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ABSTRACT

This paper presents a new morphological spatio-temporal segmentation algorithm. The algorithm incorporates
luminance and motion information simultaneously, and uses morphological tools such as morphological filters and
watershed algorithm. The procedure toward complete segmentation consists of three steps: joint marker extraction,
boundary decision, and motion-based region fusion. First, the joint marker extraction identifies the presence of

homogeneous regions in both motion and luminance, where a simple joint marker extraction technique is proposed.
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Second, the spatio-temporal boundaries are decided by the watershed algorithm. For this purpose, a new joint simi-

larity measure is proposed. Finally, an elimination of redundant regions is done using motion-based region fusion.

By incorporating spatial and temporal information simultaneously, we can obtain visually meaningful segmentation

results. Simulation results demonstrates the efficiency of the proposed method.
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B2 Hs e A 08 487171 A"

2o A3 44 £8-2 ddMe @S 234
Y HRE FA 3HAste £ Wy dig A+t
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gt vpA e g 5HAM FES Pt

I A32Hde A 3s

EA o)A morphological A1 E7F 44 £ 9
AR A A Ao g8 Jesich WA
71E9 A% FAM A xl6]e] FAHES Yol
olgjg FAAL #HAY F U MEL FA A=
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£ + At

¢ &t intensity marker Yol motion marker7} §1&= 79

1199

www.dbpia.co.kr



WEERSERE "97-6 Vol.22 No.6

¢ &} intensity marker W ¢l 3}142] motion markergt
de 3¢
o 3l intensity marker Wol| &2 7} 2] motion marker
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[ find the largest connected
L subset S'' in S*

area(s'') > h

exclude S from
consideration

add ' to the list
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AArsted A7 A9 A st g ke 7189 Y
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H4E FolM oA sEFYo BFEH AA G
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7hA] A 4 et

dd g2t oH g oz FPEHA ML 3L
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d99 23U =¥ wrlo Ui o AS YL
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dooz dFd weict G thy AT W affine
HEL A 2o] Aok | AlatFo] geopA7]
g Eo B =ENME 0 e a4t Qo AR o]
Z7tEd vich vhg Al 9 affine WG A A4
A 2 e At gGo Al2o] FrtdY &
ot 2 499 £33 R84 W% R¥ol A
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< 999 w133 A oy Al gk Ately &
& 22 §E HA3E s A, e 999
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= ach 13 F7 e a9 49 W
ot 4o T3 dvigE FE AN FHY Y
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34 25 J|E 2y HEt
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g AH8Ete S wv Al Y E 99
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He 722 4980 EAg + 3ot 28rg 235
3} gyl A olejg FHE 49 AAs ot
olAo]l €AY 71& 99 P (motion-based region
fusion)ol] s F3te Q4 BEE daslsted £8E
B9 44 2 23 AvE JE IA &Y
o} wibd 33EM BEE ddE], 9901 #
A3 MZ ol 28 Ue AS o] dYE sl 9
e YA Hed ol AHgdke AU FAM
< affine 28 & AHE-3to H AE T

o] 2% F JH Y WY AL F dgd gl AL
A5 2.2} W (least-squares technique)g AHg-3le] 7
% A3 affine W8 A5 2 23 A X(error mea-
sure) & ©] &3t AA A drh HF affine §F <
23 AEE p3te Wy ohEst

o 3 affine ¥ 9] A4t:
49 Rell t)§ o] % ¥ E)(dense motion field) EHE
Hx 2bg 22 A ol &3t A9 affine ¥
BAFE AT o) HAizlE ol § 23k )
3z

Eay, .., a9 =2, [ddx, y)—a1 —a,x—a;y)*
R
+(dfx, y)—as—asx —asy)*] (8)
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AM 239 olFHE o} watA o] 23 g
HEAF {ay, .., g}l 3] Hu|EF H 2 4
2022 59 6709 ¥ 4ol dojn. o]
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Wy Aol s Egolatd 1 & {ai, ...,
affine WA =7} "},

e © 2} 3 T (error measure):
FHFH R;o] ol HEI AME HFH WEAS
{ai, .., as} 8 A (8)9)] sty 2] 9o} 22 2.7
A% o(R)E AN

as}’t B3

N Eai, ..., (;5 9
o(R) \/ e ©

L]

o(R)E 4% RUR; A R HBo2RY ¥
B9 Ro o|FHE BXo EFEUAE onich
webd Wi AP L o(R)E 71E22 s Aot

ol A AFT HA affine HP L 23 FE °f
&3] FA Yol FAE ol G & WS He
g 29 3o 2 B =g thehideh o] 99 ¥
102 AU 71F9) HANA Fde #e o9&
o 2 9d9ez Wit e 99 33 Ager &
Al &2 ok 7o

1. BEg A% 718 H(seed region) & HeTh. 014
M2 ddom dds] & JI9s FHE &
49 7FEGH o ittt 493 YL UE
9o F M 2 49L& V1EFHe R dYgstr) o
2o Azl ge] & wteinHE 4 # AUk

