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Abstract:

This paper presents a design-based case study embedding a masked face recognition (MFR) project in an
undergraduate Applied Deep Learning course using a structured PBL workflow. Guided by a four-phase
framework, students built and deployed a real-time web prototype combining YOLOv8s face detection and
FaceNet-based recognition. Using a course dataset from 37 students (2,220 balanced masked/unmasked
images), we fine-tuned pretrained models via transfer learning. The system achieved 97.30% overall
accuracy (94.59% unmasked; 83.78% masked). Performance was stable under typical indoor lighting and
practical distances. Most errors came from heavy occlusion, blur, and extreme pose. Learning outcomes in
an undergraduate Computer Science course were high, led by Teamwork (4.33+0.80), followed by Tools and
Project skills. These results demonstrate both a practical solution for masked face recognition and the
instructional effectiveness of PBL in developing applied deep-learning skills.
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