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Sampling and Modeling of Shape and Reflectance of 3-D Objects
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Ryo Furukawa', Hiroshi Kawasaki'f, Yasuaki Nakamura and Yutaka Ohsawalt
Abstract In this paper, we developed a method for sampling and modeling reflectance of 3-D objects and performing

real-time rendering of modeled objects. Our method can be used to render modeled objects from an arbitrary viewing
direction with illuminations from point lights at any given place or with any illumination map. To achieve this goal, we
developed a platform that can sample appearances of target objects with 4DOF's parameters of light and viewing directions.
Light-dependent variations of sampled data were approximated using spherical harmonics functions as bases. To render a
modeled object, we generated its appearance by synthesizing the effects of illuminations using spherical harmonics functions
and by interpolating between sampled viewing directions. The appearance was then texture-mapped to the shape model.
Using our method, we could represent reflectance properties of surfaces of 3-D objects that were parametrized by 4DOFs light

and viewing directions. We also successfully rendered the modeled objects using programmable vertex/pixel shaders with

real-time performance.
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38 [ps (640x480), XBREGSBS (D16)
[HAL (hw vp): NVIDIA GeFor ce FX 5950 Ullra
Light 0.525942,-1.288114,1.436714,0.000000

Zoom camera: Mouse wheel scroll
Hide help: F1

(Dooooooon)

60.06 fps (640x480), XBREGEEE (D16)
[HAL (hw vp): NVIDIA GeFor ce FX 5950 Ullra
Light 1.030071,-0.575085,1.615001,0.000000

Controls:
Rotate model: Left mouse bulton
Rotate camera: Right mouse button
Zoom camera: Mouse wheel scroll  Quil: ESC
Hide help: F1

Change Device: F2
: F

(boooooooo)

0 8 OD0OOO0OOOO: DODODODOOOOODOOOOOO
640 x 480, 00 000000000000 OO 23 fpsO
Oo0o0o0ooooo0 eo fpsO

Examples for measuring the rendering speed: the client

areas of the windows were 640 x 480, the frame rates were

approximately 23 fps for the per-pixel-view implementa-
tion and 60 fps for the per-object-view implementaton.

(00D0DOoOoo)

09 00000 BTFOOOOOOOO.
Modeling and rendering of measured BTFs.

(0oooo)
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