Multilinear Projection
for Recognition

Results
[Vasilescu & Terzopoulos, CVPR 2005]
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Mode-n Identity Tensor

» Definition 8 (Identity Tensor) The mode-n identity
» tensor satisfies the following criteria:

1. I is a mode-n identity tensor if and only if I Xn A= fl

2. 1is a multiplicative identity.
3. The mode-n identity tensor I & IR lyxlzxJn--IN \yhere

0 I =lpeq - - INIlo - - - 14 is a tensorized identity matrix ¢

. dimensionality J,% (I,4q - .. INl1 - - - 1q2q)-

Mode-n Pseudo Inverse

» Definition 9 (Pseudo-Inverse Tensor) The mode-n
* pseudo-inverse tensor, /'4+”, of tensor A satisfies th
 following criteria:

1.((Axn A )nA)=A

2.((A0 w0 A Yxn AP0 )= A

3. The mode-n pseudo-inverse tensor ﬂ+n of an Nth

order tensor _4 < IRI1x12x--xIN is the tensorized
pseudo-inverse of A(n); i.e., the mode-n flattened
version of 4*n is A

Inverse Tensor

Definition:
—If Lis an identity tensor, then Bis called a mode-n inverse

oftensorﬂifand onlyifﬂ Xn B= [ and B xnfl= I

— Mode-n Inverse tensor of /'4 is denoted as ﬂ_”

Definition, Mode-n Product extension:
A %n B <==>B) A

Mode-n Identity Tensor
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Contribution Tensor - Rank-(1,1,1)

X .
pixels

t

Projection Operator

Response Tensor

P,.-T.

pixels) — ¥ (pixels)

Partial Image Set for Subject

Data Decomposition

Person Parameters

Viewpoint Parameters
=4 [mage Synth

Face Recognition . -
. Complete Ima;

Query Image ' Recognized Person

Contribution Tensor - Rank (1,..

Multilinear Projection

. Compute the Projection Tensor:
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(observ. mode) = (observ. mode)

. Compute the Response Tensor:
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Extract the coefficient vectors by factorizing the
Response Tensor by using N-mode SVD.

Other Applications

* Human Motion Signatures .
— 3-Mode Decomposition, Recognition, & Synthesis %
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» Image-Based Rendering
[Vasilescu & Terzopoulos, SIGGRAPH 04]




