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ABSTRACT

In the switch-back technique, proposed to perform silhouette light-shielding efficiently, the fields behind polygons are
shielded by binary mask patterns, called silhouette masks. The masks are generated by orthogonal projection of the
polygon shape. As a result, there are many small gaps between neighboring masks. Background fields sometimes leak out
from the gaps, and are perceived by viewers as many cracks caused in surfaces of the reconstructed object. To get over
the problem, exacter algorithm than silhouette light-shielding, called surface light-shielding, has been proposed using
rotational transform of wave-fields, but it was too time-consuming to be applied for large-scale CGHs. In this report, we
propose a novel occlusion processing technique using improved surface light-shielding to calculate large-scale CGHs
without any cracks. Actual large-scale CGHs are demonstrated to confirm validity of the algorithm.

Keywords: Computer holography, Computer-generated hologram, Occlusion processing

1. 1ICHIT

HEHMEROCCRRS T AR RS a B a—X
R"r7" 77 ¢(Computer holography:LL T CH)Tld, S7E
WMAD NI & fdk 357 FulRasT7 o Lid iy,
CG ET Vbt G A e 7 7 A (Computer-
generated hologram: LA CGH)ZERL CE A ED3F A
ThD. ZOIRM IR BIEE L TIED —DIcT
TNERER T DB RV ZHNIRE 72T R L
BB V. ZOFET, BT VKRB AGREZFRIETD
FOGRIELII R, TIAF ¥~y /R0y —T 1
V7R FERLTh @l IS RO OB A R A FEAT T
EONRENRHD.

RYVTAETIE, A7V —Va BT AT R — 2R
DI NTyNEZNWS D, vy MEIIIEE HD

AR

<nakamoto@]laser.ee.kansai-u.ac.jp>

BIPE RS AT LB A dE SO -1 i L2
T564-8680 K FRFFIK FH 7 LI F=HT3-3-35

TEL 06-6368-1121(H# 5722)

DK% ZEO~AZIZLERM T D FIETHY, Wik
DDV AT E DKL Ly MEERY
AR AT EREATHR) T BN )Ly NEIZ Sy
MHEND., —fRICHTHE O 5 PN HEM LB THY, &is
FHHETEDLN, MiKA & ERBERER OB A L
—VarHLETERWR RS, — T, BFIFEC
FIN—Tar w3 HEMERTEIR O FHRIZIAN TV
DD, AVEEEBEWENH -7 Y.

L7°L, Babinet DFFICIESE, ~27DRDYIT
ZOFMHANZ = THOHH N A HNLZE TR B
N vy NEZBIRIZEITT DAy F Ay 7RI
2, Yr4-“Sailing Warship II"<>“Toy Train”72 &, #3E7e
3D ET VAW 700 {E~1000 R 3 0 K H
CGH 23S, fERlSiiTng 9 .

ZD L7~ AT (BDHWIEE D)L > THIHE OB
SR AR T DY Ty METIE, &R 2%k
(BHONIRITANEERFE LIS Ly NERD RS
(BRI Z W THRe YT AL T2 i TRz 2 M T
n5. LinL, CGH ORHA A HET D4, R



3XTTHG = v 7 7 L v R 2019 FHERSCE, 1-2 (2019.7.4, HFF LRERE)

\
QA S 4
@ N
,Se‘lf-o\.;cluded 24
obj éc\t

Silhouette masks

(a) Silhouette light-shielding

Surface masks

Sel'fioccluded
object

(b) Surface light-shielding

Fig.1 Comparison of polygon-by-polygon light-shielding with (a) silhouette masks, and (b) surface masks.
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Fig.2 The principle of light-shielding with a surface-mask.
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Fig.3 Definition of the two coordinate systems
used for rotational transform.
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Fig.4 Distortion of sampling windows of spectrum in three Fourier

coordinates used for rotational transform.

Fig.5 Definition of high and low
frequency regions.

Table 1 Interpolation methods for rotational transform used for surface light-shielding.

1st rotational transform

2nd inverse rotational transform

Low frequency region
High frequency region

bicubic
bilinear

bilinear
nearest-neighbor
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Fig.6 3D scene for the test CGH.
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Fig.7 Comparison of optical reconstruction between the F
silhouette light-shielding and surface light-shielding.
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