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Assumption: all channels of data are always available. 

In fact, physiological signals are often corrupted due to artifacts.  

Our method:  
Other than discarding all the data instances containing invalid 
modalities, which results in a substantial amount of unusable data, 
we use all the complete and incomplete instances by treat the 
missing data in the same way as the other parameters. 
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Energy Function:  

Joint distribution over visible units:  

Derivative of the log-likelihood respect to  

! Contractive divergence is adopted for 
parameter learning.  

! Hidden layer is feature 
representations, and the input of SVM 
classifier 



! Learning RBM using complete data 
! Fine tuning RBM using both incomplete data and complete data 
! The missing values are treated as the same way as the model parameters 
to be updated each time 
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! Our method outperforms the method which discards the whole data with 
missing part, demonstrating our method successfully exploit all available data 
for emotion recognition.  
! With the increase of missing rate, emotion recognition performance decrease, 
since less physiological signals provide less information. 
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