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Abstract

Face recognition systems based on Convolutional neural networks have recorded unprecedented
performance for multiple benchmark face datasets. Due to the Covid-19 outbreak, people are now
compelled to wear face masks to reduce the virus's transmissibility. Recent research shows that when
given the masked face recognition scenario, which imposes up to 70% occlusion of the face area, the
performance of the FR algorithms degrades by a significant margin. This paper presents an
experimental evaluation of a subset of the MFD-Kaggle and Masked-LFW (MLFW) datasets to explore
the effects of face mask occlusion against implementing seven state-of-the-art FR models. Experiments
on MFD-Kaggle show that the accuracy of the best-performing model, VGGFace degraded by almost
40%, from 82.1% (unmasked) to 40.4% (masked). On a larger-scale dataset MLFW, the impact of mask-
wearing on FR models was also up to 50%. We trained and evaluated a proposed Mask Face Recognition
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(MFR) model whose performance is much better than the SOTA algorithms. The SOTA algorithms

studied are unusable in the presence of face masks, and MFR performance is slightly degraded without

face masks. This show that more robust FR models are required for real masked face applications while
having a large-scale masked face dataset. © 2023, Penerbit Akademia Baru. All rights reserved.

Author keywords

Convolutional Neural Networks; Data Sets; Face Recognition; Facemasks

SciVal Topics ® h
Metrics v
Funding details v

References (26) View in search results format »

[ Al

CSVexport ~v (@ Print X E-mail g Saveto PDF

Create bibliography

1

Jeevan, G., Zacharias, G.C., Nair, M.S., Rajan, J.
An empirical study of the impact of masks on face recognition
(2022) Pattern Recognition, 122, art. no. 108308. Cited 40 times.

www.elsevier.com/inca/publications/store/3/2/8/
doi: 10.1016/j.patcog.2021.108308

View at Publisher

Ngan, M. L., Grother, P. J., Hanaoka, K. K.

(2020) Ongoing face recognition vendor test (FRVT) Part 6A: Face recognition
accuracy with masks using pre-COVID-19 algorithms. 10.6028/NIST. Cited
91 times.

https://doi.org/10.6028/NIST.IR.8331

Wang, Q., Guo, G.
DSA-Face: Diverse and Sparse Attentions for Face Recognition
Robust to Pose Variation and Occlusion

(2021) /EEE Transactions on Information Forensics and Security, 16, pp. 4534-
4543, Cited 14 times.

http://www.ieee.org/products/onlinepubs/news/0705_02.html#5
doi: 10.1109/TIFS.2021.3109463

View at Publisher

Zhao, F., Feng, J., Zhao, J., Yang, W., Yan, S.
Robust LSTM-Autoencoders for Face De-Occlusion in the
Wild

(2018) /EEE Transactions on Image Processing, 27 (2), art. no. 8101544, pp.
778-790. Cited 120 times.
doi: 10.1109/TIP.2017.2771408

View at Publisher

King, D.E.
Dlib-ml: A machine learning toolkit

(2009) Journal of Machine Learning Research, 10, pp. 1755-1758. Cited 2443
times.

