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Candidate Handcrafted Face-QAA for ISO/IEC IS 29794-5:202x
• Proposal based on work published in 2017
• Pankaj Wasnik, Kiran Raja, Raghavendra Ramachandra, 
and Christoph Busch. "Assessing face image quality for 
smartphone based face recognition system." In 5th 
International Workshop on Biometrics and Forensics
(IWBF), pp. 1-6. IEEE, 2017.
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Quality Estimation Before Recognition
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Quality Estimation Before Recognition
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Pose, Illumination and Expression
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Sample Quality in Face Recognition

Pankaj Wasnik, Kiran Raja, Raghavendra Ramachandra, and Christoph Busch. "Assessing face image quality for smartphone based face recognition system." In 5th International 
Workshop on Biometrics and Forensics (IWBF), pp. 1-6. IEEE, 2017.
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Sample Quality in Face Recognition

https://9gag.com/gag/aP72BNg
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Quality versus Comparison Score
• Quality is directly proportional to recognition score [Grother2007, 

Bharadwaj2014] 
• Can we use recognition scores to assess the quality assessment algorithms ? 
• ERC based predictive performance  
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[Grother2007] Patrick Grother and Elham Tabassi. Performance of biometric quality measures. 2007.
[Bharadwaj2014] Samarth Bharadwaj, Mayank Vatsa, and Richa Singh. Biometric quality: a review of fingerprint, iris, and face. EURASIP journal on Image and Video Processing, 2014.
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Efforts for face quality estimation using hand-crafted approaches
• Based on image properties such as brightness, contrast, and sharpness

[Werner2006]
• Methods for illumination and pose calculations – later adopted in ISO/IEC TR 29794-
5 [Gao2007] [ISO29794-5]

• The quality of biometric images using different image degradations is evaluated in 
[Youmaran2006]. 

• A face image quality for automatic border control systems using Gray-Level Co-
occurence Matrix [Raghavendra2014] . 
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[Werner2006] M. Werner and M. Brauckmann, “Quality values for face recognition,” In NIST Biometric Quality Workshop, 2006. 
[Gao2007] X. Gao, S. Z. Li, R. Liu, and P. Zhang, “Standardization of face image sample quality.” Springer, 2007. 
[ISO29794-5] ISO/IEC, ISO/IEC TR 29794-5 Information technology - Biometric sample quality - Part 5: Face image data. ISO/IEC, 2010. 
[Youmaran2006] R. Youmaran and A. Adler, “Measuring biometric sample quality in terms of biometric information.” IEEE, 2006. 
[Raghavendra2014] R. Raghavendra, K. B. Raja, B. Yang, and C. Busch, “Automatic face quality assessment from video using gray level co-occurrence matrix: An empirical study on
automatic border control system,” 2014, pp. 438–443. 
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Efforts for face quality estimation using hand-crafted approaches
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Pankaj Wasnik, Kiran Raja, Raghavendra Ramachandra, and Christoph Busch. "Assessing face image quality for smartphone based face recognition system." In 5th International 
Workshop on Biometrics and Forensics (IWBF), pp. 1-6. IEEE, 2017.

Pose Symmetry Lighting Symmetry
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Lighting Symmetry
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Pankaj Wasnik, Kiran Raja, Raghavendra Ramachandra, and Christoph Busch. "Assessing face image quality for smartphone based face recognition system." In 5th International 
Workshop on Biometrics and Forensics (IWBF), pp. 1-6. IEEE, 2017.
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Pose Symmetry
Suggested Approach from ISO/IEC TR 29794-5
1. Perform filtering using LBP filters.

2. Calculate the difference between filtered values for each pixel pair of sub-windows at 
left-right mirror locations.

3. Calculate a suitable sum of the absolute values of the differences.

4. The total of absolute values provides pose asymmetry. 
5. The larger the value, higher is the rotation of image in either of the direction.
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[ISO29794-5] ISO/IEC, ISO/IEC TR 29794-5 Information technology - Biometric sample quality - Part 5: Face image data. ISO/IEC, 2010. 
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Joint Estimation of Lighting and Pose Symmetry
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Margin of 30-120 
degrees

Pankaj Wasnik, Kiran Raja, Raghavendra Ramachandra, and Christoph Busch. "Assessing face image quality for smartphone based face recognition system." In 5th International 
Workshop on Biometrics and Forensics (IWBF), pp. 1-6. IEEE, 2017.
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Overall Algorithm
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Pankaj Wasnik, Kiran Raja, Raghavendra Ramachandra, and Christoph Busch. "Assessing face image quality for smartphone based face recognition system." In 5th International 
Workshop on Biometrics and Forensics (IWBF), pp. 1-6. IEEE, 2017.
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Experimental Validation of proposed candidate FQAA
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Experimental Validation of proposed candidate FQAA
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FNMR decreases rapidly with the fraction of high quality sample rejected [Grother2007, Olsen2015] 

