANFE ORE T 5 Atk
o)% FESY] o, B wRANE B G
el 912 E AAHReal Time) &2 F48k3 2}
= A ok Qe A4 87 g8 sz 2
of Ab&3HE E=40]=(Clothoid) =2 4 &9l
TH 1A 7, 2 A A BHow DA s A2 AH A4 1Y

o}alar, Virtual Line Algorithm ¥} Gradient
Method, &3 W3k (Hough Transform)s3 #-&

A AE ClER A A AR 2R e 44 4 dneza Add FueE
3

Zldkel A 14 W8], =
Transform)< ©]&3F A4 ZAbsf W [7], 214
(Neural Network)< ©] ul

= W& (Hough o

i
- 1=}
OOEH]——, pUa

_I?L-l

ST,

a
<] oo [<2R=K] i H . o 25 I-I:H
Ao 24 BA @ BAsn xeke Ees @ 1. Virtual Line Algorithm2 0|8 &
Fhelets &3 A A2 e AAEHE g
9GS AbEEte] AS AXEE 8], AR
' N Y52 el 7HA7F Ak A HACA ol g &
= % TOD View oJH|A|E o] &3l Ao 3 - N
o o] Al = ol HIE oW W 13 e dagEFs H8ste] BHa FAHE Fol B
= U=or— 1:1[8]’0_ ]ME}' —l‘r‘ogu ROt 9/]_01_‘_ 44'750‘]*1 }\Hio 0]__"1]%_0] 7H‘£’%E} o]a
2o olgd AN A wW T 4 JES o]g
Si= & a4« S H 37y = 3 3 g oz Uty we A oA AdzglE Zo
ol AN e aFA, ARwl, Az, T e ol st s
N o 71 Beol AHgEE daEE 59 syt Virtual
RS 5 A2 97 add U3 g W Line Algorithm[5]°]
ouf S Ao} AANY wol fapg o
Soll o3 H el gate] AFA FH] B
ofEfo]l YA N Byt 21 HPHE At ; I -f——>
W-e1 aclell WIzFahA] grof zpdo] AR Aol § ‘
U gzl & AAAAY agA) zgwst
Tl A Fds A dd N ey
2 AFdAE AAAAS B AA =RoA )
AbgetE ERACE Fds kR OREY TNie®
E%ﬁgi \:_L/‘]'il'él"_‘ }\HET% f(}-/}j ?_]);1' 7]%_% 1‘3]‘3 2. Virtual line algorithm-‘ﬂ r%l’?l’ 3”]'26‘
Aorstm TS Aolaty] Y3 A FAA Fig. 2. Decision process of virtual line algorithm
(Vanishing Point) F4& o]&¢ #A Alo] 7|¥&
Aorsth, AleE oyalZel HAES 98 149 o] 71 olF MR FHAAY ThedH A
CCD 7hvats A=A e A4 2o 1/8 A7 o] of 7He] A& A o] S TEeE A
= 2RS AFeli FRiolt ZHE ALLET A 3 AEHE wdes daugFeln. o
400 m S Edo|A o]% mieo] F3 grES wA g ZEdel Yeles o @ AHAs =
ANEAT e w3 HAE A 7]Ee] A el el 9 stus g FogelY #HXE gs o
A WY Hwe E5 Aok dugZe y: < UF 3 #FuxEY T3 A fxE T
o mRE AL olglgh AL wHESte] JA =l sid st



:(_1:
@
0o
=
o
n
0
i
fon
fir
Ho
Pl

a9 3. A F2 F3 A

Fig. 3. Detection image of straight lane
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Fig. 4. Detection image of curve lane
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Fig. 5. Flow chart of lane detection algorithm

>~

)
o o rr

Gradient Method@& @A A4 7+ 4
7} =e was wa Lerith AAEIF 00
&3, 2 ARAA A AAEE ﬂ%h
Agste BAS RHEstt A BE
2l =

2ol N Fes

],

r

%
o

T’é
i

Current Pixel (I1>T)
719 6. Gradient MethodE o] &3 A F&

Fig. 6. Lane detection using gradient method
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Fig. 7. Hough transform algorithm

19 8. F X W ojn| A

Fig. 8. Hough transform image

a9 9. FAERE Q14

Fig. 9. Detect curve lane using hough
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Fig. 10. Clothoid parabolic road model
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Fig. 17. Membership function
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Fig. 18. Simulation result
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