http://jmlr.csail. mit.edu/papers/volumel0/king09a/king09a.pdf

View at Publisher

View PDF


https://www.scopus.com/search/submit/references.uri?sort=plf-f&src=r&imp=t&sid=458eb6b95ca16f53d7b7d6dc19887853&sot=rec&sdt=citedreferences&sl=23&s=EID%282-s2.0-85160237006%29&origin=recordpage&citeCnt=1&citingId=2-s2.0-85160237006
https://www.scopus.com/record/display.uri?eid=2-s2.0-85115209780&origin=reflist&sort=plf-f&src=s&sid=254aa83b9246ddc66fb2fed9fbe13c58&sot=b&sdt=b&sl=131&s=TITLE-ABS-KEY%28Performance+evaluation+of+state-of-the-art+2D+face+recognition+algorithms+on+real+and+synthetic+masked+face+datasets%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85160237006&refeid=2-s2.0-85115209780&src=s&origin=reflist&refstat=core
https://www.scopus.com/record/www.elsevier.com/inca/publications/store/3/2/8/
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.patcog.2021.108308&locationID=3&categoryID=4&eid=2-s2.0-85115209780&issn=00313203&linkType=ViewAtPublisher&year=2022&origin=reflist&dig=41f70a58a6bcdf1b96c1d2e3de6a060b
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85160237006&refeid=2-s2.0-85096225596&src=s&origin=reflist&refstat=dummy
https://doi.org/10.6028/NIST.IR.8331
https://www.scopus.com/record/display.uri?eid=2-s2.0-85114750181&origin=reflist&sort=plf-f&src=s&sid=254aa83b9246ddc66fb2fed9fbe13c58&sot=b&sdt=b&sl=131&s=TITLE-ABS-KEY%28Performance+evaluation+of+state-of-the-art+2D+face+recognition+algorithms+on+real+and+synthetic+masked+face+datasets%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85160237006&refeid=2-s2.0-85114750181&src=s&origin=reflist&refstat=core
http://www.ieee.org/products/onlinepubs/news/0705_02.html#5
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1109%2fTIFS.2021.3109463&locationID=3&categoryID=4&eid=2-s2.0-85114750181&issn=15566021&linkType=ViewAtPublisher&year=2021&origin=reflist&dig=481bea391f9556e29823728064ee853d
https://www.scopus.com/record/display.uri?eid=2-s2.0-85033665979&origin=reflist&sort=plf-f&src=s&sid=254aa83b9246ddc66fb2fed9fbe13c58&sot=b&sdt=b&sl=131&s=TITLE-ABS-KEY%28Performance+evaluation+of+state-of-the-art+2D+face+recognition+algorithms+on+real+and+synthetic+masked+face+datasets%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85160237006&refeid=2-s2.0-85033665979&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1109%2fTIP.2017.2771408&locationID=3&categoryID=4&eid=2-s2.0-85033665979&issn=10577149&linkType=ViewAtPublisher&year=2018&origin=reflist&dig=51a78c9320e9c2fee62561b1c2889e41
https://www.scopus.com/record/display.uri?eid=2-s2.0-70349425850&origin=reflist&sort=plf-f&src=s&sid=254aa83b9246ddc66fb2fed9fbe13c58&sot=b&sdt=b&sl=131&s=TITLE-ABS-KEY%28Performance+evaluation+of+state-of-the-art+2D+face+recognition+algorithms+on+real+and+synthetic+masked+face+datasets%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85160237006&refeid=2-s2.0-70349425850&src=s&origin=reflist&refstat=core
http://jmlr.csail.mit.edu/papers/volume10/king09a/king09a.pdf
https://www.scopus.com/redirect/linking.uri?targetURL=http%3a%2f%2fjmlr.csail.mit.edu%2fpapers%2fv10&locationID=3&categoryID=4&eid=2-s2.0-70349425850&issn=15324435&linkType=ViewAtPublisher&year=2009&origin=reflist&dig=5d6a3eacafde1a7f319c1cd739c64dd7
chrome-extension://mbcgpelmjnpfbdnkbebdlfjmeckpnhha/enhanced-reader.html?openApp&pdf=%2Fenhanced-reader.html%3Fpdf%3Dhttps%253A%252F%252Fbrxt.mendeley.com%252Fdocument%252Fcontent%252Fdd7a8b21-7308-3062-bafc-41a9aed9b607

] 8

] 10

] 12

Duan, Qingyan, Zhang, Lei

(2019) BoostGAN for occlusive profile face frontalization and
recognition. Cited 8 times.

arXiv preprint arXiv:1902.09782

Ding, F., Peng, P, Huang, Y., Geng, M., Tian, Y.
Masked Face Recognition with Latent Part Detection

(2020) MM 2020 - Proceedings of the 28th ACM International Conference on
Multimedia, pp. 2281-2289. Cited 65 times.
http://dl.acm.org/citation.cfm?id=3394171

ISBN: 978-145037988-5

doi: 10.1145/3394171.3413731

View at Publisher

Geng, M., Peng, P., Huang, Y., Tian, Y.

