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Tracking of a Walking Person in Image
Sequences by Stepwise Model Matching and
Its Application to Image Synthesis*

Yoshinori Kusachi

Abstract

Image synthesis can create scenes which are not in existence or are difficult
to be taken. It is necessary to locate objects in created images in a consistent
manner considering occlusion among objects. If, for example, a person in im-
age sequences can be replaced by another person, it is easy to keep reasonable
positional relationship between objects.

In this thesis, for establishing the basis of such an image synthesis, I propose
a method of substituting a walker with 3-D CG model of another person. The
person is assumed to walk straightforward in an image sequence taken by a fixed
camera. Motion parameters of the walker in the image sequence are obtained by
tracking the walker using a stepwise model matching technique. This method
can reduce the cost of obtaining motion parameters of human 3-D model and can
track self-occluding parts. 3-D CG model of a person is constructed, regarding
a person as an articulated object. Experimental results show that the proposed

method can achieve an image synthesis.

Keywords:

model matching, tracking of a walker, articulated object, image synthesis, 3-D

CG model, self occlusion
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BRFiE &, SR ZZE L= 3o CG 7V oV REERET L. BiE O
e LT, BERICBI 23E 2 2 SOl B SRR O, BT O RHE %
&5 X TEE) T A =X OHNET S b, £, BEORHRE LTI, FHENC
LB U TN 3ot CG BT LDIER AT Hb.
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ARE T, BTE OBHIFEIOWTHE~NS, £, TREGR RS54 T
BEN Wiz i3 5. RIC3IRILTT v~ v F o 71280 IMTEZIBBRL,
EEWMAED. 3IRTET N~ vF U T &7 9 T29DI2id

o ENKET NDOER

BRI A° 3 IRTTLE D /3T A —H ZFFO NRID 3T ET /v BEHEANEE
TV) DIEFE.

o fEEEDEAL

NPEIR & AFENRET L OREIZ L VEFENEET VL O/RT A —F ik
ET Do DERE

AT ) WENR B D . AL CTITFEENEE T VAR, [fE, #sAHO 7Y 17 ¢
TCHERT . E 7o, AWE & AEE NIRRT T L OBSEREINE R S fE A T T
N~ o F U TOREEL LT, MEOERLZ1T72 9.

BWICET N~ v F 7 & DT TE B 21772 5 554, B ChRikiiE &4
FEDOREN D D . ABFFETITHITORS, Z£ADIIIAZHICENCHS &35, EH 6
PO C— 7 O & 35, 7o E ORGSR 2 EAT D 2 b
LY BORRREIE AR 5. S 51T, I O O B 2 BT 2 )8
TN T JE D72 W AR 22 B4 TR CIT Rl T & 5 &3 5 E Bl 24
AT BHZEIZXY, BITORHEZE & & % 72188/ N7 A —X ZHiHT 5.

B\, BTE ONMEDOALE, I, B, 1H, OB T 2 —2 Z B PEa9IRkD %
ZEICkY, BWILET NV vTF T DR A R N R S BRI T L~
F T HARET 5.

9, 38T, BEV AW REEOME TEIC OV TS, KRIZ, 326 THEVE AR
FETFIUZONWTIRR, 33E TET L~ vF v 7 OREOER AR, 512,34
HiT3WILET IV~ vTF 7 K DA TE B ORI OV TIR A, 3581 TH
ITOHRFIGHE DN TR S . %1, 368 TR ET L~ vF o ZIToO0
TREL< ik~ 5.
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3.1 BIE&RA 5 D AMrEIS D

2EETIEANTZ L 9IS, ABIETII N A T Z[EE & 5. BIgRIZHNT, HONME
DEFEK L THRSRVIDBRED & A 7T DaERk L, ©— 7 [Hz 1 Sz &
T2 L THRBBRZERT S KI3.1) . RICEIHIEROMZE & g R E

DFE57 DSBIE Ty LA T DOIE 2 NEikEsE & 375 2 & CAMBEIS O 217 2.
HSy Fe] ik

—

? HWHHH . >
J b e
>
SRt WRERET S

KWMFETE X N7 T MMERK

3.1 Wit oFE

L L, RTFETIIAWEZ IEMEICTE 5 2 EI3ARFRE TH D, E DJRA
T2 6Nn5.

