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Intraoral 3D measurement with group-multiline coding and feature enhancement

CHEN Ziyan,CHEN Sheng®
(School of Optical-Electrical and Computer Engineering, University of Shanghai for Science and Technology,
Shanghai 200082, China)

Abstract: To address the problems of poor image quality and degraded measurement accuracy in existing intraoral scan-
ning technologies under complex conditions such as tooth scattering, scanner jitter, and metal reflections, a novel structured
light scanning method is proposed. First, a group-multiline coding algorithm for fringe decoding is introduced to replace tradi-
tional sinusoidal or Gray code encoding. By increasing the distance between adjacent fringes, this algorithm effectively sup-
presses scattering on tooth surfaces while circumventing accuracy degradation caused by scanner jitter in phase calculation
methods. Second, a Consistent Stripe Feature Enhancement (CSFE) method is proposed to adaptively enhance stripe fea-
tures in regions with mirror reflections, underexposure, and low contrast, thereby reconstructing more valid and accurate
points for each scene. Experimental results demonstrate that the proposed method improves the accuracy of intraoral 3D mea-
surement to 15~25 pum, increases measurement efficiency by 40%, and reduces the number of failed full-arch point cloud
registration scenarios by approximately 40%.

Keywords: optical measurement; 3D structured light scanning; oral cavity scanning; fringe projection; image en-

hancement; encoding and decoding
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