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[Abstract]

This paper proposes a method for converting line- and particle-based hair data into LEGO-style block
representations while preserving hair flow and rotation. To overcome the limitation of block structures
in expressing continuous direction, we map frame-wise position and rotation data to block orientations
using quaternions, ensuring stable alignment without gimbal lock. Point-density—based filtering reduces
visual overlap in dynamic regions. Results show that the proposed method effectively reproduces hair
curvature and flow within a block-based structure, making it suitable for stylized rendering, game

proxies, and educational visualization.
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(b) With strand orientation (our method)

Fig. 1. Comparison of block—based hair visualization
results. (a) Without strand orientation: blocks are
replicated using position information only, resulting in
the loss of curl direction and flow continuity. (b) With
strand orientation (our method): quaternion—based
orientation mapping aligns blocks along the hair flow,
clearly visualizing curvature and directional structure.
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Fig. 2. Block—based hair visualization results for different
hair lengths using the proposed method. (a) Short LEGO
hair: a compact hairstyle where overall silhouette and
curvature are preserved through orientation—aware block
alignment. (b) Long LEGO hair: a complex hairstyle with
elongated strands and curls, where accumulated rotation
and flow continuity are consistently maintained.
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