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Abstract: Vitiligo is a condition characterized by the destruction or dysfunction of melanin-producing cells in the skin,
resulting in a loss of skin pigmentation. Facial vitiligo, specifically affecting the face, significantly impacts patients' appear-
ance, thereby diminishing their quality of life. Evaluating the efficacy of facial vitiligo treatment typically relies on subjective
assessments, such as the Facial Vitiligo Area Scoring Index (F-VASI), which can be time-consuming and subjective due
to its reliance on clinical observations like lesion shape and distribution. Various machine learning and deep learning
methods have been proposed for segmenting vitiligo areas in facial images, showing promising results. However, these
methods often struggle to accurately segment vitiligo lesions irregularly distributed across the face. Therefore, our study
introduces a framework aimed at improving the segmentation of vitiligo lesions on the face and providing an evaluation of
vitiligo lesions. Our framework for facial vitiligo segmentation and lesion evaluation consists of three main steps. Firstly,
we perform face detection to minimize background areas and identify the face area of interest using high-quality ultra-
violet photographs. Secondly, we extract facial area masks and vitiligo lesion masks using a semantic segmentation net-
work-based approach with the generated dataset. Thirdly, we automatically calculate the vitiligo area relative to the facial
area. We evaluated the performance of facial and vitiligo lesion segmentation using an independent test dataset that was
not included in the training and validation, showing excellent results. The framework proposed in this study can serve as
a useful tool for evaluating the diagnosis and treatment efficacy of vitiligo.
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Fig. 1. Blurred boundaries between skin and vitiligo areas in ultraviolet (UV) photography
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Fig. 2. Overview of deep learning-based facial vitiligo analysis system
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Table 1. The quantitative evaluation results for the facial vitiligo segmentation

Evaluation metric Fl-score ToU

mloU Dice Precision Recall

(%) 76.937 67.105

83.178 76.937 79.842 75.534
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