[Grother2007] Patrick Grother and Elham Tabassi. Performance of biometric quality measures. 2007.
[Olsen2015] M. A. Olsen, V. Smida, and C. Busch, “Finger image quality assessment  features–definitions and evaluation,” IET Biometrics, 2015.
[Wasnik2017] Pankaj Wasnik, Kiran Raja, Raghavendra Ramachandra, and Christoph Busch. "Assessing face image quality for smartphone based face recognition system." In 5th 
International Workshop on Biometrics and Forensics (IWBF), pp. 1-6. IEEE, 2017.
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Experimental Validation of proposed candidate FQAA
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FNMR decreases rapidly with the fraction of high quality sample rejected [Grother2007, Olsen2015] 

[Grother2007] Patrick Grother and Elham Tabassi. Performance of biometric quality measures. 2007.
[Olsen2015] M. A. Olsen, V. Smida, and C. Busch, “Finger image quality assessment  features–definitions and evaluation,” IET Biometrics, 2015.
[Wasnik2017] Pankaj Wasnik, Kiran Raja, Raghavendra Ramachandra, and Christoph Busch. "Assessing face image quality for smartphone based face recognition system." In 5th 
International Workshop on Biometrics and Forensics (IWBF), pp. 1-6. IEEE, 2017.

AUC and PAUC for at FNMR = 0.1 AUC and PAUC for at FNMR = 0.01
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Experimental Validation of proposed candidate FQAA
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FNMR decreases rapidly with the fraction of high quality sample rejected [Grother2007, Olsen2015] 

AUC and PAUC for at FNMR = 0.1

AUC and PAUC for at FNMR = 0.01

[Grother2007] Patrick Grother and Elham Tabassi. Performance of biometric quality measures. 2007.
[Olsen2015] M. A. Olsen, V. Smida, and C. Busch, “Finger image quality assessment  features–definitions and evaluation,” IET Biometrics, 2015.
[Wasnik2017] Pankaj Wasnik, Kiran Raja, Raghavendra Ramachandra, and Christoph Busch. "Assessing face image quality for smartphone based face recognition system." In 5th 
International Workshop on Biometrics and Forensics (IWBF), pp. 1-6. IEEE, 2017.
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Results from candidate approach
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Results from candidate approach
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Candidate proposal - Joint estimation of pose and lighting symmetry
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Pankaj Wasnik, Kiran Raja, Raghavendra Ramachandra, and Christoph Busch. "Assessing face image quality for smartphone based face recognition system." In 5th International 
Workshop on Biometrics and Forensics (IWBF), pp. 1-6. IEEE, 2017.

Pose Symmetry Lighting Symmetry
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Dr. Kiran Raja

Norwegian University of Science and Technology 
Department of Computer Science

Teknologiveien 22 
2802 Gjøvik, Norway

Email: kiran.raja@ntnu.no
Phone: +47-611-35-374

• Open positions for master thesis (physical and remote)
• Open positions for visiting PhD/Postdocs/faculty
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Benchmarking against DL Approach
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1. Evaluated 14 quality algorithms - 10 CNN based and 4 Non-CNN 
Based 

2. 5 General CNNs, 3 Mobile CNNs, 2 SOTA CNNs [6, 7] 
3. 3 General Blind Quality Algorithms
4. 1 Commercial - VeryLook Mobile SDK
5. Evaluated 5 databases - 2 mobile and 3 general

1. Transfer learning
2. Data augmentation: translation in x and y-direction, mirroring along both axes 
and random cropping.

3. Training Details: Batch size - 64, 412 iterations/epochs. 
4. Optimizer: SGD with Momentum = 0.9, Initial Learning Rate = 0.0001.
5. Validation: 10% of total training samples with validation frequency = 3.

Network Training:

[Wasnik2018] Pankaj Wasnik, Raghavendra Ramachandra, Kiran Raja, Christoph Busch, "An Empirical Evaluation Of Deep Architectures On Generalization Of Smartphone-Based Face 
Image Quality Assessment." In the 9th IEEE International Conference On Biometrics: Theory, Applications, And Systems (BTAS 2018) Los Angeles, California, 2018.
[Qi2018] Xuan Qi, Chen Liu, and Stephanie Schuckers. "Boosting face in video recognition via cnn based key frame extraction." In 2018 International Conference on Biometrics (ICB), pp. 
132-139. IEEE, 2018.
[Zhang2017 ] Lijun Zhang, Lin Zhang, and Lida Li. "Illumination Quality Assessment for Face Images: A Benchmark and a Convolutional Neural Networks Based Model." In International 
Conference on Neural Information Processing, pp. 583-593. Springer, Cham, 2017

Benchmark against DL Models
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Database:
1. Training database Consists of≈33000 good and bad quality images.
2. Evaluation database  Consists of≈ 17000 face images from 419 

subjects.
3. Most of the used databases are publicly available 
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Train Dataset

Test Dataset

Benchmark against DL Models
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Results
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Benchmark against DL Models

AUC and PAUC for at FNMR = 0.1
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Conclusions

• Results favor CNN models.
• ERC should be used to select a 

FQAA
• Generalization is achieved in 

terms of Different challenges, 
databases, sensors
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Benchmark against DL Models


