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Goal

Acquisition of
® 3D shape
® Spectral reflectance
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Structured-light patterns (gray code)
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Contributions

® Usage of standard camera and projector
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Uniform color illuminations
for spectral reflectance estimation

® Seclf-calibrating 3D reconstruction

® Spectral reflectance estimation
considering geometric information

Self-calibrating 3D reconstruction

Feature correspondences
between:
® projector — projector pairs

® projector — camera pairs
® camera — camera pairs
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The projector has two functions:

Pro-Cam SSfM: Projector-Camera System for Structure and Spectral Reflectance from Motion
Chunyu Li, Yusuke Monno, Hironori Hidaka, and Masatoshi Okutomi
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Self-calibrating
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Green: Camera
Red: Projector

Spectral reflectance

Motion 1 estimation

3D spectral reflectance
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Spectral reflectance estimation considering shading

Cost tunction: argmin Eren (ak) T VEssm (ak)
> —ct . 2 =227 Tt

k: 3D point index
Iﬁendering term Spectral smoothness term

c: Camera view index

V(k): The visible camera set for k-th point

ObS 2 obs. : . :
y 2 Yrc . The observed image intensity
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Rendering term:

Eren(aty) = 2

ceV(k)

Rendered model; Shading model:

Vic(ay) =sCh Ly
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Experiment and results
Apparatus Colorchart results
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Patch number

RMSE comparison for each patch

Real object results
A clay sculpture

Multi-view
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Multi-band

Estimated projector and
camera poses

Example input
multi-band images

Our result (sRGB

and reflectance) method [18]

A stuffed toy

Baked-in effect of shading
and shadow are removed
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sRGB and reflectance 3D shape

Spectral patterns at each wavelength
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Different light orientations
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