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A Calculation method of Computer Generated Hologram
by Reverse-Tracing from Hologram plane

oooo f

ooooo f

Tsubasa Ichikawa Yuji Sakamoto

1. 0000

0000000000 (CGH:Computer Generated Holo-
gram) 0000000000000 0OO0O0DOOOOOOOO
uboooobooobooobooobooobOoobboooao
CGHOOOOOODOoOoDOooooooooboooooooo
oooooboooooo0o0bo0o0ooooo0obooo00n

goooooocGHOOOOODOOOODOoOOoOooooo
obobooooooobooobobooooboobOoooboooon
oooooooooooooooooooooooooon
oooooo cGHOOOOOOOoooOoooooooon
00oo0o000o0oooooO )poo cGoOoOoo zZoo
0000000 CGHOODODDDDOOOOO0OO0OO [24]0
tbobooooobooboooboooboobooobobOobOoooon
obobOoooooboooooobooboOobOobOoooon
oooooooooobOOoOooooooooooooooon
oooo0o0000000000O0O0O000 ZOOoooooao
ooboooobooooooooboooobobooooboboOooono
ooooobooooooooooooooo

dooO0oo00oO0O cGooooooooooooooo
o0ooooo0oooo0oooooo cGHOoOooOoooOo
oboooooobobOOooOoO0obooooooOOobOoboboooon
ooo0obOO0o0o0o0o0o0b00o0o00b0o0o0OO0n0 CGHOO
oboboooooboooboooboobooobOobOobOoooon
oboobooooooobooobobooobobOoDbOoo0on
00 cGHOOOOOOOOoOooOooOoOoooooOooon
oboboooobobOooO0ooboooboboobOobOoooon
obooboobooooooboO0oboooooboDbOoDbOoobO0Dn
oooooooo0n

2. 0000
oooooooboooboooooooboOoooooooo
tbobooobobooboooobooobobOobOoooon
0000000000000 0000 CGHOOOoooocCG
oooooooooobocoooboOoooboOoooooooo
obobooooobooboobobooooboobOobOoooon
0000000000 CGHOOOOUOoooooooooo
oooooOoooooooOoooOoOooOoOoOoooOoOoooo
uboboooooboobbooboobooobobOobOooOon
obobOooooooboobOOooooboOooOoobOOobOooOoon
ocoooooobooobocoooboboOooboOoooOoOoooo
oboboooooboobooobobbooobOobOobOooOon
goboooobooobooobooboooo
oboboooooooboooobooboooboboooD
O0o0o0oooooooooooooo ceyiOOOOOO
oboboooooobooobobooobOobOobOooOnoon
oboobOoooooboooboobooooboobOooDboDo
00oo0oO0o000ooooo0o0o CGHoooooooo
0000000000 CGHOOOOoooooooooooo

00000000000 0000
Graduate School of Information Science and Technol-
ogy, Hokkaido University

128[pixel]

260

Elementary hologram

Hologram plane

0 1 Division of Hologram plane.
X

A6
Object

Hologram plane
0 2 Sampling of Rays.

21 000000000000
ooobooooooooOoooboOoOoboOoooboOoobooo
ooboooobooobooboboobooobooooooooooao
000000000 CGHOOODOOD 1mm|0D0O0O0O
oooooOoooooooO0oooO0oOooOoOooOooOoOooono
000000000000 000D00000O0OO 9.5[um)O
o000 1280000000 10000000000D00O0
oooooooboooocooooOoboOooOoboOoooOooooo
00 200000600000000000000O0ODOODOO
obobooobOobOOoobOoooooooOoOooboOobobooOooon
oooooOoooooooO0oooO0oOooOoOooOooOoOooono
000000 (02)0000000000 APODDOOOO
oooo000 1/60000000000000D0D0O0O00O0
oooooooboooocoooboOooboboOoooOooooo
oboboooooboobooobobooooboobOoboooon
0000000000 cGUOOoOoUOoooUoooUoo
oooooooooooooooooooooooo

2200000000000000O
oooooooboooboooooooboOoooooooo
ocooooooooooobooooboboooOboOoOoboOoOoooo
ooooooooooooo

I
) =3

4
=1 Ti($7 y)

- exp (j?m(x, y)) -exp(joi)(1)

ooooooooomOO0OOQOO0ODOOOOOOO:0O
00000000 A0D000O0¢; 00000000000 DO
O0r(x,y)0A;, 000000C0OOODOOODOOODOOODO
O000000000000000000000O0 A, 0000
ooooooooooOOoOoOoOoOooooOoOoOoOoOo00000
oboboooooboobooobobooobOobOobOooon
oboboooooobooobobooooboobOoooboooon
ooooooooooooo

285 Copyright © 2011 by Information Processing Society of Japan and

(55 35)

The Instiute of Electronics, Information and Communication Engineers
All rights reserved.



FIT2011 (% 10 EMEMA S 74 — 5 L)

0 1 Setup parameters of the experiment.

CPU Core i7 2600k
Memory 8[GB]
Number of pixels 4096 x 2048[pixels]
Number of elementary holograms 32(H)x16(V)
Sampling pitch 9.5 x 9.5[um]
Wavelength 632[nm]

T ’
f x
40[mm] 12[mm]
| 4
Z,= -600[mm] g
Z,= -300[mm]

Hologram Plane

0 3 Geometry of multi objects.

(a) Left. (b) Right.
0 4 Optical Reconstructions.
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(a) 112 polygons . (b) 1984 polygons .

0 5 Computer simulations.
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0 6 Calculation time of a elementary hologram.
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