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Robust Head Pose Estimation for Masked Face Image via Data Augmentation
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Abstract

Due to the coronavirus pandemic, the wearing of a mask has been increasing worldwide; thus, the importance of image analysis
on masked face images has become essential. Although head pose estimation can be applied to various face-related applications
including driver attention, face frontalization, and gaze detection, few studies have been conducted to address the performance
degradation caused by masked faces. This study proposes a new data augmentation that synthesizes the masked face, depending on
the face image size and poses, which shows robust performance on BIWI benchmark dataset regardless of mask-wearing. Since the
proposed scheme is not limited to the specific model, it can be utilized in various head pose estimation models.
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Fig. 1. Proposed data augmentation framework
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Fig. 2. (a) Distribution of angle labels before rotation enhancement, (b) Distribution of angle labels after rotation enhancement,
(c) Example images of rotation enhancement
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Fig. 3. Examples of mask-wearing synthetic images using the proposed augmentation
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Table 1. Performance comparison of the proposed augmentation on

BIWI dataset
Model (£Z 7|®) Yaw | | Pitch | | Roll | MAE |
6DRepNet™ 7.50 5.34 478 5.87
6DRepNet (Masked) 5.58 3.93 4.46 4.66
6DRepNet (Masked +
Rotation) 5.43 417 3.74 |4.45(-1.45)
¥ 2. 0iA3 =2 H|0|E (BIWI_masked)dM2| Ms H|w

Table 2. Performance comparison of the proposed augmentation on

BIWI_masked dataset

Model (£Z 71%) Yaw | |Pitch | |Roll | | MAE |
6DRepNet!” 1395 | 16.74 | 8.64 13.11
6DRepNet (Masked) 5.41 474 | 3.39 4.51
6DRepNet (Masked +
Rotation) 445 | 297 | 290 |3.44(-9.67)
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