854 WEEstsl=E] A19¢ A6Z, 20143 11¥ (JBE Vol. 19, No. 6, November 2014)

A7t=% (Regular Paper)

W s =2 A198 A6E, 20143 119 (JBE Vol. 19, No. 6, November 2014)
http://dx.doi.org/10.5909/JBE.2014.19.6.854

ISSN 2287-9137 (Online) ISSN 1226-7953 (Print)

HAE E2aso 2Ry JAR/dAAt 2 a5 G A

o & ¥, A, AE MDY

Arbitrary Viewpoint/Disparity Stereoscopic Image Generation from a
Digital Hologram
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Abstract

This paper proposes a method to generate a stereoscopic image pair from a digital hologram by considering the situation that
digital hologram data is serviced but the end-user does not have the proper display equipment, etc. We use Fresnel transform as
the method to convert a digital hologram into an image. Each image of the stereoscopic image pair uses a part of the given
digital hologram and the sizes of the two partial digital holograms for the two images are chosen to be the same. Here, the size
of the image is adjusted by the size of the partial digital hologram and the disparity between the pair images is adjusted by the
distance between the centers of the two partial hologram. This paper also deals with how to adjust the size and the disparity of
the images. In this paper the generated stereoscopic images are implemented as an anaglyphic display type to confirm the feeling
of distance by wearing the red-blue glasses.
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Fig. 1. Digital hologram acquisition and image reconstruction: (a) acquisition, (b) image reconstruction.
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Table 1. Information of Images used in experiments

Provided by Resolution Images
Acquired by vertical-rig system[8] 176%x144 10 including Younjoo
Acquired by Kinect [15] 640%480 10 including Wooyeoul
Internet - 5 including Rabbit
Middlebury [16] various 15 including Pots
DOF Pro [17] 1,024x768 10 including Billiard

F 2. Rabbitz} Billiard2| Zi2iolg] Zt

Table 2. Parameter values for Rabbit and Billiard

. Test images
Planes Parameters and units Rabbit Billiard
Wavelength (\) [nm] 633 532
Object Resolution (AxB) 200x200 320%240
plane Pixel pitch (2axAB) [um2] 208x208 176.8x176.8
Distance (y) [cm] 70~130 80~120
Hologram Resolution (XxY) 1,024x1,024 | 1,024x1,024
plane Pixel pitch (Axx2y) [im2] 10.4x10.4 10.4x10.4
Hologram Resolution (X'xY’) 768%x768 768x768
segments Centers (L, R) (448, 512) (394, 512)
Resolution (UxV) 1,024x1,024 1,024x1,024
Reconstruction Pixel pitch (AuxAv) [um2] 65.38x 65.38 67.36% 67.36
plane Distance (z) [cm] 110 95
Disparity (d) [um] 803.8 1,122.5
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