Merging of moving regions based on robust
estimation for affine motion parameters
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Merging of Moving Regions Based on Robust Estimation for Affine Motion
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Abstract Moving object extraction in video sequences has been studied from various technical viewpoints.

‘We propose a region-merging method for moving object extraction based on robust motion estimation. An over-

segmented image is obtained by means of morphological watershed algorithm, and a robust motion estimation

method using feature points and an evaluation function composed of motion estimation errors is then applied.

Computer simulations demonstrated the merging precision of the proposed method.

F—T—F @A TY =2 MK, HUBKS, T4 EEEFN, o MEEEE

1. & & Mt &

AT V=7 NI, B S BHROH 58T — &
RHLIEE LT, ERICEELENTH S, ishi
WA TV =7 b o, fIZE, MPEG-4 ATV =2
N5 MPEG-7 IS B 2 NEGMRE A ¥ 7 — & £k
DIHORBT —F iy, LEYE - SHEEE BiEL -
FLOTFT T V= ayCEREh TS,

AT =7 MR, EREVRARTTa—F25
MR IThbhTwa v, LaL, RiFaiitER2E5
O, HRSHIETH 5 FOHIREHANEZL, TR
HREL BEBEZ A - N N FHEORETICIEE > Thdan,

ATV =7 MEFEE, R0 2SR 9 & RRR A
BHREANTEA TV =7 2T 5 FENERTH Y,
FFZE R D MR E 1T > Fike, ZEHNERIc LY
{2 WS B & FoRHERIC L ZoNiBE S
TEFHEDZOITKITE S, FIFIZBRDOTZ LV —Lbb
MRS h 2R HRE RS 120, L ORI
EISDBLIRBON—ENTH S, £z, ThsoffRD7:
FRA[BECSH B & WO D FREMMIEN TS b DAL 2o
ZhIHL T, BEOZMBEHIC & 2 FIENE & FER R
WCLBHMENS R BFFER, PRIV — LML TOUIEDS
WL 22570, ICHEIZEVLEVWE EX 505,

2009 # 5 H 27 O32f4, 2009 4F 8 1 31 DSz, 2000 4 9 H 14 OiRs#
T Bk B TR TeE A%
(T 920-1192 FNIRGRAFA MM, 076-234-4894)
1 School of Electrical and Computer Engneering, College of Science
and Engineering, Kanazawa University
(Kakuma-machi, Kanazawa-shi, Ishikawa,920-1192,Japan)

MURIESR X 7+ 7F &5 Vol. 63, No. 11, pp. 1625~1629 (2009)

ZER BT L 2 HUBANENCIE, Watershed 7V Y
AL BECONE, ZOFFECKY, ATV =0 b2t
BEOEBNIRAHE S B0, A7V = N 2EIkL R
ELT, E—08ix%T48E L2 HKET 52 L CHiA
TPz b OMBEITIZENTES, O, ATV
7 b ofiRERE, figREoREIckE {IKETS. 2
Y, YR EMIHREL STl Z4HAS, B
RENAT S = & SRR R S MET 5. - 48EE
BHECRS T, ERRMIBROE 0EL B o ED
i, o477 Y =7 MEHFRCBOTLEERE
FTH5D.

AEASUE, B L HEISh AR, BE R
FOHMETHZ LT, ATV =7 M R2ITO TS
W, FRSHIBH O B 2 HUR OB & #HEE L FLE M
ZREL, MEoRWIIBKS T oM Iz AL 35, 12
FEFHTIE, —#%N7% morphological watershed ¥ 1912
W&y, A7V =7 b OBERMKDbI R OCEEICIEHEH
A S 7= FURNENERISHL T, HERITO VDL T 5.
£9, WSO EMREE 2B T 5010, EHTE5H
B> oBONEATT 4 AN TE—ITHL T, BRRb
fEEZ WAL, SBOIERRT 7 1 VEIERS A2 %2H
Y5, SBHSTHRc BT, BEcBT 28X
EREOERCE SO FTHMBEEE AV TREOROE
BEITOVOTH 5.

2. WENEE T« VENEET N E AL -EIESS

REFEHOREEATY = 7 MHHFERL, Watershed
TN Y X LB L TR0 E 2 1T, Aigo
77 4 YEIEEREACTHIRIG T 2 2 & THiti 217 ).

(135) 1625



FAFRDEMC DWW, LIBROMiTHRR5,

2.1 Watershed 7Z/WVI X LIS & BMHEHNE
Watershed 7= U XX, His¥EEEF - 7L &
MBI AEO—FETH Y, EHEOFRNEZ 1T O ARMR
FHTH B 9919, Watershed 7T U X Lk HIREBR
WHAL 286, MSCRBAERMC LY, FFRICE M
@M EI S TL £ 572%, Morphological AL i
F0ENEOME D FENBEASN 00— TH
5 o~ BEFETIE, —MRMN7Z morphological water-
shed HIC &Y, ATV =7 b DERM KON LOERICHR
AEHIE SN 7= ARG T, MERITOI VD
T 5.

