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Novel Optimization Method of Phase-Only Computer-Generated Hologram
Using the Phase-Shift Characteristic
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In this study we propose the novel optimization method of the phase-only computer-generated hologram (CGH), to improve
calculation speed compared to the conventional method. While the conventional method is calculated using numerical analysis,
the novel method is calculated using the phase-shift characteristic of Fourier transformation. In addition, the selectivity of noise
filtering lets it decrease the calculation time. The validity of the reconstructed image using the novel method is verified by
comparing simulation results to ideal and conventional data, and the improvement of texture and sharpness of the reconstructed
image is confirmed by simulation.
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TABLE 1. Design parameter for hologram simulation

Parameters Values
SLM size 0.5568"(1 cmx1 cm)
SLM resolution 1000x1000
Focal length of lens I m
Wavelength of source 500 nm
Mesh number of object 288

20

HOLOGRAM PLANE Y AXIS[mm]

-20

-10 0 10
HOLOGRAM PLANE Y AXIS[mm]

(@)

e - A ¢ 103

L}, A1A| Phase-only SLM-2 R Zi} QJARS B RS 4=
Ronm SUEENS olgsiel TRIUS AU
™, (a)9] oAl Axte] H|sto] XF AR FAjof what 2
7, ollel= s Uhehiin] ok 339 At We) Mgkl Ao

2 RHES ERIT 4 ek
Figure 32 7|29 =X W& &
H*“ AiE vehdt) (oA 2IE 4= 9l
DC/AZol EAstd, ¢ A
*J;‘E] = 21 4= Qlok webA =2 DCARS AAE fIst
o] Hlo] AI7|E 1208 2AYE shaL, ¥F WY S
e S s (b9 20E ¥ 4 SUeh Figure 3(b)9
8% 2b)ell Hlste] Az, o2t AdE He gl 5
Ao, oHs] AW FHof ol=rp EARNS & 4 ek
B3, FAISAA RS o83 ALt Qlsto] At &=
22l HollA] o] EAjgich.

O
=2
[y
-z
M
L
my
L
By

SLM Y AXIS[mm]

0
SLM X AXIS[mm]

FIG. 1. Ideal CGH phase profile.
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FIG. 2. Reconstructed image by using (a) the ideal CGH and (b) the Phase-Only CGH reconstruction.
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FIG. 3. (a) Phase-Only CGH reconstruction using conventional method (b) through filtering.
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FIG. 4. (a) Phase-Only CGH reconstruction using novel method (b) through filtering.
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