R T R4l

Journal of Fujian University of Technology

23 % H 4
2025 4F 8 H

Vol.23 No.4
Aug. 2025

Teeth-Simplification : — T [0 ZF 1557 BB BEIRR A AT R

CEE P S S S

(1. BER TR HHEMAFEHF SR & 8N 350118;
2. BN RKBBILEE R ARRE L LR T 48 40 350118;
3. ABEITE R NS Mg E N3 A 480 350117)

WEE . £ EFAR AT E 02 xE T3 F AL shi5 i Ao 6 7 LRI X4, 4hxT Bk
i R TUAT IR £ A AR B iR £ - B — & % 4 Teeth-Simplification #9 R w& A TR A F3 M T H o 2k
%, Teeth-Simplification & &3 — A THRA R FACT & —F K T4 A oS o9 Ar E 3 Kk Ao
— AR AE P ARAE A MR IR R R L R T AR HHE B 3DTeethSeg 49 55 35 & 9 |, Teeth-Simplification 5 5%
i& J T MeshSegNet , TSGCNet . SGTNet F= GACNet 5 A #4655 77 ik , 1 5% DCD % Z 485 ) %4%73.68% .
64.63% \21.15%%= 33.33% , H 4RI+ T T 2 F A,

KB, Z AR RAEFT  MAHE ;T H5 4

FRE 5K S TP301 XHERFRERD . A XEHES . 2097-3853(2025)04-0367-07

Teeth-Simplification; a performance improvement scheme for tooth segmentation
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Abstract; In the field of oral medicine, accurate tooth segmentation is crucial for computer-aided diagnosis
and treatment planning. To address the geometric and labeling errors introduced by simplified algorithms, a
strategy called Tooth-Simplification is proposed to improve and evaluate the performance of tooth segmentation. It
includes a simplified algorithm based on preserving boundaries, a label conversion strategy based on dimension
mapping, and a performance evaluation system with asymmetric resolution. Experiments based on the public
dataset 3DTeethSeg show that the Teeth-Simplification strategy is adaptable to mesh segmentation methods such
as MeshSegNet, TSGCNet, SGTNet, and GACNet, with boundary DCD error values reduced by 73.68%,
64.63%, 21.15% , and 33.33% respectively, effectively improving the performance of tooth segmentation.
Keywords: triangular mesh; deep learning; mesh simplification; tooth segmentation
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Fig.1 Dental triangular mesh
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Fig.2 Demonstration of edge collapse in mesh simplification
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Fig.3 Two classes of segmentation errors, where the
oval indicates an internal error and the arrow

is pointed at a boundary error
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Fig.4 Demonstration of segmentation boundary
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Fig.5 Strategy demonstration of converting vertex
label to face label
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Fig.6 Comparison of results of two label conversion
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Fig.7 DCD values under different simplification degrees
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Tab.2 System performance comparison in terms of DCD
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