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Sub-pixel Motion Analysis and Segmentation of

Background in Video

Student : Lee, Tsung-Ying Advisor : Dr. Jen-Hui Chuang

Institute of Multi-media

National Chiao Tung University

ABSTRACT

In this thesis, wepropose an approach to sub-pixel background motion analysis
in a video by both spatial and frequent informatien. First, rough translation of the
background is obtained by partial “background matching using image space
information. Subsequently, more accurate sub-pixel motion analysis of background is
carried out in one dimensional Fourier domain of image rows and columns using the
phase information. Through the above coarse-to-fine procedure of motion analysis,
major and significant background area in the video can be segmented Experimental
results show that the sub-pixel motion analysis is indeed more accurate than
pixel-based methods, while the problem of shape changing of foreground objects,

often associated with segmentation in Fourier domain, is avoid.
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xeX yeNy
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o Vx(Sk(X)|lek) 4_H - W% =i ¥ ( one-pixel potential ) -
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o N E G F xR Z B 6 MR E G E X 2 R 5 bR G
g b o g o3 > Wang 117 - BR B o 1 12 0 - ok 2T
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p(dk’sk7zkagk—l’ggagk+1)
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> ¥ ##% (inverse Fourier transform) {4 {83 & A L RNk Z E £S5 ¥ @ *
-3 EHERHFDRB LG ERHEAF L ELATTE 228 SESRE

PHI RO B %

Dmax,l - D| (X7 y)
D

Dmask,l (X’ y) = (2-13)
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2O |47 A H ORI DY) =[s06Y) - 8(% )| & ik B2 A Bl R
> @ D, =max, (D (X,y)} B LD (X, Y) FiE % & o hok Dy (X, Y) 50

Dypegs (X, Y) ASHAT 1o ik Bhie § ALGFATTI S | i A B4 -

24 > Briassouli # Ahuja #z* < 45 4p B 12 (cross-correlation) % i3 i & #f 5
ZFY R EAIDERPACHE AT L ARTEDER RS S HE B
FF B R RSy EE R B T(Y) IR B N (XY)
% g AR B C (X, Y) 0 22 2 Ap M 422 B (correlation map) -+ ¥ ik PR 2-14 54 17 4
AR~ 7

Prob(x:e object) = P(c, >n) ZQ(U?Tﬂj (2-14)

2P Q(X) A7 - BHLPFAF o w215 5

2 (2-15)

1
Q(X)y=—7==¢
===}
% F % ¢ > Briassouli 2 Ahuja B~ P(C, >n)=0.14F 5 2|47 % £.F >0 - B#

B R ik gy o

222 ##¢ ¢ ¥ F

Wang = Adelson #-3 # § T #

ek

SR NI HE S o A2
K (layers) [13] - Apft >+ F L F F hP F A4 F R BB ¢ R FIB Y 4
NTHELT O RT AWML LI RTRE R T -EA T ROTIHE - &
B PP ehkin (optical flow ) 16 > Wang f= Adelson #-82 a5 BB % -
A R B R Y B EEH B3] (affine motion model ) € 4F R B T HE 0 4o
2-16 5822 2-17 584557 » & T4 ~ 22 - S EE S B Sdce
V.(X,y)=a,+a,Xx+a,Y (2-16)
V(X y)=a, +a,x+a,y (2-17)
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Frig * B A > o~ 18 B 488 > Torr ~ Szeliski &2 Anandan & * /.
4% #7) (Bayesian model ) 2= > 2 Bl & hHCAI[14] £ * EMigE 2 5 %
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F 2 B Ap =4 47 (linear phase estimation) » @ §| &2 > vt G Z T HE o

Two input images

olumn
orrespondence

Linear Phase Estimation
(sub-pixel vertical motion)

Sub-pixel motion
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