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ABSTRACT

Forward collision warning systems(FCWS) and lane change assist systems(LCAS) need regions of interest for
detecting lanes and objects as road regions. Watershed segmentation is effective algorithm that classify the
road. That algorithm is split results appear differently depending on Watershed line with local minimum in the
early part of the seed. If not road regions or vehicles combined the road’s seed, It segment road with the
others. For compensate the that defect, It has to adaptive change by road environment. The method is that
image segmentate the several of regions of interest. Then It is set in a straight line that is detected in regions
of interest. If It was detected cars on seed, seed is adjusted the location. And If It wasn’t include the line, seed
is adjusted the length for final decision the seed. We can detect the road region using the final seed that
selected according to the road environment.

7|1 =
FCWS, LDWS, Road detection, Watershed segmentation, Seed

1M =2 Ag T ok SRR Bz A2"S 98 zpEF

- o dAystvlets Bu A4S ASHL I

A Aol AAsh A 52 18T A o yuse olgdtel AY FT AW Axd

& &xdx Bz A2"I(ADAS : Advanced Driver (FCWS : Foward Collision Warning System)3} =}
Assistance System)e] Aol AAI Y AL M w7 Rz A2HELDWS : Lane Departure

FY 9 wkaks FY i 71Ee] yeol

- 687 —



ro

IHHEASS| 2015 FASEEHANE

Warning System)e-2 Al &9 A|xglo=m &
g Ho|E AT F Utk AT AWy I
S AA 2 AAE A&7 A AE
R %ﬂrt!&“ﬁoi A= ojof st o
A Y9 A=Y Holofof gt AN
s AR dsiXeE A=EEH I 99 9
o&2 BEE7t Hojokght

o £ 1t no

AFE v Ropld g4 U B
St ohE Pol ATHI ok IY $BE

o x] =41 Hh(edge-based approach)¥ dS =
Al H“ﬂ(reglon -based approach) 2. U= 4 U=
b A B8 daz]E(watershed segmentation
algorithm)& 3t% Jgshs T d9 £
WHO 2N AYPEA e AFo Eo
HE 9490 2 AAAY sdEHE 99
AL met B&o] He dugEFolth l"f:—’r‘—
A +8 daglEs ol&std aAx 93 1
o] FHE& BF3r] A F2 AF 3|
FE= Yol & seed7t Bastth BFA £
e seed7t AAHE FHol mEtA BT A
7} gepAeEl Wk seed7t WA @ A
(lane)olyt T2 AAE MEstH A=Fddd =
gto] Hth ol EAHS By f&) HA
g FAAA F& A AF 5o HERE F
3 seedE H-FHoE WHMAAAA HHG A=

ru[o

Fe ol drke AL Bk
n.& &

2-1 AXg AA
RE&A 2ol seedE FHSFH O
AHE G ol dE= HARE HEs)
gl #AHo] a3ttt A HAAANA A
BEL Adolg WA, A= H 1A

£o] 7}53stth
22 YoM A=

JN

Ato]l & xpAle] AlALS

AN rd o= FHof gl o] 5AHS o &
3l AAS HE A28 4 Aok
QEGA 1919 FdAZS Fr] s 1

Ade] 1¥2x¥ grayscale®2 WIS s AY
HSVE o g wEsty wEvalue)dgs ©l§d
ot 3kA Rk ‘é“] 5o YR IAAN TEHL| A
of wel xS FRE] oAHE AU Atk

9 2. grayscale ¥HE

93L& 349 rgh¥dS H(red), =(green),
Hblue) z+ 1xde] g0z Hedte] Az
4 e 4 e o8t =3

(@) red (b) green

(c) blue
a9 3. rgbEE G934 A7

(d red, greenx3t

=9

Al A B4 BAR w@A F W A
o A BE A9AA BE 8 el
=RHAle BAIQl YA G e e
A e A D3 ol AA B WA
Aze GHow =< s AUL B8 4=
AZ 5 ok BEE BN AT s
2 reld ofd Jle HUYARODE AT

VA A

]oombination = ( red green

)/ (256 % 256) D

O% 49 Zo] oy MY #AANFIE ARFS
IH I = g2 AHAEE AE0] 7Msst
7t BAFGEE A2 | AHEY V1R HeE
% Totd HAHAA M Tk AAdES
A 22 (road)e] zHA(ane)o] BTk o] =zt
AFE = ZJAEES OI%OH
seed B FHF seeds

of

ma;:

A £ x7]

4AY % e

— 688 -



HMEX SeedE 7|ZEE E7l| 22 0188 X=FH HE

AEE 1 99 d9eE2RY Z2E & o,
Aol AFe Mg or FajAoF vk 2%
7] wZell Aol ik HEol BETLE]‘H A=
A steie] SO o] &¥ F7t 3

a9 SAHY A stgRol= X}a’ﬁ«l laﬂ
7} on:} AP o= o] aYAES 9 63 2
o] &£ A =(saturation)¢} & HEZHES 7HA 1

UTH1L

b o nlo

TRz oo e

2-2 BA B (watershed segmentation)
A B dugEFe A4S B4 9

T BENHOE Fol ARSHI AT I £
duE]EL oAlAF4 W (edge-based approach)
7 9954 wWH(region-based approach)
% £ et dAAE g4 HsEE 5
3 5 AAMNE F= pHoE HFF o
AE e Bie] astH oAE e A
Hol wet & Q?Jri YEIUYA =HE @ o
Atk FA= WY Sl2EIHS o] &t I
A%, B9 WY, 99 EFE 3 EA I
Al FAES A JTor Foste Y E
FHE FA st HoITH2-3]
1=

