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Phase-Encoding of Computer-Generated Holograms by Adaptive Error-
Diffusion Algorithm Using the Simultaneous Perturbation Algorithm
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Daiki Matsuo!* and Kyoji Matsushimaf
Abstract In binary phase encoding of computer-generated holograms (CGHs), quantization usually decreases the qual-
ity of the reconstructed image. For reducing the quantization and coding noises, we developed an adaptive error-diffusion
method by using the simultaneous perturbation algorithm in which the diffusion coefficients are adapted for the size and

layout of the object. Furthermore, binary phase-encoded CGHs were fabricated by using a mask-transferring process. Its

optical reconstructions and numerical reconstructions in a Fourier setup were demonstrated.
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A schematic of computer-generated Fourier holograms.
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An input image in which an object image is embedded.
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A flow diagram of the adaptive error diffusion using the
simultaneous perturbation algorithm.
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Patterns of diffusion coefficients.

000000000000c0000000000000
poooooooooooooo AP ooooooooo
00000000000000000000000000
Ep00000

00000 E0 Ep000000O000O0DOOOOO
00O MOOOOD

(Bp' — E7)S
&

M = (4)

gobobooobuoobobd «bbobobooboo
ooboooboot+1000000000000

AGD — A®) _ oM (5)

0000000000000 «000000000000
00000000000000000000000000
00007T000000000000000000000
o ADooooooDoooooooooooo A®© =0
00000000000 ¢c000000 «0000000
0000000000000 0000D000000000
ooooooog

3.2 0000O0O0D00O0O0

010 S/N

0000000000000 G'(u,v) 0000

g'(x,y) = F{G' (u, 0)} (6)

ooo g(x,y)DDDDDDDDDDDDDDDDDDD
S/N

564 (86)

_ s 19’ (@, y)|*dady

s 19/ (z,y) — Bf(z,y)|* dedy
00000000000000000000 SO00000
000000000000 00000000000000
0S/NODDOO f(z,y) 00000000000000
00000000000000000000000000
00000000000000000000000000
00000000A00000000000000RODO
000000000000

8- Ms g (@, 9) f*(x, y)dzdy @)
M 1f (2, y)|2dzdy

000000000000000 20000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000 f(z,y)
000000000000000000000 (7)000
00000000000000000

020 0000000

0000000 «00000000000000000
00000000000000000000000000
00000

~ Jls 19 (e, ) Pdady
iy lg' (@, y)|2dady
00000000 SO0 (7)00000000HDOO
00000000000000000000000000
00000000000000000000000000
ooooo
030 SPADODOOOOD
SPAODODODO0OOOD EDODO000ODOOO

(7)

9)

E=R'+w-n! (10)

O000wOOOOOOOOOO0OOOSPAOOOCO
00000000O0O00O0Oo0OOooOOoooOoS/NoOoo
R'00DD0DDOODDOOO 9 '00D0O000O000OO

4. 00O0OODOCODO

4.1 0000000
000000000 f(z,y) 0 N, = N, = 102400
00000000000000000000000000
M=N=4096000000000000000000
0010000
200000000000 7(a)000 1024 x 102400
000000000000000000000000000
07(0b)00000000000000000000000
000000000000000 10mm]0000000
00000000000 5000[point/m] 00000000
0000+ 0000000000
0002000000000 f(z,y) 000000000

00000000000 Vol.60, No.4 (2006)



-
4

HOLO
GRAM

(O STV NVALZAEN
i)

07 000000000

Object images used in experiments.

CE LTy

(b)3UTT AT A%
(TAY—7L— LI H1E)

y y
HoLO HoLO
NI cham GRAM
0 X 0 X
M (e O
y Y
HoLo
GRAM
)
GRAM O X 0 x

(c)BLiE3 (d)ALiE4

08 0JUOODOOOOOOODO
The disposition of an object image in the input image.
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