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Introduction 
• Depression: «a state of low mood and aversion to activity» 
• In this study, we focus on extracting covariates of the target variable 

as highly informative features  
• We also use CCA for audio-visual feature level fusion 
• Use mode and range functionals to summarize low level descriptors 
• Analysis of regional audio-visual features’ regregression performance 

Background: Canonical Correlation Analysis 
• CCA seeks to maximize the mutual correlation between two sets of variables by finding linear 

projections for each set. Let A and B denote two representations data, C denote covariance 

 
 
 

• The optimization problem can be converted into a Lagrangian, which has the eigenform  of   
 
 

• To maximize correlation, we select the eigenvectors corresponding to the largest eigenvalues. 

Corpus and Features 
• We experiment on a AVEC 2013 (Valstar et al.,2013), which uses a subset of Audio-visual 

Depression Language Corpus (AVDLC). We adhere to the challenge protocol, use baseline 
acoustic (openSMILE) and video (Local Phase Quantization) features. 

 
 
 
 
 

 
 

Analysis of Features 

Results 
 
 
 
 
 
 
 
 
 

 

Conclusions and Outlook 
• In this study we utilized CCA for feature extraction, and audio visual fusion 
• We combined our visual system with audio system that use CCA for acoustic feature 

selection > best result 
• The best development set performance is obtained with inner facial regions (eyes and 

mouth area) : higher action information and more robust to registration errors 
 
 

* Kaya et al. CCA Based Feature Selection with Application to Continuous Depression Recognition from Acoustic Speech Features. (ICASSP 2014) 

 Table 3: CCA analysis of training set 
features vs depression labels 

 

System (on Development Set) MAE RMSE 

Audio baseline 8.66 10.75 

Video baseline 8.74 10.72 

Regional dep. cov. (16 dim) 
 

6.90 8.61 

Decision fusion of regional reg. 7.61 9.16 

6 best regional regressors 7.07 8.56 

System (on Test Set) Mod. MAE RMSE 

S1: 16 regional covariates Video 7.97 9.94 

S2:  Best 3 performing regions Video 7.86 9.72 

S3:  CCA based audio-visual fusion AV 8.79 10.81 

S4: Fusion of S2 with audio system 
from Kaya et al.* 

AV 7.68 9.44 

Table 2: State-of-the-art test set results on AVEC 2013 corpus  