Hde B

o Eil NESANR Utz L CVDBIFENFET H 2 &
o N EWFHIRG SN DBFENFET D &

M & DI REEE LGRS TLE Y.

ZNHOJFERIZ LY i L7 AREIRICIE ) A ARZLEENTLES. 20
RGERIR NI O N OB E (M A RO DVENHDH. DT, AL
I/ A RTFRNEEB X HINLD 3IRITCET NV~ v F o T OFEEZHNS.
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3.2 EZEANKETIL

NEHIENC & s TEER R 2 5 728, ILWHMEDOR D Hiv b 878 OB E5
WY, ABIOIEMERET NV EFFOZ ENTE 2. 2D, KT, 3K
TCET NV vF U T THERT HIFEENEET V2, BA KT, &, B, T, B,
A I, £, IRz fE TR 5. AMID—MRIREh & 24 254, bi
CIEX 3.2 B) OX I EFAE LTAT Y = NEERO 3 il (H{TD
LTI % 21000, HETT 5 RV TRIEL 72 58] % 2p0. 800, FATE O H L 2 i, 1) S 0 odla]
HEE 21772 9.

ABFFETIE, NDSEFRAI 2T 2T D BR, @048 0 IR 2 K & < [Blisd
H7=, K32 A) DX, BHAMLt DT A—4 % FAONE (2[t] = qolt]),
FEATB DAL (qut], glt]), ZEAOAEE (gs[t], qalt]), ZAEBRDAEE (g5(t], gslt]), £
FEDOAE (g:[t], gs[t]) P OMET D, ZD9AX BEEBDO T L—2%k) DT
A=A PENXHFRIZ /D, EBRIIABOB S IXH BENEW 2D, AMIKER
72T EATIR D BETD, 210, Yio BE 0 IO 2 [T 5. LA L, 2100 dH)H
D OB RHRIZ LR T TE 5 < HUVIE,
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3.2 EMENRKET NN ENRT A—H

3.3 FHERBOBREIZLSETILY vFUIDERIE

NREIR ) O W R YN OFEE NAKE T N DI/RT A—X 515572012, 3IRIEET
N~ oF T EATIR D . ARWFETIE, FERFIEAR T AW iE &R EANRET LD
BRAEEZHEL, ETNAMNTA—FERDDL. K7 —LTHREEZFHL, %7
L—ALT LN TGA—=FERODDHLFELZEZLLNDID, HH T L— L ThiZe EN
A7z S K > TRBIZREik SN0, MR EDNT A =2 %155 2 LIRTE
72V UL, BN T A —H DEERIIDOEALINB LN TH D EET D &, FiRA
BIRTHl L TWA 70, Bite DB D 7 L — Lo b5 2 & RAREICR Y,
ELVWNT A—=F%RDDHZEMMAJEETH D.
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NEETNDOT = A —3 3% 2IRgel~B LR Ry OfE &, Rf R 41D
Nl & OB EZFHMET 2TEHTH D, £/, 5 2THIT AT A — X ERk0Eh &
DIFOEMNZ ZdHMli T HHTH 5.

N-1 P—1
E = _Wm Z Emodel(pt) + Ws ZEspline(qi) (]-)
t=0 i=0

Z 2T W, WATEMEE, NIZEEEO 7 L — 238, P37 A —2HaFRKT.
F77, I/ NT A—H g B BF RN RT=_T FL, pdddH ALt DT TH/N
TA—=BHXT MLV TRLTELDET S, DFED, LLTFTOLIICEHRT S.

% = [0[0], q[1],- -, [N —1]]
q, = [q1[0]7q1[1]""7QI[N_ 1”
qs = [q8[0]7q8[1]"" 7qs[N - 1”
p: = [qO[t]7 ql[t]7 T 7q7[t]a qS[t]]

Emodel(pt) &i, pta J: /)VC %Z)){j&ﬂiéﬂéﬁgﬁj\ﬁg%Tﬂ/% 2@_(]::!:@ j&
WLEE M Ty o b)) b Bt O NWtEE §) L ORAEEZ R
THLOTHD. BEKLIIX 33ITRT LI

Emodel(pt):2X(SOM)—EHM—SOM

LIEFETD.
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