Masked Face Recognition with Generative Data Augmentation
and Domain Constrained Ranking

(2020) MM 2020 - Proceedings of the 28th ACM International Conference on
Multimedia, pp. 2246-2254. Cited 48 times.
http://dl.acm.org/citation.cfm?id=3394171

ISBN: 978-145037988-5

doi: 10.1145/3394171.3413723

View at Publisher

Li, C,, Ge, S., Zhang, D., Li, J.

Look through Masks: Towards Masked Face Recognition with
De-Occlusion Distillation

(2020) MM 2020 - Proceedings of the 28th ACM International Conference on
Multimedia, pp. 3016-3024. Cited 51 times.
http://dl.acm.org/citation.cfm?id=3394171

ISBN: 978-145037988-5

doi: 10.1145/3394171.3413960

View at Publisher

Huang, Gary B., Mattar, Marwan, Berg, Tamara, Learned-Miller, Eric
Labeled faces in the wild: A database forstudying face recognition in
unconstrained environments

(2008) Workshop on faces in'Real-Life'lmages: detection, alignment, and
recognition. Cited 4439 times.

Roman, Kucev

500 GB of Images for Face Mask Detection. Part 1

(2021)

500 GB of images for Face Mask Detection. Part 1. Kaggle, June 14
https://www.kaggle.com/datasets/tapakah68/medical-masks-part1

Zhu, Zheng, Huang, Guan, Deng, Jiankang, Ye, Yun, Huang, Junjie, Chen,
Xinze, Zhu, Jiagang

(2021) Masked face recognition challenge: The webface260m track

report. Cited 11 times.

arXiv preprint arXiv:2108.07189

View PDF


https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85160237006&refeid=2-s2.0-85099208195&src=s&origin=reflist&refstat=dummy
https://www.scopus.com/record/display.uri?eid=2-s2.0-85105154213&origin=reflist&sort=plf-f&src=s&sid=254aa83b9246ddc66fb2fed9fbe13c58&sot=b&sdt=b&sl=131&s=TITLE-ABS-KEY%28Performance+evaluation+of+state-of-the-art+2D+face+recognition+algorithms+on+real+and+synthetic+masked+face+datasets%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85160237006&refeid=2-s2.0-85105154213&src=s&origin=reflist&refstat=core
http://dl.acm.org/citation.cfm?id=3394171
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1145%2f3394171.3413731&locationID=3&categoryID=4&eid=2-s2.0-85105154213&issn=&linkType=ViewAtPublisher&year=2020&origin=reflist&dig=d1dbab6162e31566d6a6ea91b6e32a76
https://www.scopus.com/record/display.uri?eid=2-s2.0-85105233109&origin=reflist&sort=plf-f&src=s&sid=254aa83b9246ddc66fb2fed9fbe13c58&sot=b&sdt=b&sl=131&s=TITLE-ABS-KEY%28Performance+evaluation+of+state-of-the-art+2D+face+recognition+algorithms+on+real+and+synthetic+masked+face+datasets%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85160237006&refeid=2-s2.0-85105233109&src=s&origin=reflist&refstat=core
http://dl.acm.org/citation.cfm?id=3394171
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1145%2f3394171.3413723&locationID=3&categoryID=4&eid=2-s2.0-85105233109&issn=&linkType=ViewAtPublisher&year=2020&origin=reflist&dig=352facd3742cd1fae5fc6a3442521e30
https://www.scopus.com/record/display.uri?eid=2-s2.0-85106207412&origin=reflist&sort=plf-f&src=s&sid=254aa83b9246ddc66fb2fed9fbe13c58&sot=b&sdt=b&sl=131&s=TITLE-ABS-KEY%28Performance+evaluation+of+state-of-the-art+2D+face+recognition+algorithms+on+real+and+synthetic+masked+face+datasets%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85160237006&refeid=2-s2.0-85106207412&src=s&origin=reflist&refstat=core
http://dl.acm.org/citation.cfm?id=3394171
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1145%2f3394171.3413960&locationID=3&categoryID=4&eid=2-s2.0-85106207412&issn=&linkType=ViewAtPublisher&year=2020&origin=reflist&dig=d92be79b6bac4230f11c44321cd56c86
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85160237006&refeid=2-s2.0-51849117118&src=s&origin=reflist&refstat=dummy
https://www.kaggle.com/datasets/tapakah68/medical-masks-part1
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85160237006&refeid=2-s2.0-85113865278&src=s&origin=reflist&refstat=dummy
chrome-extension://mbcgpelmjnpfbdnkbebdlfjmeckpnhha/enhanced-reader.html?openApp&pdf=%2Fenhanced-reader.html%3Fpdf%3Dhttps%253A%252F%252Fbrxt.mendeley.com%252Fdocument%252Fcontent%252Fdd7a8b21-7308-3062-bafc-41a9aed9b607

