Accelerated compression of sub-images by use of effective motion estimation and
difference image methods in integral imaging
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ABSTRACT

In this paper, we propose a novel approach to effectively compress the sub-images transformed from the picked-up elemental images in
integral imaging, in which motion vectors of the object in each sub-image are fast and accurately estimated and compensated by combined use of
MSE(mean square error)-based TSS(tree-step search) and FS(full search) schemes. This is, the possible object areas in each sub-image are
searched by using the fast TSS algorithm in advance, then the these selected object areas are fully searched with the accurate FS algorithm.
Furthermore, the sub-images in which all object’s motion vectors are compensated, are transformed into the residual images by using the
difference image method and finally compressed with the MPEG-4 algorithm. Experimental results reveal that the proposed method shows 214%
improvement in the compression time per each image frame compared to that of the conventional method while keeping the same compression
ratio with the conventional method. These successful results confirm the feasibility of the proposed method in the practical application.
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Fig. 1 The optical pick up system for elemental
image of 3-D object
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Fig. 2 Concept diagram of sub-image array generation
from the picked up elemental image array

2764

Aneige aaggstmmstel 45 A4S T4
A7)E 5AS 23 QEd 1 F s BE ojdol
g Raba ke 349l A4 Lolol Aol
ABeg ol B fAbgol EATTRE Foluhy,
12,13], Wb A, A 8RS ol § 8 JRUYHE 24
i) 735 sk vl wste] wek AHE 5 A& ekl
N

M. Mot 2% 7)g

1) 3 A zo] AlSkE Ao GE/H BE
QA 5204 S ek 2 0.2 487 2 T R,
R LEERECEE RS EEEEERER
o) aaqe ARG R NEE Ty, 5094 7]

=AEA Y MEE Ae] aeja aHoR 4, 1A

MPEG-4
(AEYH)

asey H Hugy %v{ - H i }»—-{ Haazly H Hojg }H

SHEHY 7Y Y By B2 FEE0IE HAH

J% 3 HMotEl MEGA RV |Hel MA SEE
Fig. 3 Overall block diagram of the proposed method
using motion estimation and compensation
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Fig. 4 Picked up elemental image and generated sub
image: (a) picked up elemental image array,
(b) sub-image array
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(a) one dimensional sub-image arrangement

(b) motion compensated sub-images
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