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ABSTRACT

The conventional 3D scanners commonly measure the subject shape observed from a given direction and produce the
depth map. If the subject has concave surfaces, i.e. self-occlusion, the 3D scanner most likely outputs a polygon-mesh
with many missing polygons in the invisible surface. On the other hand, the viewing angle of high-definition
computer-generated holograms (CGH) reaches to 45 degrees even at this stage. Therefore, if we create CGHs directly
from the depth map produced by conventional 3D scanners, the missing polygons are perceived by viewers when
moving their viewpoint. In this research, high-definition CGHs are created by using Kinect for Windows and Kinect
Fusion that make possible to produce polygon-mesh without missing polygons. Moreover, since the polygon mesh
acquired by Kinect Fusion has color information as vertex colors, full-color 3D images are optically reconstructed by
high-definition CGHs using dichroic mirrors and a white LED. Actual high-definition full-color CGH is demonstrated
to verify the technique.
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Table 1 Specification of Kinect Fusion [3].

Number of pixels (depth image) 320%240

Number of pixels (color image) 640x480

Frame rate 30 fps

Sensing range (default mode) 0.8~4.0m

Horizontal angle of field of view 57°

Vertical angle of field of view 43°
Raw data of

Rendered 3D model

depth camera

| Matching result of the input data

Fig.1 A screen shot of Kinect Fusion Explorer-D2D.
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Fig.2 Procedure for creating full-color high-
definition CGHs with Kinect Fusion.
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Fig.3 Experimental setup for full-color reconstruction of high-definition CGH:
(a) conventional and (b) improved setups.
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Units : mm

Fig. 4 3D scene of the full-color high-definition
CGH named “Girl and Earth”.

Table 2 Parameters used for creating full-color CGH.

65,536 x 65,536

Number of pixels
Pixel pitches
Sizes of CGHs

0.8 pm x 0.8 um
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Fig. 5 Estimated spectra of RGB illumination light.
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Fig. 6 Optical reconstruction of the full-color
high-definition CGH.