Taigman, Y., Yang, M., Ranzato, M., Wolf, L.

DeepFace: Closing the gap to human-level performance in
face verification

(2014) Proceedings of the IEEE Computer Society Conference on Computer
Vision and Pattern Recognition, art. no. 6909616, pp. 1701-1708. Cited 4695
times.

ISBN: 978-147995117-8; 978-147995117-8

doi: 10.1109/CVPR.2014.220

View at Publisher

Ouyang, W., Wang, X., Zeng, X., Qiu, S., Luo, P, Tian, Y., Li, H., (...), Tang, X.

DeeplD-Net: Deformable deep convolutional neural networks
for object detection (Open Access)

(2015) Proceedings of the IEEE Computer Society Conference on Computer
Vision and Pattern Recognition, 07-12-June-2015, art. no. 7298854, pp. 2403-
2412. Cited 353 times.

ISBN: 978-146736964-0

doi: 10.1109/CVPR.2015.7298854

View at Publisher

Schroff, F., Kalenichenko, D., Philbin, J.

FaceNet: A unified embedding for face recognition and
clustering

(2015) Proceedings of the IEEE Computer Society Conference on Computer
Vision and Pattern Recognition, 07-12-June-2015, art. no. 7298682, pp. 815-
823. Cited 9429 times.

ISBN: 978-146736964-0

doi: 10.1109/CVPR.2015.7298682

View at Publisher

Parkhi, Omkar M., Vedaldi, Andrea, Zisserman, Andrew
(2015) Deep face recognition. Cited 3708 times.
https://doi.org/10.5244/C.29.41

King, D.E.
Dlib-ml: A machine learning toolkit View PDF

(2009) Journal of Machine Learning Research, 10, pp. 1755-1758. Cited 2443
times.
http://jmlr.csail. mit.edu/papers/volumel0/king09a/king09a.pdf

View at Publisher

Ng, H.-W., Winkler, S.

A data-driven approach to cleaning large face datasets
(Open Access)

(2014) 2014 IEEE International Conference on Image Processing, ICIP
2014, art. no. 7025068, pp. 343-347. Cited 461 times.

ISBN: 978-147995751-4

doi: 10.1109/I1CIP.2014.7025068

View at Publisher

Amos, Brandon, Ludwiczuk, Bartosz, Satyanarayanan, Mahadev
Openface: A general-purpose face recognition library with mobile applications
(2016) CMU School of Computer Science, 6 (2), p. 20. Cited 764 times.


