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What is Face image quality (FIQ)?

• Face image utility indicates the utility (value) of an image to face recognition (FR) algorithms

• What face quality estimator should answer?

How usable (utility*) is the sample for automatic face recognition systems?

*Utility: the observed or predicted positive or negative contribution of an individual sample to the overall performance 
of a biometric system.
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Why do we need FIQ?

• The performance of biometric recognition is driven by the quality of its samples

• Some advantages of sample quality

ü More robust enrolment
ü More secure negative identification systems
ü Enables quality-based fusion approaches
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How can we evaluate face image quality estimator? 

• If we removed the worse data (according to our quality 
estimation), do the face verification/identification 
performance on the rest of the data (higher quality) 
enhance?

• Error vs. Reject Curves (ERC): ERC plots the percentage 
of the neglected data (of the worst estimated quality) 
vs. a biometric verification/identification error rate.

• Area under the Curve (AUC) of the ERC: provide a 
quantitative aggregate measure of verification 
performance across all rejection ratios.
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Face recognition training under multi-class classification 
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Face recognition training under multi-class classification
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• Theory: ”the properties that 
cause a face sample to lay 
relatively closer to its class center 
during training are the ones that 
make it a high-quality sample, and 
vice versa”
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• CCS (Class Center Angular 
Similarity ): a proximity between 
sample x and its class center 
𝐶𝐶𝑆 𝑥! = cos(𝜃!0)
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• CCS (Class Center Angular 
Similarity ): a proximity between 
sample x and its class center 

• NNCCD (Closest Nearest Negative 
Class Center Angular Similarity): a 
proximity between sample x and 
the nearest negative class center
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• CCS (Class Center Angular 
Similarity ): a proximity between 
sample x and its class center 

• NNCCD (Closest Nearest Negative 
Class Center Angular Similarity): a 
proximity between sample x and 
the nearest negative class center

 
• Certainty Ratio (CR): a relative 

proximity of sample x to its class 
center and negative class center
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Relation between the CR and FIQ
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• If the CR values achieved by 
training samples of an FR model 
were used as FIQ, would they 
behave as expected from an 
optimal FIQ?
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Relation between the CR and FIQ

• If the CR values achieved by 
training samples of an FR model 
were used as FIQ, would they 
behave as expected from an 
optimal FIQ?
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• If a given sample was 
hypothetically part of the FR 
model training (which it is not), 
how relatively close would it be to 
its class center?
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CR-FIQA: Face Image Quality Assessment by Learning Sample Relative Classifiability
Simultaneously learning 
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CR-FIQA: Face Image Quality Assessment by Learning Sample Relative Classifiability 
Evaluation setups

Ø CR-FIQA (S)

Ø Training dataset: CASIA-WebFace
Ø Network architecture: ResNet-50

Ø CR-FIQA (L)

Ø Training dataset: MS1MV2
Ø Network architecture: ResNet-100

Ø Face recognition models

Ø ElasticFace
Ø ArcFace
Ø MagFace
Ø CurricularFace

Ø Evaluation benchmarks:

Ø LFW
Ø AgeDB-30
Ø CFP-FP
Ø CALFW
Ø Adience
Ø CPLFW
Ø XQLFW
Ø IJB-C
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Ablation study
Does CR-FIQA benefit from the NNCCS scaling term?
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Ablation study
Dose the simultaneous learning lead to better performance in comparison to on-the-top learning?
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Ablation study
Dose the simultaneous learning lead to better performance in comparison to on-the-top learning?
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CR-FIQA: What did we achieve?
Comparisons with SOTA FIQ methods

ArcFace MagFace
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CR-FIQA: What did we achieve?
Comparisons with SOTA FIQ methods

ElasitcFace CurricularFace
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CR-FIQA: What did we achieve?
Evaluation: quality scores as an embedding weighting term
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The verification performances of CR-FIQA (L) as feature extraction model
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Code and pretrained models

https://github.com/fdbtrs/CR-FIQA

Fadi Boutros, Meiling Fang, Marcel Klemt, Biying Fu, Naser Damer:
CR-FIQA: Face Image Quality Assessment by Learning Sample Relative Classifiability. CVPR 2023: 5836-5845
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Take home messages:

• CR-FIQA training paradigm simultaneously learns to optimize the class center while learning to predict sample 
relative classifiability

• Demonstrate the effectiveness of our CR-FIQA under two protocols (small and large) based on the training dataset 
and the training model architecture

• ResNet50 (43.6m parameters) trained on CASIA-WebFace (0.5m images)
• ResNet100 (65.2 parameters) trained on MS1MV2 (5.8m images)

• Provide one of the most extensive evaluation experiments, outperforming SOTA FIQ methods

• 8 benchmarks
• Comparisons with 9 SOTA approaches

• Open-source implementation
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