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PPL: Pairwise Prototype Learning for Masked Face Recognition 

Motivat ion

Data augmentation utilising virtual masked faces has enabled the model
to achieve significant performance improvements in masked face
recognition.

Proposed Method Exper imenta l  Resul t

Visual Inteliigence Group

All codes of PPL are available at https://github.com/kim1102/PPL-MFR

Angular margin loss, can be described as follows: 

Angular margin loss in which PPL is applied:

Lppl−sim is making masked and unmasked face embeddings directly closer.

Conc lus ion

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

(Pairwise Prototype Learning) can prevent the performance degradation in

unmasked face recognition and enable models to achieve promising

accuracy on masked face recognition.

MFW+ dataset

Contr ibut ion

1) We propose PPL (Pairwise Prototype Learning) as an approach that
overcomes the limitation of using a single prototype in masked face
recognition and is easy to apply to the previously proposed softmax-
based methods.

2) 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.

3) 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.
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Fig2. The contribution of each patch to the final feature extraction.

Fig1. Example of mask-synthesised image.

Tab1. Performance degradation on unmasked face recognition caused by 
masked face data.

Fig3. Overview of the proposed method of using PPL.

Fig4. The distribution of face masks present in the MFW+ dataset.

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

Tab3. Benchmark results by different methods on IFRT.

Fig6. ROC curves on IJB and MFW datasets.

Tab2. Benchmark results by different methods.
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