https://www.scopus.com/record/display.uri?eid=2-s2.0-84911198048&origin=reflist&sort=plf-f&src=s&sid=254aa83b9246ddc66fb2fed9fbe13c58&sot=b&sdt=b&sl=131&s=TITLE-ABS-KEY%28Performance+evaluation+of+state-of-the-art+2D+face+recognition+algorithms+on+real+and+synthetic+masked+face+datasets%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85160237006&refeid=2-s2.0-84911198048&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1109%2fCVPR.2014.220&locationID=3&categoryID=4&eid=2-s2.0-84911198048&issn=10636919&linkType=ViewAtPublisher&year=2014&origin=reflist&dig=5a9a1571380b541417725c24935df025
https://www.scopus.com/record/display.uri?eid=2-s2.0-84948382785&origin=reflist&sort=plf-f&src=s&sid=254aa83b9246ddc66fb2fed9fbe13c58&sot=b&sdt=b&sl=131&s=TITLE-ABS-KEY%28Performance+evaluation+of+state-of-the-art+2D+face+recognition+algorithms+on+real+and+synthetic+masked+face+datasets%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85160237006&refeid=2-s2.0-84948382785&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1109%2fCVPR.2015.7298854&locationID=3&categoryID=4&eid=2-s2.0-84948382785&issn=10636919&linkType=ViewAtPublisher&year=2015&origin=reflist&dig=439a41d1fd12686c676b2389f57c99ca
https://www.scopus.com/record/display.uri?eid=2-s2.0-84946751287&origin=reflist&sort=plf-f&src=s&sid=254aa83b9246ddc66fb2fed9fbe13c58&sot=b&sdt=b&sl=131&s=TITLE-ABS-KEY%28Performance+evaluation+of+state-of-the-art+2D+face+recognition+algorithms+on+real+and+synthetic+masked+face+datasets%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85160237006&refeid=2-s2.0-84946751287&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1109%2fCVPR.2015.7298682&locationID=3&categoryID=4&eid=2-s2.0-84946751287&issn=10636919&linkType=ViewAtPublisher&year=2015&origin=reflist&dig=4bb942dbe4a33728dc9288a2302955ea
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85160237006&refeid=2-s2.0-84978681252&src=s&origin=reflist&refstat=dummy
https://doi.org/10.5244/C.29.41
https://www.scopus.com/record/display.uri?eid=2-s2.0-70349425850&origin=reflist&sort=plf-f&src=s&sid=254aa83b9246ddc66fb2fed9fbe13c58&sot=b&sdt=b&sl=131&s=TITLE-ABS-KEY%28Performance+evaluation+of+state-of-the-art+2D+face+recognition+algorithms+on+real+and+synthetic+masked+face+datasets%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85160237006&refeid=2-s2.0-70349425850&src=s&origin=reflist&refstat=core
http://jmlr.csail.mit.edu/papers/volume10/king09a/king09a.pdf
https://www.scopus.com/redirect/linking.uri?targetURL=http%3a%2f%2fjmlr.csail.mit.edu%2fpapers%2fv10&locationID=3&categoryID=4&eid=2-s2.0-70349425850&issn=15324435&linkType=ViewAtPublisher&year=2009&origin=reflist&dig=5d6a3eacafde1a7f319c1cd739c64dd7
https://www.scopus.com/record/display.uri?eid=2-s2.0-84943293001&origin=reflist&sort=plf-f&src=s&sid=254aa83b9246ddc66fb2fed9fbe13c58&sot=b&sdt=b&sl=131&s=TITLE-ABS-KEY%28Performance+evaluation+of+state-of-the-art+2D+face+recognition+algorithms+on+real+and+synthetic+masked+face+datasets%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85160237006&refeid=2-s2.0-84943293001&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1109%2fICIP.2014.7025068&locationID=3&categoryID=4&eid=2-s2.0-84943293001&issn=&linkType=ViewAtPublisher&year=2014&origin=reflist&dig=8bbd79e57cbe61f53d29d0e60e9c78e8
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85160237006&refeid=2-s2.0-84994574463&src=s&origin=reflist&refstat=dummy
chrome-extension://mbcgpelmjnpfbdnkbebdlfjmeckpnhha/enhanced-reader.html?openApp&pdf=%2Fenhanced-reader.html%3Fpdf%3Dhttps%253A%252F%252Fbrxt.mendeley.com%252Fdocument%252Fcontent%252Fdd7a8b21-7308-3062-bafc-41a9aed9b607

] 20

121

] 22

1 23

[ 24

] 25

Wang, K., Peng, X., Yang, J., Meng, D., Qiao, Y.