2. 715299 REYPY FRYY RE et 9]
A ¥ 89 H(merging candidates)2 7|5 ol o]
2T P F ol MEL FHoE GFHA ¢
go o= g}

3. 99 RUR;o| S F3ste H 3 affine H A5 {a
., astE FETh

4. FR49 Rio] HEAARE % LA o(R)E
Asrgdet. 714 o(R)E 99 RUR g H
H ygo 2 Re9 Rl ' Y WE Y HE
g ol gt

5. 3899 R& 71999 RoE HEE AJMAE
H2EdT FHYY RE 71EY9Y RE HEY
ANA = LAA T o(R)E AHE3t AR dr) v
A o(R)7} FolA AYAUET Hoed FTH Y
R 71% 99 RE W 7|F99L T
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A& Ws wel AA ol Pt uheba
FAE MBAFeE FH A Ao wolATh

6. 71299 FHM o] o] MY FHPH] gl&
) 7bA] GA) 2-58 whEZ o F(recursively) 48 3}
A Gk Z1F99 T o ol W 31}
RNow MEL JEFY S Fop WS FYsh=
A 1-55 ki)

Start

l Select an initial seed region R, ]

I
S M

[ Y
Find merging candidates R] of J
m}

a sead region R, ¢ (k]:)fl.

L Test merging of R,and R J

L

- . ~——
T~ No
Ql candidates are tested 7.

(j>y/

/I Yes
@ merging exits
round a seed regxon/?/»r"
\ e

Yes Update
seedR region
|

All subregions are
signed to new regions

No

O3 3 234 71 99HA 4 58 %

V. 2oy da % a3

 HolM e AL AlFZ I BEY 1 ES
o] &3l Bo| AN AN E AN 2 AAXE B
At 2o Yol ALEE HAE AL "Miss
America” %42 4())3} “Carphone” FH(2 ¥ 4
(2.2 QCIF(176x 144)8] =712 7tx ™ 8 E=R
FArgtstol ok el AlFZE I FEE
34 @9 o] o)F e A(dense motion field) & o] &
e FEEY 2019 WHE & ALEEt FA st vt
2% 4of A F ol F WEEE 29 Sol e A
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o] o]F WEFL AVHLZ 3 Ty H¥EsE =
AY7tel 3@ Folct AgtE ¥ g e 7zt
A QY 9 F2A4E Ho)7) s olfol 2teiA)
of g A5 et At

4.1 AlZBZH AE marker =8
A7 A% marker %8 913l morphological

open-close by reconstruction filter& A}-§3}a] 9%

(a)

F3E destgn. 2y 58 d&ske 948 a9
6o YeERiQlth olu] A}R¥ structuring element 3
7€ 15x150.82 e 2 off& -0l 7l(head
and shoulder) ¥ QCIF S|4 = & zte GAbo) s A
€ A7 AR 2 A gie)n).
©a3te YA e 2 HE intensity markerd $33}
e o714 grghe] #d3 995 27171 200 B
o £ 99L intensity marker® $23 %ttt 3549

(b)

212 4. 9194 (a)“Miss America”(83th frame); (b)“Carph-

one”(106th) frame

........ T T e e w e e e et v P
....... e T T R S O L I ]
......... e e M M me e v r s e
.......... e e e e e M Mt e
e e M Me e m e w ot 4 e
iR I R S S N L
I A N T L

L T

# e a = oa
Pl

Ve e o= omem s e

(a)

(b)

218 5. o) E 4 €] % : (a) “Miss America”(between 80th and
83th frame);(b) “Carphone”(between 103th and

106th frame)
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intensity markerZ 1@ 79} veb At 2N Z
marker2] 2 & gray gt 28 H A8 2 joint marker
7t obd H9, & B84 § o Y(uncertain area) $
Moz BABIATH 2FAME & & %o} gt
& marker 20 ol & A $ ¥zt visd BA o
WA o} kel markerZ Wslo] vEhtE RS o

2 9dt}. Intensity markerZ F%3F %, intensily

markertj o] #A3 &2 FH-g joint marker2 F
Fated 2 AAE 29 8o AU 71N #
A3t F2 Q) & affine Yo AHAA 23 %
w2 779) 3o Ve multipass @3 e] &8 AHR-3F
Ak agdME o 5 QF} AN AEE ol &
3t 213 marker7t Al ZFA 2 2 20| )= markerE A
FEIE Y 5 Uk

(a)

(b)

18l 6. w3t ® 94 (a) “Miss America”(83th frame); (b)

“Carphone”(106th frame)

(a)

(b)

718! 7. Intensity markers:(a) “Miss America”; (b) “Carph-

»
one

1204
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(a)

(b)

18! 8. A 3Hjoint) markers:(a) “Miss America”;{(b) “Car-

phone”

42 2 AN AN

joint marker& $#2 3t £ watershed g2 &] & 2
B3 g AAV AR Bt ojuf & (o] FolE A
7 A% A% (joint similarity measure)7} AF&-€ T}
A7 A 7453 e 0.52 StH T At Al 7 g4
39 434E morphologyd °Jgh F7+ ¥ E(mor-
phological spatio segmentation) 7 3} ¢} v]32 3t &=
F A3E 77k 29 99 29 109 YeRl Aok 29
9o vtEbd MY F7F AE Dol o3 G4 BEge

