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7Data Drift Causes

• Pattern recognition systems are often
affected by sensor, object and environment
changes such as
– Illumination
– Bacground noise
– Objects pose/camera view point
– Natural variability
– Noise
– Blurring
– Sensor drift
– Preprocessing algorithm errors



8Prudent and Quality-based Designs

• Invariant features
• Normalisation
• Adaptation
• Multiple expert fusion

– Fusion stage adaptation
• Postprocessing

– Similarity score normalisation

• Quality-based algorithms
– Q-stack: quality-based stacking classifier
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10Data and Metadata Quality

• Data quality – objective measure of the data departure
from its nominal characteristic
– Quality of samples

• Metadata quality – information associated with samples
(e.g. age)

• Each quality measure is capable of measuring only one 
aspect of the data (signal) quality



11Face Quality Measures (Omniperception)



12Outline

• IM2 MPR References
• Generalities
• Data and Metadata Quality
• Q-stack Model
• Aging Influence on Face Classifiers
• Q-stack Aging Model
• Experiments in Aging Face Verification

– YouTube Data
– MORPH Data

• Conclusions



13How to use quality measures?

Q-stack is a general framework of stacking classification with quality 
measures that is applicable to uni-, multi-classifier and multimodal 
biometric verification with one or more quality measures.

Quality Measure
of Samples



14Biometric Verification and Quality Measures

Dependence between scores and quality measures
grants improved class separation



15Experimental evaluation: face

better
classification



16Combination of quality measures and multiple classifiers
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17Multimodal Q-stack
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19Verification of Aging Faces (Score, Age and Threshold)
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20Face Aging

• Nowadays, digital face images are becoming prevalent
in travel and identity documents (e.g. e-passports and 
national identity cards).

• Faces undergo gradual variations due to aging.
– Aging is a complex process that affects both the shape of the 

face and its texture.

• Individual face models created at some point in time 
may become less relevant or even obsolete as the time 
passes.

• The problem of time validity of face biometric models
has received only a marginal attention from researchers
compared with pose, lighting, and expression 
variations. 



21Research Goal

• To introduce a novel theoretical approach to 
incorporating age, based on the concept of 
metadata quality measure, into the face 
verification process, based on the concept 
of classifier stacking (Q-stack).



22Baseline structure of face recognition system
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23Database 1 (YouTube)

• Face images extracted
from the videos "one 
picture a day" 

• Four persons recorded 
during 1200 days

• Face image size: 640 ×
480 pixels

• Face position: frontal 
(no emotion and 
makeup)
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Database 1 (YouTube) – Video Example



25Aging Influence on the Face Classifier
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27How to use age as a metadata quality measure?

Age
Metadata

Quality Measure

Age – time difference between the template (model) creation
and the query image testing



28How to select the threshold?

age progression

score

The overall system performance can be potentially improved by updating
in time a decision threshold.

Deciding when and how to update the long-term decision threshold
can be based on its short-term model.
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30Aging Faces (Training 100 days)



31Aging Faces (Testing 1100 days)



32Local Ternary Patterns and Q-stack



33Verification Performance



34Database 2 (MORPH)

• Publicly available database 
used for investigation of 
age progression

• Contains 1,724 face 
images of 515 individuals

• 34 individuals whose 
images are more than 20 
were selected

• 14 individuals with more 
than 20 images for each 
individual and without the 
significant head pose and 
facial expression variations



35Aging Influence on the Face Classifier

34 individuals 14 individuals



36Conclusions

• Data and metadata quality measures can be treated as 
classification features.

• Q-stack is applicable to single-, multiple-classifier and 
multimodal systems.

• A novel theoretical approach to incorporating age, based on 
the concept of metadata quality measure, into the face 
verification process, based on the concept of classifier 
stacking (Q-stack) was introduced.

• Q-stack aging model is a powerful method of combining 
scores and age for improved long-term classification.

• Combination of age information with different quality 
measures of face image and multiple baseline classifiers is 
possible.
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