Region Attention Networks for Pose and Occlusion Robust
Facial Expression Recognition

(2020) /EEE Transactions on Image Processing, 29, art. no. 8974606, pp.
4057-4069. Cited 441 times.

https://ieeexplore.ieee.org/xpl/mostRecentlssue.jsp?punumber=83
doi: 10.1109/TIP.2019.2956143

View at Publisher

Duan, Q., Zhang, L.

Look More into Occlusion: Realistic Face Frontalization and
Recognition with BoostGAN (Open Access)

(2021) /EEE Transactions on Neural Networks and Learning
Systems, 32 (1), art. no. 9042869, pp. 214-228. Cited 30 times.
http://ieeexplore.ieee.org/xpl/Recentlssue.jsp?punumber=5962385
doi: 10.1109/TNNLS.2020.2978127

View at Publisher

Serengil, S.I., Ozpinar, A.
LightFace: A Hybrid Deep Face Recognition Framework

(2020) Proceedings - 2020 Innovations in Intelligent Systems and Applications
Conference, ASYU 2020, art. no. 9259802. Cited 136 times.
http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=9259628

ISBN: 978-172819136-2

doi: 10.1109/ASYU50717.2020.9259802

View at Publisher

Zhang, K., Zhang, Z., Li, Z., Qiao, Y.

Joint Face Detection and Alignment Using Multitask Cascaded
Convolutional Networks

(2016) /EEE Signal Processing Letters, 23 (10), pp. 1499-1503. Cited 3877
times.
doi: 10.1109/LSP.2016.2603342

View at Publisher

Zhang, S., Zhu, X., Lei, Z., Shi, H., Wang, X., Li, S.Z. View PDF
FaceBoxes: A CPU real-time face detector with high accuracy

(2017) IEEE International Joint Conference on Biometrics, [/CB 2017, 2018-
January, pp. 1-9. Cited 206 times.

ISBN: 978-153861124-1

doi: 10.1109/BTAS.2017.8272675

View at Publisher

Chavda, A., Dsouza, J., Badgujar, S., Damani, A.

Multi-Stage CNN Architecture for Face Mask Detection
(Open Access)

(2021) 2021 6th International Conference for Convergence in Technology,
12CT 2021, art. no. 9418207. Cited 88 times.
http://ieeexplore.ieee.org/xpl/mostRecentlssue.jsp?punumber=9417810
ISBN: 978-172818876-8