(a)

w717t HAEeE 739 vl 7 (background) R E A (fore-
ground objects)?] U571 Wit o] U HL & F 9
oo e AehE AlF 94 FEdMe 9wolst
FAE BRI ) Ao % o] F Alolo] BeH 4o 7
AE EEFE Y+ A} o142 AF marker F2
A AR A4 Al 21Q8k=d 2 marker
7t ANGHLR uigle JFE F9E AT AT
AR AR SAY EA W e d9 A
Ag AlFsty] dgitolc)

(b)

1%} 9. Morphological &7} ® % :(a) “Miss America”;(b)

“Carphone”
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(a)

7 10, At Al JAEF(a) "Miss Americ”; (b)

“Carphone”

43 232l 71F 49 "y

23 1004 & & Qi) AAdAM g FEHAHAE
B33 BN FE¥A(redundancy)o] EA) ot wf
ga 2EE o] FHY) FAE A ol E HY
A @k 2 A2 a9 el el 1§ 4
(a)¢] “Miss America” 9} 7§ WA vj2l-o7) B4
(foreground object)e] F g o] EAgttl 19 11{a)
o ol B AgdME 37 A E FeH
Qe wA A7) el d9er FEHUL o

(a)

ool A7 G2#H YA EAY FIHLE E
gt wel-ojz Exe A HA} st af-
fine H3O R 71&d & 7] Wi FH9 g2
2 F3% Rolct. &3 1Y 4(b)oll o3 “Carphone”
o] 49449 EAE FAH ded 2R A
(human), 2}2} W% w7 (car room) 18] Z 2 7} 9 A}
u} v A (outside background) ©]t}. 1@ 11(b)ol] A &
g Ql3Eo] Ao Wi i F o] Tl 9o g Ry
Aed 2 olfe Aty W] FEo] FHo|WA 1

(b)

32 1. £39 1% Fe W) A2 () “Miss America”

;(b)“Carphone”
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YA &) 2o W WA ¥yt WA gE]
th 22 Abgh 9 et wjo] 24z 70 B 4 749
gdgeg BEsUk 4¥ AN ¢ F %ol
Aetd A F7 G E8ol Al¥ oz onidle 4
FE& AFTES ¢ 4 A

Add 4 g Ay 44 Fasid 3482 A
S 2355 A&E Ro|7] 8l AdE AT I E
8 WY g o] g3le] e Aol dis] R &
A9 4 2 BAE YT AAE 29 129 yehf
Ak SAY By Ao g vz A,
FEH (1219 A F7F G3EE Sl A% 3
BA AAE A 2AEA0 39 B4 A
A% Hrle PSNRZ &uh. 219 12(a)e] “Miss
America” 94 Al 2o i3k PSNRE EA]3HH A
2% 12(b)oll “Carphone” G4 A1 20l )8 PSNR
& A B

02 12. 9 e 2398 BT ZFHPSNR):(a)“Miss
America”; (b) “Carphone”

agelME o 5 ARo] AgrE B Wy o
¥l By Ayt MyAH o ¢+¢ PSNRE 1
Bhd 2 o 5 2tk oA ALH B el 4 (1)
o A% A A E ALEEte 4 B eA7)
Harl 528 49 F8317] wfFolu}. et A
otgl 28 o] EA ¥ (object-based) EE F A7)
WHregion-based) F & 8le] HLE AL w2 H538
HEE Vel = UL Aol

v.d B8

B =RdMe E83¢ AIFT I8 B ¢
8 Agtstdch A W ¥ Fue S
AR E FA o 28 3l3 morphological filter 9} water-
shed Y325 E 7|8 ZF(tooDZA A&t AA
el Be #He 3 AR PAHEH 23 L joint
marker %, 49 AA A4, 3 7€ 99 ¥
ojuf. k¥ o & o) ujlE marker % & & U
a3 &4l joint marker & Y FE A As}
Ak 2 WIES F8YS FAA 2Esle 9
o 2gS 8 M2 243 A X(oint similarity mea-
sure) & AEATG £ &4 JE 9 HEE 9
s A 99 HEHE AHEEAT 4 ARl
A Fol XY AgE A7 d £F ¢xYFE
ol AjztH oz fuigly B AAE ATHE Y+
AL A} Jo AAE AR A& N £3
st g 4 AANA 53] §-7 R ABlreconstr-
uction) 338 ePY Zojth & AtE W
AP A g A g A Yerke HoA AFHY
%4} ¥ automatic segmentation)& 715 ot

Ro o] AFE F7HA WPLE o]Fo] H Ro|
oh 3, A4E Zede] B8 A Abold HAMY
(segmentation similarity)o] $X) 5 £ % 3} 7} 2} & time-
recursive ¥ 8ol tigt A7t "aAE Aol o g
A& XY B Fi Alole] FAMEL EXNYE &
9971 253t A &34 4 B(contour parame-
ters)& Fold] W& F4a3t7] o). EA, A
HAFZ EE e I3 FEge 88 ol
Ard Aol
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