2.2 O/SAM R & BMEOE & it

(1) HEHOBReATT 1 ANV Ta—0R

MIBD 77 4 VEIENTG A—-F 2RO BDIT, ETH
BOERICBT 2B OFTHBERNZ2 Ty 2y FV
IRk IRD B, BE o, FURT T ORI
LT, ERZESERSRETERREL T, %
ok RO L T ay 7 oRENEMEVD O SHIC
FHURE U CEIRL, BixomitintRe§5. £, FigoR
U O CTERE SN RS, Akof)xe Bizo7k
MIKOEXWHT SN B JREE b H 270, F o
IR O RIS B T8l Ee 25 L DICBEL, —
DO BV BFBUSOBAB L HIBRT 5. AWLTI,
MR 72 ) DFHBEROBARUIT 100 i1, B E oMM
FHEMEL TS,

(2) SN R REEHEE
ﬁﬁ@ﬁ$2%&?@,TNTGHMﬁ@ﬂ%ﬁﬁéﬂ
%Vmﬁ MERIMIED & 5 2 fIMENE TN =15

%Gﬁﬁﬁﬁkﬁﬁﬂéﬁxé BEFEIE, FEess
Zk%@?%#ﬁby%UERBLT@&%&ET&DA
2NN 1O BITHZ T, HEEMERN LW 5,
HURO TATREIN Y RS, Titounz k2
FEEMNOT, HHBOBEBREHEET L.

F= Z w(i {v, z

i€Er

- Uy(i)}2]
(1)

ZZC, AR r NORBURTH Y, (ve(d), vy (7)) 134F
WO ORI BV, (vp2(3), vy (i) 13, HEESH
BV T4 UNTA=FICEDHBUR i OEBEERT. ¥
T w(i) BERMEERT, ZOFMIRK F 2N
BT 4UNTA-IWEEME 25,

BEGE» S BN TR Y bV e RO EIE " 5
HEEShBMEO LB OBEPLBONDIHAVE ¢
iR\ e k3 ICEFESh S,

— 0. (8)}2 + {vry (3)

() = vy (9)] (2)
Z OB EICHE S TERBRICH A 5ER w(i) KT

1626  136)

e(i) = |vra(d) = v2(d)| + |vry

EFSN D,

i) = { 1—e(i)/ (e + o)

0 (if w(i) <0) ®)

ZZC, pe W EABORY BOTIE, o IIEERELRT.
N () WWRT & IIC, EREE wi@) 2EHER oA
ERICFEL LB/ 2 FERRVBLERAT 2T, BM
HOBHIBOB S HEEL2ELZ L NTE 5.,

2.3 BEHTERZOETEI L 58S
REETI, BEET 2 2§z RISl 2580, #
BORIKIC B 8] S HEEREOE(LBITE TS W - B
BEHWS, 54 s BT 2B HEHE F 1IN
THREN B,

E(s) = Z[{”sw(l) - Um(i)}2 + {vsy (3) — vy(i)}z]
i€s
(4)

ZZT, (ve(i),vy(3)) ZHEUR i OFATHEINS LV TH
0, (vsz(i),vsy(3)) 1, MEFDT 7 4 /87 X=FIT &
VRO i OENBEZRT. £k, H s, t 2HE
L BEOFHEBEY V(s t) &, KROLIICEET .

— 1E(s)+ E(t)
IV;{+.A& . )
ZZT, Ny N 3R s, ¢ ICBT SRR E RT.
WIROHEE, T AP TR TOREENIREIC B
T, FHEEEOME § 2Rk 5. KISKRDIZHTHRND § %
oW L2 #ME 5. MEK, HEKCLIFHRE T
DREENIRIC DWW TCEHMBARE EH T2, HOLLORE
SIS 72 5 £ THRENMZ Y BL 1TV, KN
B E OREREE 5.

3. YIal—-varvEig

BETZHBMEF DO TEHERE AW Y 32 L —
Vg RENC X VEHIiZ 1T 5.

£9, BIEHEOREOTHROLDIZ, ATV =V bOJ
Re @& BP0 ARBMIERL 727 A M lgE T
AEITD. T A ML, Table Tennis PH 27 L —4L%
#tiEiFRE L T, Mobile and Calendar @ 1 &8 (120x120
WZEOHIAR) 247V =7 e L TEO AL, BjEe L
TR o ik JRAUC RXFEHR 0 IC 3 ERliGS ¥, Zok
EAMEIC 3MATIBINS LD TH S, T ANEEKD
VB EIF RIS, STRCBT 2L 725 sRe 2o A
BBl % o FATREIRY ZHEL b0 2R 11R7. B
1 &0, FEEDSTIRICEL T —IcRBEShTEY, &
RIZBOTURT IR R R E 0BEMREEShTna. Zh
Ik, FBRUBROMBEPERNIC LT & 5.
@@¢@ﬁ@uwm£H6774y%?wu;6ﬁ%
(u,0) 1%, N (6)ITL>TREN B,

|E(s +1)

d(s,t) =

ALEIEER X 7 1 7 R5E Vol. 63, No. 11 (2009)



1 PR e B &

Feature points and motion information.
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Affine motion parameters of test sequence.
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Comparison of motion estimation.
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Convergence of robust motion estimation error.
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Comparison of merging result (Table Tennis).
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Comparison of merging result (Flower).
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