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Method

Data augmentation utilising virtual masked faces has enabled the model

to achieve significant performance improvements in masked face

recognition.
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Fig1. Example of mask-synthesised image. Tab2. Benchmark results by different methods.

Fig3. Overview of the proposed method of using PPL.
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Method Angular margin loss, can be described as follows:
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(1) CosFace, without synthesis(m=0.35) [EJ]
(2) CosFace(m=0.35)
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(2) ArcFace

(3) CurricularFace
(4) BroadFace

(5) AdaFace
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(6) FocusFace (ArcFace)
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Angular margin loss in which PPL is applied: (7) MaskInv-HG (ArcFace)

(8) CosFace +PPL
(9) ArcFace +PPL
(10) AdaFace +PPL

52.35 61.08 76.54 67.29 47.68

Tabl. Performance degradation on unmasked face recognition caused by
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Fig2. The contribution of each patch to the final feature extraction.

Contribution

MFW+ dataset

Mask Type

O Cloth
O Surgical mask

O Respirator mask
Others

Mask Color

Hl Black

O White

O Sky Blue

O Other Color
B Pattern

-- CosFace (AUC = 99,304 %)
— (CosFace + PPL (AUC = 99.383 %)

--- ArcFace (AUC = 99.267 %)
—— ArcFace + PPL (AUC = 99,401 %)

--=- AdaFace (AUC = 99.303 %)
—— AdaFace + PPL (AUC = 99,335 %)
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MFW+ (U-M)

--=- CosFace (ALUC = 99,162 %)

—— (CosFace + PPL (AUC = 99.190 %)
== ArcFace (AUC = 99,203 %)

—— ArcFace + PPL (AUC = 99,287 %)

== CosFace (AUC = 99,431 %)
—— CosFace + PPL (ALUC = 99,527 %)
==+ ArcFace (AUC = 99 446 %)
—— ArcFace + PPL (AUC = 99.513 %)
-==- AdaFace (AUC = 99.451 %)
—— AdaFace 4+ PPL (AUC = 99.478 %)
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FPR

MFW+ (M-M)

== CosFace (AUC = 98.830 %)
—— (CosFace + PPL (ALC = 98.906 %)

,.-'I ==+ ArcFace (AUC = 98.727 %)
s f —— ArcFace + PPL (AUC = 98.945 %)

=== AdaFace (AUC = 99.066 %) / -==: AdaFace (AUC = 98.673 %)
—— AdaFace + PPL (AUC = 99,146 %) o+ —— AdaFace 4+ PPL (AUC = 98,849 %)

1) We propose PPL (Pairwise Prototype Learning) as an approach that __ /A E 2l g L £ — e o2 01000 o = o2
overcomes the limitation of using a single prototype in masked face 4 n FigFPGH. ROC curves on 1B and MEW datasetsFF:H
recognition and is easy to apply to the previously proposed softmax-
based methods.

Conclusion

We demonstrate that the models trained with PPL achieve better
performance in recognising both masked and unmasked faces compared
to the models trained without PPL.

This study found that using a single prototype is not reasonable when
training model with synthesised masked face data and designed an approach

of using separated prototypes in training. The proposed method PPL
We present a new dataset of MFW+ which is an extension of MFW, the
published benchmark dataset for measuring the performance of face

recognition for masked faces.

(Pairwise Prototype Learning) can prevent the performance degradation in

L e V. i A unmasked face recognition and enable models to achieve promising

Fig5. Various type of face masks in the MFW+ dataset.

accuracy on masked face recognition.
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