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Large-scale CGH calculation system reflecting CG material data
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ABSTRACT

Many large-scale computer-generated holograms (CGH) have been created for the past decade. Computer holography
is expected to be a new digital art. However, it is difficult for CG designers and artists to create CGHs because
programming knowledge is essential to calculate CGHs. To reduce the problem, a software system for creating CGHs,
which does not require programming, is being developed. The current status of development of the system, in which
specular rendering is implemented so that the created CGH, reconstructs very similar images to the CG rendering.
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Fig. 1 Sample screenshots of the developed application software.
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Fig. 2 Process for creating a CGH from the CG model
using the application software.

Table 1 Major material parameters used in CG models.

Parameter
Explanation Support
MQO MTL
— RGB color
col ) O
d Opacity
dif Kd Diffusive light O
reflectance
amb Ka Ambient light O
reflectance
emi Ke Emission light O
reflectance
Specular light
Spe Ks reflectance O
power Ns Shininess O
tex map_Kd Texture map O
aplane map d Alpha map X
bump map bump Bump map X
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Fig. 3 Generation of diffusive surface functions
using MQO parameters.
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Fig. 4 Generation of specular surface functions
using MQO parameters.
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Fig. 5 The 3D scene of the test CGH.

Table 2 Parameters of the test CGH.

Hologram

Number of pixels

32,768 x 32,768

Pixel pitches 0.8 um X 0.8 pm
Design wavelength 630 nm
Model data (MQO)

Number of polygons 33,136

Light direction vector

Size (W X H x D)

(—0.408, —0.408, —0.816)
254 x 24.5 x 22.8 mm3

Material (MQO)

col (0.937, 0.965, 1.00)
dif 0.640

amb 0.600

emi 0.00

spc 1.00

power 7.00

tex —
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(a) View from left viewpoint.

(b) View from right viewpoint.

Fig. 6 Comparison between CG rendering and simulated reconstruction of the synthetic object field.



