
UNIVERSIDADE DE COIMBRA 

UNIVERSITY OF COIMBRA 

SEMI-INTRINSIC MEAN SHIFT ON RIEMANNIAN MANIFOLDS 

Rui Caseiro , João F. Henriques  , Pedro Martins  and Jorge Batista 

 
 

This work was supported by the Portuguese Science Foundation (FCT) with 
grant PTDC/EIA-CCO/108791/2008. 

Facial Dynamics for Identity and Expression Recognition 
Carolina Raposo and Jorge Batista 

Main objective: Demonstrate that facial dynamics is a biometric  
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Facial 
Expression 
Sequence 

Removal or reduction of facial 
shape and texture components 

Frame 
Subtraction 

Stream 
Construction 

Windowing technique is used 
for sampling the sequence 

VLBP 
(texture descriptor) 

• Applied to MxN volumes (frame 
division) 
• Histograms incorporate both 
spacial and temporal information 

3D-Tensor 
Construction 

• Multidimensional arrays of 
data 
• 3 dimensions: identity, facial 
expressions and VLBP code 
occurences 

HOSVD 

• Decomposition of the 3D-tensor 
into 3 orthogonal subspaces 
(represented by matrices)  
• Allows the separate analysis of 
the different characteristics 

Upeople 

Uexpressions 

• Subspace matrices used for 
identity and expression 
recognition 
• Each row vector represents 
one element (indivual or 
facial expression) 

Classification 

• Distance measures between row 
vectors and projections used for 
recognition – mininum distance 

• 4 people 
• 6 basic expressions with 4 repetitions 

• 29 people 
• 6 basic expressions without repetitions 

• 5 people (1 from Database 4) 
• 6 basic expressions with 3 repetitions 
• 2 repetitions with appearance changes 

 More blocks → histograms created 
using smaller parts of the faces → more 
detailed description → higher identity and 
expression recognition rates   

 Smaller steps → more overlapping 
between training and testing sequences 
→  higher recognition rates 

 More people → larger intersubject 
differences →  worse recognition results 
with the original database (not so evident 
with the subtracted data set) 

 Average identity recognition rates 
obtained after varying stream lengths and 
step sizes 
 Subtracted database → mostly dynamic 
information is present → significantly 
better recognition results 

Motivation 
• Advantage over static analysis: facial dynamics is less affected by physical changes such as ageing, gaining weight, wearing 
glasses or growing a beard 
• Research shows that dynamic information may be beneficial for age, gender and identity recognition 
• There are many applications for identity and expression recognition : access control, surveillance, in psychology or psychiatry  

• Facial dynamics, in the form of 
facial expressions, can be used for 
performing identity recognition 
 
• Using dynamic information 
alone is advantageous in the 
presence of a significant number 
of individuals 
 
• The present method allows the 
identification of an individual who 
cannot be recognised using 
texture and shape information 


