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ABSTRACT

In this paper, we present a depth extraction method of integral imaging using correlation between elemental images
with phase only filter. Integral imaging is a passive three-dimensional (3D) imaging system records ray information of
3D objects through lenslet array by 2D image sensor, and displays 3D images by using the similar lenslet array. 2D
images by lenslet array have different perspectives. These images are referred to as elemental images. Since the
correlation can be calculated between elemental images, the depth information of 3D objects can be extracted. To
obtain high correaltion between elemental images effectively, in this paper, we use phase only filter. Using this high
correlation, the corresponding pixels between elemental images can be found so that depth information can be
extracted by computational reconstruction technique. In this paper, to prove our method, we carry out optical
experiment and calculate Peak Sidelobe Ratio (PSR) as a correlation metric.
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Fig. 1 Concept of integral imaging (a) image pickup (b)
image display
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(b) ©
Fig. 5 Target images

X:1517
-~ Y:1972

Fig. 3 Distance between 3D objects and in this experi-
ment

X:1242
Y:1972

(b)

Fig. 6 Correlation results by POF (a) 1st object and (b)
Fig. 4 Elemental images by SAll 2nd object

Table. 1 Depth information of target objects

_ Objectl Object2 Object3
3h 5 1 63 22 e 3k 4 lek. o] T : : )
- - - A
0] Aoighe TEste] 2 B X% BE G2 ¢ z 27 s -
9It}. o] FIE Lo ArZ 73k 5] 4] (4)0] HLsto] z 424.3260mm | 484.1894mm | 620.6897mm
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Fig. 7 Peak Sidelobe Ratio (PSR) Graph (a) Object 1, (b) object 2, and (c) object 3
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Table. 2 Depth at maximum PSR point.

Objectl Object2 Object3
POF 421mm 485mm 617mm
LCF 425mm 485mm 617mm

whebA] POFS AHE3HAS o 24 Lut 24 29] A
2 64mm, 24| 29} 24 39] Aej 132mmo] 1
LCFE AHE3tde o 24 13 24 29 Aus
60mm, 3| 29} B4 39] 7] )i 132mmo]c}. 1 8

(b)
Fig. 8 Reconstructed 3D images (a) z=425mm, (b) z=485mm, and (c) z=617mm
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