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Material We Will Cover Today

• Infinitesimal Motion Model

• Infinitesimal Planar Homography (8-parameter flow)

• Factorization Principle for Motion/Structure Recovery

• Direct Estimation
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Infinitesimal Motion Model
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Infinitesimal Motion Model
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Infinitesimal Planar Motion
(the 8-parameter flow)
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Infinitesimal Planar Motion
(the 8-parameter flow)
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Infinitesimal Planar Motion
(the 8-parameter flow)

2
87321 xxyyxu ααααα ++++=

2
78654 yxyyxv ααααα ++++=

Note: unlike the discrete case, there is no scale factor
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Reconstruction of Structure/Motion
(factorization principle)
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Reconstruction of Structure/Motion
(factorization principle)
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Reconstruction of Structure/Motion
(factorization principle)

Let ),( ijij vu be the “flow” of point i at image j (image 0 is ref frame)
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Reconstruction of Structure/Motion
(factorization principle)
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Given W, find S,M

Let KLW = (using SVD)

SMLAKA == − ))(( 1 for some 66×A

Goal: find 66×A such that SKA =

using the “structural” constraints on S
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Reconstruction of Structure/Motion
(factorization principle)

Goal: find 66×A such that SKA =

using the “structural” constraints on S

Columns 1-3 of S are known, thus columns 1-3 of A can be determined.

Columns 4-6 of A contain 18 unknowns:

TT rZsZ )/1(,)/1( eliminate Z and one obtains 5 constraints
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Reconstruction of Structure/Motion
(factorization principle)

Goal: find 66×A such that SKA =

using the “structural” constraints on S
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Reconstruction of Structure/Motion
(factorization principle)
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Each point provides 5 constraints,
thus we need 4 points and 7 views
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Direct Estimation
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Direct Estimation
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Direct Estimation
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Direct Estimation
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Direct Estimation
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Direct Estimation

Estimating parametric flow:

2
87321 xxyyxu ααααα ++++=

2
78654 yxyyxv ααααα ++++=
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Every pixel contributes one linear equation for the 8 unknowns
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Direct Estimation

Estimating 3-frame Motion:
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Direct Estimation
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Direct Estimation
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Direct Estimation: Factorization

Let ),( ijij vu
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be the “flow” of point i at image j (image 0 is ref frame)
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Direct Estimation: Factorization
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Direct Estimation: Factorization
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Direct Estimation: Factorization
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Direct Estimation: Factorization

Rank=6 Rank=6
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Direct Estimation: Factorization
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Once U,V are recovered, one can solve for S,M as before.


