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Rendering Techniques in Polygon-Based High-Definition CGH
— Wave-Field Rendering —
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ABSTRACT

Novel methods for rendering virtual objects are proposed in polygon-based high-definition CGHs. Since the polygon

method, proposed for computing wave-fields emitted from surface objects, is similar to conventional computer

graphics, techniques of smooth shading and texture-mapping can be applied to forming object surfaces. A CGH that

reconstructs the moon with texture-mapping is demonstrated in this report.
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Fig.1. Schematic illustration of the theoretical model of a polygonal surface source of light: (a) Surface
object, (b) Spatial distribution of optical intensity, (c) The theoretical model of a surface source.
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Fig.2. Examples of surface functions for flat-shading

(a) and Gouraud shading (b) in a sphere object.
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Table 1 Parameters used for the CGH of spheres

Pixel sizes 65,536 x 32,768 pixels

Pixel pitches 1 pmx 1 pm
No. of polygons for a sphere 200
(front-face only)

Diameter of sphere 23 mm

Fig.3. Simulated reconstruction of the CGH of spheres
with Gouraud shading (a) and flat shading (b).

Fig.4. An example of texture-mapping in wave-field
rendering. (a) Texture image, (b) orthogonal
projection of texture image, and (c¢) a surface
function.
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Table 2. Parameters used for creation of “The Moon.”

Hologram
Pixel sizes 131,072 x 65,536 pixels
Pixel pitches 0.8 um x 1 um
Reconstruction wavelength ~ 632.8 nm
Angles of viewing-zone 46° x 37°
Sphere
Number of polygons 776
(front-face only)
Diameter 55 mm
Background stars
Number of point sources 300

Dimensions of stars domain

3
(W x H x D) 300 x 180 x 150 mm
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Fig.5. Optical reconstruction of “The Moon.”
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