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Image alignment (OF):

virtual 9-channel video
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 PGSF:  reconstruction on 3-frame sliding window

Color- and time-multiplexed illumination:

Photogeometric Scene Flow (PGSF):  synergistic solution of photometric stereo (PS), 
multiview stereo (MVS) and optical flow (OF) under changing illumination
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Unknowns:  2 depthmaps, 4 2D flows, RGB albedo

(detailed 3D surface, 3D motion, and appearance)

✓	 space and time varying RGB albedo

 MVS + PS:  stereo matching with surface gradients

  3D Scene Flow

st(p) = lTt npShading weights:

Cross-shaded (relit) images:

Matching pixels across views, time: 

RGB albedo consistency
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Lambertian model

st0(p)it(p) ⇡ it0(p+ ~vp)st(p)
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Coarse-to-fine optimization 
using image pyramids

KEY IDEA

3D scene flow
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Update depthmaps with cross-view consistency
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Disparity: flow along epipolar line

Relit space-time gradient for TV-L1 OF update:

st(p)rit0(p+ ~vp)�~vp ⇡ st0(p)it(p)� it0(p+ ~vp)st(p)
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next pyramid level

Update 4 flows with cross-view consistency
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Linearized MVS term for iterative updates:
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see also www.disneyresearch.com/publication/pgsf

Evaluation on synthetic sequence with ground truth:
baseline (BL): independent OF, PS, MVS solutions

Evaluation on real data: 
high-confidence PMVS results

vs PMVS 3D point cloud: 
agreement within 0.13mm
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Mesoscopic MVS PGSF
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✓	dense 3D scene flow


