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ABSTRACT

Novel techniques are presented for segmentation of frame buffer used for calculating large-scale CGHs by polygon

method. In the techniques, wave fields of virtual objects are calculated in the segmentailized frame buffers and

propagated by using the shifted Fresnel method. As a result, large CGHs can be calculated even in the case that the

whole wave field can not be stored in main memory. To verify the techniques, a full-parallax CGH with the size of

four billion pixels is calculated and fabricated by a laser lithography system. The CGH reconstructs truly fine 3D

images of a smooth surface object accompanied with a large depth of sensation. Optical reconstruction of the CGH is

demonstrated.
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Fig.1 The 3D scene of “The Venus” CGH.
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Table 1. Parameters used for creation of the CGH
Hologram
Pixel sizes 65,536 x 65,536 pixels
Pixel pitches I pm x 1 pm
Hologram type Binary amplitude
Reconstruction wavelength 632.8 nm
Venus stature*
Number of polygons (front-face only) 718

Dimensions (W x H x D)

26.7 x 57.8 x 21.8 mm’

Wallpaper

Pixel sizes of texture image
Dimensions (W x H)

256 x 256 pixels
65.5 x 65.5 mm’

*The mesh data of the Venus object is provided courtesy of INRIA by the AIM@SHAPE Shape Repository.
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Fig.2. An example of calculating polygon fields; (a) a polygon of a cubic object, (b) the surface function
in local coordinates, (c) the resultant wave field in global coordinates.
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Fig.3. The silhouette-masking method; (a) the masked
wave field of wallpaper, (b) the object field, (c) the
combined wave field. All images are the amplitude
image in the intermediate plane.
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Fig4 Calculation of the object field in the
segmentalized frame buffer.

RGNNSO LY —F 2B DN AR a s
FAETHEETHIEIZEV 2RI ERDDN, ZD
BZOFEMEATHLE —F 2GR EFBHOT 7 b
LAA=T IS THASNTLE). ZVEREHT DT
¥, Fig. 3 1980, SRR Z 53 EIL T

. ETHREBOICEZ T HE ETIEIRL THD.

WIZ, @I TEBIE—F RGOV LTy N~ A
7L TENEIEH L TV D[4,5]. ZDHIZE —F A
% BRI O)EIREL, A sT AH £ THER
LD,

5 REEFHEFE
51 JL—LN\YIT7DHE|

The Venus A~R7 7 LD BIRIE S EZIWNET D
T —L T 7DAEVY A XL 32GB (272D, D
728, 1 DO PC TIEZDETEAEVKMNTDHZE
ILTERV. ZD7=, Figd (IR T &Y, 7L—A
N 77 &AL ARXDEHD ' T A MIGEILT
W5, EEIZAEVITEMINL TWDHDIETL — A
Ny TZ7D—EDOET A NTTHY, AE) EiZh
LT ANOBUTFHFEIZHNSD CPU O LFIT Th
5. T72bh, £ CPUNRENZENDIL Y T AR
EEFHENA SN ENTALERL T,

52 RYITDHh) T IR

MRS DA RRICBWTE, 7V —a 7 71X
R OB ERIEZINAL TS, £ CPUILETY
RERER T2 TORII A EEL, I hBs A
VMTHEIR BT AR TIN5 TC, D
RN AEF R 5. Figd OFITIE, CPU3 DL
L7 A NTIREER ORI ATFHEIND A,
JHIER 48 L OWa R DR Y 2 T LB S AU 7200,

ZDEX, HORVIL PO IEWE BRIV M T A
MZBET DD ENOHEIITARe s F L0 7' /1
'y F TR EL K ETAZHWTWD. x F ATt
T HE TN YT DA THDHEE, x J510 O i KIE T

]
K/
(ertex »l ws®] =
Ve rteX »»»»» == —-————% ;—)—;*,,‘ /:(
L4 -
Polygon —" PaNG
N

Diffraction area

Vertex of vertex

.

e |

NN
s L/l

\

Diffraction area
of polygon

Fig.5 The maximum diffraction area of a polygon.
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Fig.6 Numerical propagation in segmentalized frame

buffers.
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Fig. 8. Photographs of optical reconstruction of “The Venus” CGH taken from various angles.
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