doi: 10.1109/12CT51068.2021.9418207

View at Publisher


https://www.scopus.com/record/display.uri?eid=2-s2.0-85079496933&origin=reflist&sort=plf-f&src=s&sid=254aa83b9246ddc66fb2fed9fbe13c58&sot=b&sdt=b&sl=131&s=TITLE-ABS-KEY%28Performance+evaluation+of+state-of-the-art+2D+face+recognition+algorithms+on+real+and+synthetic+masked+face+datasets%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85160237006&refeid=2-s2.0-85079496933&src=s&origin=reflist&refstat=core
https://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=83
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1109%2fTIP.2019.2956143&locationID=3&categoryID=4&eid=2-s2.0-85079496933&issn=19410042&linkType=ViewAtPublisher&year=2020&origin=reflist&dig=6cca15643ebf321888c1114460b99d3c
https://www.scopus.com/record/display.uri?eid=2-s2.0-85099259271&origin=reflist&sort=plf-f&src=s&sid=254aa83b9246ddc66fb2fed9fbe13c58&sot=b&sdt=b&sl=131&s=TITLE-ABS-KEY%28Performance+evaluation+of+state-of-the-art+2D+face+recognition+algorithms+on+real+and+synthetic+masked+face+datasets%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85160237006&refeid=2-s2.0-85099259271&src=s&origin=reflist&refstat=core
http://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=5962385
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1109%2fTNNLS.2020.2978127&locationID=3&categoryID=4&eid=2-s2.0-85099259271&issn=21622388&linkType=ViewAtPublisher&year=2021&origin=reflist&dig=863d739d6c3406ba14f3de0276251db8
https://www.scopus.com/record/display.uri?eid=2-s2.0-85097928269&origin=reflist&sort=plf-f&src=s&sid=254aa83b9246ddc66fb2fed9fbe13c58&sot=b&sdt=b&sl=131&s=TITLE-ABS-KEY%28Performance+evaluation+of+state-of-the-art+2D+face+recognition+algorithms+on+real+and+synthetic+masked+face+datasets%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85160237006&refeid=2-s2.0-85097928269&src=s&origin=reflist&refstat=core
http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=9259628
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1109%2fASYU50717.2020.9259802&locationID=3&categoryID=4&eid=2-s2.0-85097928269&issn=&linkType=ViewAtPublisher&year=2020&origin=reflist&dig=1b9ecb2f3273055538a1d517a7a33966
https://www.scopus.com/record/display.uri?eid=2-s2.0-85021706027&origin=reflist&sort=plf-f&src=s&sid=254aa83b9246ddc66fb2fed9fbe13c58&sot=b&sdt=b&sl=131&s=TITLE-ABS-KEY%28Performance+evaluation+of+state-of-the-art+2D+face+recognition+algorithms+on+real+and+synthetic+masked+face+datasets%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85160237006&refeid=2-s2.0-85021706027&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1109%2fLSP.2016.2603342&locationID=3&categoryID=4&eid=2-s2.0-85021706027&issn=10709908&linkType=ViewAtPublisher&year=2016&origin=reflist&dig=55ebfff154f38c4249109adf9d89adb0
https://www.scopus.com/record/display.uri?eid=2-s2.0-85046284423&origin=reflist&sort=plf-f&src=s&sid=254aa83b9246ddc66fb2fed9fbe13c58&sot=b&sdt=b&sl=131&s=TITLE-ABS-KEY%28Performance+evaluation+of+state-of-the-art+2D+face+recognition+algorithms+on+real+and+synthetic+masked+face+datasets%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85160237006&refeid=2-s2.0-85046284423&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1109%2fBTAS.2017.8272675&locationID=3&categoryID=4&eid=2-s2.0-85046284423&issn=&linkType=ViewAtPublisher&year=2017&origin=reflist&dig=6c66b9dc57c26e945470043caa32988a
https://www.scopus.com/record/display.uri?eid=2-s2.0-85106487002&origin=reflist&sort=plf-f&src=s&sid=254aa83b9246ddc66fb2fed9fbe13c58&sot=b&sdt=b&sl=131&s=TITLE-ABS-KEY%28Performance+evaluation+of+state-of-the-art+2D+face+recognition+algorithms+on+real+and+synthetic+masked+face+datasets%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85160237006&refeid=2-s2.0-85106487002&src=s&origin=reflist&refstat=core
http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=9417810
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1109%2fI2CT51068.2021.9418207&locationID=3&categoryID=4&eid=2-s2.0-85106487002&issn=&linkType=ViewAtPublisher&year=2021&origin=reflist&dig=e15dde12a0470ca1b57a1b64614938f5
chrome-extension://mbcgpelmjnpfbdnkbebdlfjmeckpnhha/enhanced-reader.html?openApp&pdf=%2Fenhanced-reader.html%3Fpdf%3Dhttps%253A%252F%252Fbrxt.mendeley.com%252Fdocument%252Fcontent%252Fdd7a8b21-7308-3062-bafc-41a9aed9b607

[J 26  Hayes, B.
(2020) NIST Launches Studies into Masks’ Effect on Face Recognition
Software. Cited 4 times.
The National Institute of Standards and Technology (NIST), August 4
https://www.nist.gov/news-events/news/2020/07 /nist-launches-studies-
masks-effect-face-recognition-software

2 Rashid, M.M.; Dept. of Mechatronics Engineering, International Islamic University
Malaysia, Kuala Lumpur, Malaysia; email:mahbub@iium.edu.my
© Copyright 2023 Elsevier B.V., All rights reserved.

