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Multimodal Learning
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We often observe multiple coupled modalities 

How can we fuse the multimodal observations?



Canonical Correlation Analysis (CCA)- Hotelling 1936
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      andConsider an observed coupled data

CCA seeks canonical vectors                                            

will maximize the sample correlations between the canonical variates: 

 

p-variables q-variables

N-samples



Canonical Correlation Analysis (CCA)
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Canonical Correlation Analysis (CCA)
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The problem has a closed form solution using eigenvectors 

   the eigenvectors of     are the canonical vectors                                  

   the eigenvectors of are the canonical vectors

 where         are within view sample covariance matrices and                                                

are cross-view sample covariance matrices. 

These provide multimodal canonical variates

                    and  



CCA- Degeneracy
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      and

   is an eigenvector of  but the covariances are not 

accurate, and not invertible 

 if          or           CCA “breaks”

Solution: sparsify a and b 



Sparse CCA
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To sparsify the number of variables used in each view, we can minimize

 where        and          are regularization parameters which control the sparsify the 

input variables. 

If               and               are smaller than        , we remove the degeneracy



L0 Deep CCA
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L0 Deep CCA- Stochastic Gates (STG)-Yamada et al. 2020
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 The idea: use a truncated Gaussian to relax the Bernoulli distribution

 Draw from a Gaussian                    , shift by 

Truncate into           using 



L0 CCA- Linear Example
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L0 CCA- Linear Example
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L0 CCA- Linear Example
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Toy Example
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https://docs.google.com/file/d/13tPLL_z1qyFdQkybsSSZdqWODb42vduT/preview


Toy Example
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Toy Example
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Noisy MNIST
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Seismic Data
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