A (watershed)+= d#] AFSA A
AR Adeg Ay Fukold wEl Eo| &
7h= o] &0t} o] 7ld-& Beucher®} Lantuejoul
of g AHgog2 FAH BT HEHIAL B
A B3 gz Z(watershed segmentation algo-
rithm< 9oz BHoz Z28d gy st I
HY & 01}1611 s Tt @ 9@

L}
Fore Hmolu}[z 3l

FZAgol AAR F4E 2 Q) e FHst
(morphology) ¥HE Fsll vlAdEg F4Hs 31
A T4 gkt

ASB=N{4A—-b- bEB} (3)
APB=U{A+b-b=EB} )

ATAE 4L 2] (5)2F o] Euclidean A
g #Hgs 3.

21 0= B3 I3 gradientE o}i
S ol 7hA st P Eutolst e
As FE F ded ol Watershed lineﬁ}
catchment basins® TF+&& A TH2-31.

%W

g(x) =lgrad f(x)|= (%)QJF(Z_{)Q ©)

F&o] FHa Ur‘ﬂ rainfall®-2] 3} flooding
2l F AYEg ste BEFA S s Hed
AAE @AR vzt ‘Qoﬁﬂﬁ ol ol A EE &
o] AAA = HAoln FAE MAHE 7 H4a
Ao FHE Eo EL AYuris Holth
olgA =i HAHAAHKE watershed line2
AAZE Fo P 2y E£o] o]Fof it}
BE BS54 E2ge 7 dYdd seed& F
seed9] &4z WIS F3 £LE A Hed
seed’7} oAwA AHA==rle] wal watershed
linee] tt2A HAAHI £ A= vg=24 Y
el 287 EHrOﬂ seedE HAsHAl A3}
€ Aol FasitH4l

(b) flooding

(a) rainfall
a9 7. BE5A B

2-3 EA £EL 53 A=9Y £

A FAHE T3 2] i HEe} 2
Aol tigk ARE 7IXA HAYL o] ARES
B3 A S A3 27] seed& AAHIHA
2h=

@AFE F¢ e 7IEAZE dYo=z
seedE AEEA HHA OAH A F3H =2
Azt #,9 2A27F shue] g9z B =

- 689 -



S Q. o) gdele Fau F Awe] APYY
o= TE Ao 7ojEeh AAold Fo o
nE #eUsE BAYel A 4 ok

(@) 7] seed (b) segmentation
9 8. %7] seedE& %3¢ segmentation

9x8 =] seedol| x}Fo] =
3 2 Aeee AF7A BAGH £IEHT
o Zo] HA-g o] Heloha ®Br] ofHu).

mH

(@) seed A1l (b) segmentation
a9 9. ZEH segmentation

a9 102 AAE 47401]/‘1 AEE AFHSH
2|7} seedoll Eglo] & A seedo] YAE X
¥ AR7F YA s wi7tA] o]Fd Holth
SHARE seede] AT =AY Afde A
of olaf|A XAzt FHAC] woiAr] wiE
seed7t AAS dA EI ZE =@ watershed
lineo] % Xoﬂoi HA-3tA FE3F £Fo] & F 3
o o] & siAstr] sl AR 2HE seedell A
HF=2 apde ARE Frola T A seedd
Aolg AxAgT o A9 A Foll Eo
T HAde FEHE JHR Aol W&ol A
=3 2 o) 7HEY A AR Q1 sk
seedE A3t}

E AAY HHPor Ao AHHES ] 43t
g 10448 XZF IAE Jl} e g2
T YEE seede] Yx|9 ZolE Al 1Y
113 2ol NEE seedol oJs] 2ZH3F Ego]

o] o] A .

a9 11. 343 segmentation

seeds AAstY 54 €L st ‘?}QF,
z7] seedell el o] W AFE A
T2 A4S A "tk ol& A HOH 2
F AEE F3EE seedd] 9AE 2AFI}I =
AE AAANA HA AAAHEE FES HolE
ZAstAA ANZE seedE HAIJEE sFATh
43 7544 A €82 A% seedg AHAAH A
A e gA FJn ZXEE seed’t 2HEHA
o AL zqomog 24L& 6}04 Axgdn
9ol 3

[1] S. Han and H. Cho “Multimedia Signal
Processing : HSV Color Model Based Front
Vehicle Extraction and Lane Detection using
Shadow Information.” & ¥ 1] t]o} g 3] =& X
5.2 (2002): 176-190.

[2] I. Choi, Y. Lee and H. Kim “Morphological
Shape Decomposition,” gF=7d B.3}383] 1993
UE 7he Sredde=3 #2049 A2z,
1993.10, 345-348.

[3] Parvati, K., Prakasa Rao, and M. Mariya
Das. “Image segmentation using gray-scale
morphology and marker-controlled watershed
transformation.” Discrete Dynamics in
Nature and Society 2008 (2009).

[4] Adams, Rolf, and Leanne Bischof. “Seeded
region growing.” Pattern Analysis and
Machine Intelligence, IEEE Transactions on
16.6 (1994): 641-647.

- 690 —





