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Tensor ExamplesTensor Examples
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Problem Definition 1Problem Definition 1
•• Gap: modelingGap: modeling and representationand representation

– Algorithms, e.g., PCA, SVM, MPM, LDA…g , g , , , ,

– Tensor representation for real objects

????



Problem Definition 2Problem Definition 2

2222

Adapt learning models Adapt learning models 
to accept tensors.to accept tensors.



Linear and MultilinearLinear and Multilinear
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How to Form an AlgorithmHow to Form an Algorithm
1 2 ML L LR × ×∈X L

1 2 MΩ ≡Ω Ω Ωo oLo

D l

( ) ( )
1

: |
l M

MU U g U U
−

Ω × ×∏ ∏a

Decouple

( ) ( )1
1 1

: |
d dl l l d l l d

d d l

U U g U U= × ×
= = +

Ω × ×∏ ∏a

Vector based Learning
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QuestionsQuestions
• Is it possible to justify tensor based learning 
machines at the probabilistic level?p

• Is it possible to apply the probability theoryIs it possible to apply the probability theory 
and to develop probabilistic graphical models 
for tensors?for tensors? 

• Is it possible to apply the Bayesian inference• Is it possible to apply the Bayesian inference 
over specific tensor based learning models?
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