HjdTt 9] 290 Light-field o|P[A|2 Wk vhe 9 TR gl thel A4 2% Suelss 288 9o 449 do] A a4 & 24 7Y 31
(Young-Gyu Bae et al.: A Technique for Interpreting and Adjusting Depth Information of each Plane by Applying an Object Detection Algorithm
to Multi-plane Light-field Image Converted from Hologram Image)

EF =T (Special Paper)

HRE 28| =2 A28 Al1E, 20239 1€ (JBE Vol.28, No.1, January 2023)
https://doi.org/10.5909/JBE.2023.28.1.31

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

Light-field o|P|X 2 WH3H v} P S279 JAkd tis) 24 A=

d7E=L Aes Fud Ax o Zo] AR A 2 24 7|

oo, A E B, o & g

LY

A Technique for Interpreting and Adjusting Depth Information of
each Plane by Applying an Object Detection Algorithm to Multi-plane
Light-field Image Converted from Hologram Image

Young-Gyu Bac” , Dong-Ha Shin”, and Seung-Yeol Lee”
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(LF) olmAZ Wty #53 ATHE o]Fsh= A AXE AA ¥4 ¢1gE<] YOLOvS(You Only Look Once version 5)
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Abstract

Directly converting the focal depth and image size of computer-generated-hologram (CGH), which is obtained by calculating the
interference pattern of light from the 3D image, is known to be quite difficult because of the less similarity between the CGH and
the original image. This paper proposes a method for separately converting the each of focal length of the given CGH, which is
composed of multi-depth images. Firstly, the proposed technique converts the 3D image reproduced from the CGH into a
Light-Field (LF) image composed of a set of 2D images observed from various angles, and the positions of the moving objects for
each observed views are checked using an object detection algorithm YOLOVS (You-Only-Look-Once-version-5). After that, by
adjusting the positions of objects, the depth-transformed LF image and CGH are generated. Numerical simulations and experimental
results show that the proposed technique can change the focal length within a range of about 3 cm without significant loss of the
image quality when applied to the image which have original depth of 10 cm, with a spatial light modulator which has a pixel
size of 3.6 um and a resolution of 3840 x 2160.
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Fig. 1. A schematic diagram of the process of reproducing an LF image from a multi-plane 3D image generated from CGH
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Fig. 4. Simulation results reproduced at each position after adjusting the distance between the 10 cm position and the focus
position by 1.25, 1.0, and 0.75 times by applying the proposed method to the sample LF image
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Fig 5. (a) A PSNR graph between the original image and the images reproduced from the CGH obtained by directly adjusting the image position
of a single flat image consisting of only IPOD objects and the CGH obtained by adjusting the image at 10 cm focal length in the proposed
method. (b) Simulation image at the 10 cm point reproduced from the CGH obtained by positioning the IPOD image at a distance of 10 cm.
(c) - (g) From the result of (b), the LF image was obtained and the simulation image reproduced at the corresponding distance from the CGH

with the focal length adjusted in the proposed method.
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Fig. 6. (a) The original sample image used in the experiment. (b) Simulation image reproduced by calculating the CGH of the
image in (a) at a distance of 10 cm and shifting the focal length by 0 cm in the proposed method. (c) Experimental setup with
SLM at -4 to 0 cm, 30 cm focal length lenses at 10 and 70 cm, ND filters at 40 cm, and camera focus at 80 to 84 cm
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