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[Abstract]

Extended reality (XR) technology has emerged as an effective learning tool in beauty education by providing immersion and
a sense of co-presence, especially in fields that require repetitive practice. This study proposes a haircut education system that
utilizes XR technology and HoloLens 2. The system offers real-time 3D guidelines to instructors and simplifies haircut
shape-determining factors into three axes: X-axis (over-direction), Y-axis (elevation), and Z-axis (hair length), to address the
limitations of traditional methods. Additionally, precise 3D scanning of the head was conducted, classifying head shape into 14
base types based on skull structure, to minimize alignment errors. Guidelines were designed accordingly and implemented on
HoloLens 2. Alignment experiments using mannequins and usability evaluations with experts, certified practitioners, and general
users demonstrated the system’s effectiveness in improving beginners’ understanding and accuracy. This study demonstrates the

potential for expanding XR-based education systems in accommodating a wider range of haircut styles.
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Table. 1. Error between procedure length and measured length for each base

No Arca Length Measurement Length (cm) discrepancy (cm)

(cm) ® ® ® ® ® ® @ ® ® ®
1 Nape Area 14 14 14.3 14.4 15.1 15.2 0 +0.3 | +0.4 | +1.1 +1.2
2 Right Nape Area 14 14.7 15 15 15.1 15 +0.7 +1 +1 +1.1 +1
3 Left Nape Area 14 15 14.9 14.7 15.4 15.1 +1 +0.9 +0.7 +1.4 +1.1
4 Back Area 14 14 14.5 14.9 14.9 15.3 0 +0.5 | +0.9 | +0.9 +1.3
5 Right Back Area 14 14.3 14.9 15.6 14.6 15.8 +0.3 +0.9 +1.6 +0.6 +1.8
6 Left Back Area 14 13.9 15.9 15.1 141 142 | -0.1 +1.9 | +1.1 +0.1 +0.2
7 Crown Area 14 14.5 15.2 15.3 149 | +0.5 | +1.2 +1.3 +0.9
8 Right Crown Area 14 14.8 14.9 15 156 | +0.8 | +0.9 +1 +1.6
9 Left Crown Area 14 14.3 15 14.7 15.2 +0.3 +1 +0.7 +1.2
10 Right Side Area 14 14.2 15.9 14.9 14.3 143 | +0.2 | +1.5 | +0.9 | +0.3 +0.3
11 Right Top Area 14 14.6 14.5 14.4 15.5 16 +0.6 +0.5 +0.4 +1.5 +2
12 Left Side Area 14 14 15.5 14.6 15.4 14.3 0 +1.5 | +0.6 | +1.4 | +0.3
13 Left Top Area 14 14 14.5 15 17 14.6 0 +0.5 +1 +2 +0.6
14 Front Area 10 9.2 9.8 11.1 11.6 —0.8 -0.8 +1.1 +1.6
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