<Backtoresults | 1 of 1 A Top of page

View PDF


https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85160237006&refeid=2-s2.0-85121704102&src=s&origin=reflist&refstat=dummy
https://www.nist.gov/news-events/news/2020/07/nist-launches-studies-masks-effect-face-recognition-software
mailto:mahbub@iium.edu.my
https://www.scopus.com/results/results.uri?sort=plf-f&src=s&sid=254aa83b9246ddc66fb2fed9fbe13c58&sot=b&sdt=b&sl=131&s=TITLE-ABS-KEY%28Performance+evaluation+of+state-of-the-art+2D+face+recognition+algorithms+on+real+and+synthetic+masked+face+datasets%29&offset=1&origin=recordpage
chrome-extension://mbcgpelmjnpfbdnkbebdlfjmeckpnhha/enhanced-reader.html?openApp&pdf=%2Fenhanced-reader.html%3Fpdf%3Dhttps%253A%252F%252Fbrxt.mendeley.com%252Fdocument%252Fcontent%252Fdd7a8b21-7308-3062-bafc-41a9aed9b607

About Scopus

What is Scopus
Content coverage
Scopus blog
Scopus API

Privacy matters
Language

BABERERT~T %
BEEERFIIRA
BEZREPXRE

lMpocmoTp Bepcum Ha pycckom A3bike

Customer Service

Help
Tutorials

Contact us

ELSEVIER

Terms and conditions 71 Privacy policy 71

All content on this site: Copyright © 2024 Elsevier B.V. 7, its licensors, and contributors. All rights are reserved, including those for text
and data mining, Al training, and similar technologies. For all open access content, the Creative Commons licensing terms apply.
We use cookies to help provide and enhance our service and tailor content.By continuing, you agree to the use of cookies 7.

RELX™

View PDF


https://www.elsevier.com/?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/legal/elsevier-website-terms-and-conditions?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/legal/privacy-policy?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/?dgcid=RN_AGCM_Sourced_300005030
https://www.scopus.com/cookies/policy.uri
http://www.relx.com/
https://www.elsevier.com/products/scopus?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/products/scopus/content?dgcid=RN_AGCM_Sourced_300005030
https://blog.scopus.com/
https://dev.elsevier.com/
https://www.elsevier.com/legal/privacy-policy?dgcid=RN_AGCM_Sourced_300005030
https://www.scopus.com/personalization/switch/Japanese.uri?origin=recordpage&zone=footer&locale=ja_JP
https://www.scopus.com/personalization/switch/Chinese.uri?origin=recordpage&zone=footer&locale=zh_CN
https://www.scopus.com/personalization/switch/Chinese.uri?origin=recordpage&zone=footer&locale=zh_TW
https://www.scopus.com/personalization/switch/Russian.uri?origin=recordpage&zone=footer&locale=ru_RU
https://www.scopus.com/standard/contactUs.uri?pageOrigin=footer
https://service.elsevier.com/app/answers/detail/a_id/14799/supporthub/scopus/
https://service.elsevier.com/app/overview/scopus/
chrome-extension://mbcgpelmjnpfbdnkbebdlfjmeckpnhha/enhanced-reader.html?openApp&pdf=%2Fenhanced-reader.html%3Fpdf%3Dhttps%253A%252F%252Fbrxt.mendeley.com%252Fdocument%252Fcontent%252Fdd7a8b21-7308-3062-bafc-41a9aed9b607

