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correlation between features

Late data fusion Early data fusion

Data Fusion in DNNs 

no dependency among data sources
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Late data fusion

Our hybrid approach

Early data fusion

Hybrid Deep Multimedia Fusion  



Hybrid Deep Multimedia Fusion  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The stacking is suitable for multi-task learning.

The powerset combination incorporates  
correlations among features and data sources

subset of the input data 
sources
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User profiling
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Infer Facebook users’ age, gender and personality traits

page likes
profile picture

status update
UDMF

Age 
Gender 
Open 
Conscientious 
Extrovert 
Agreeable 
Neurotic 



User Profiling in Facebook using 
UDMF 
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7 targets

7 combinations

3 data sources



Experimental results
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• Data fusion improves user 
profiling 

• Stacking works w/o data fusion  
 
 

• HDMF outperform state-of-the 
art user profiling and data fusion 
frameworks 

• We accurately predict age with 
AUC 0.90 and gender with 0.96



Thank you!

Take away messages

• UDMF is a hybrid multimodal data 
fusion

• Deep learning fusion improves the 
accuracy of predictions 

• Stacking works when we have 
multi-task learning (e.g., user 
profiling) 

• Powerset combination enhances 
the fusion power 

• We are able to predict your age, 
gender and personality traits 
given your Facebook activities!
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