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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.

FIARFIERICEARKIER: CGH o—fFIEL T, R
CEHEOPIREL TV OB PRERGHRIE TS
by ME[4,5)% O CERGHE 21TV, L—%—U
VTG FETTHERILT- 40 {BE 7B HIH O 47 1)
7% CGH /3N 9%, 20 CGH IXMIRMR N AT RETH
D, SISV EA I NV —Varmmd 720,
BRE RIS EE 25501278 > T,

2. StE#E RO 5L The Venus”

“The Venus” &4 517 7= CGH D% % Fig.1 (2R,
F7pXF A—H% Table 1 (2779, Z0 CGH Tl #
v RN 40 (B 7B ICET S L EZ BT L
um VU5 DOESHKTHAHD T, CGH DO RKEZI1THK
6.5%6.5 cm® ThHD. B —F 241% 718 RUTL DAY
AT —HATRBAIN TS, E—FREDEHIC
VE SRR 2 58 9D 7 D S T RAASARR 0D 75 5 e 4 (B
AOZBLEL TVD.

3. RYIVk

R AR, SR TIEARL, RIS RO
FIENI &G 32 TR THD[1]. Fig2 Tl
TR ORYA L 2 OE IR iz KD T
WA, ZOFETIFETRIT 2 LE—Fm EicE
FIRME AR ET 5. Fig2(b)IR4Xoig, 2o
IANTIRIE DRI ET VAT 2T R BL T
BY, MAAPHENEE 52 TS ZOEH A %[
RS HA[6) B L O+ U T A B D> 7 N2 LD, (¢)
\ORT LIRS T LA TR N TO I Al
THL TS, ZOFETITIRIT 1 ICHE 2 [

® FFT & 1 [ OMBHEESLIETHD.

B = A O IPIFE — T A AR S T N
THELTWD. ZhiE, Al I LEm O IR
BB B TIREOIE BT K EH AP YA
230, FHEREMNREICEL DD THD. £, &
FUTIRETCb _5 3 oy MEIZ LD I # A 1T
72D THLHS.

4. VIILITYNE
Object plane

o
2N
5 ’ii
Pulsly {
b v
propagation 2nd

/( propagation

Hologram

(a)
(b)

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.
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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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