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Abstract: In the process of dental implant reverse modeling in digital dental diagnosis and treatment, the
surface fitting error of three-dimensional raster scanning was used to influence modeling accuracy, and the
point cloud data of traditional hole repair and reconstruction was distorted. Through the reverse modeling of
indirect dental model and the comparison experiment of splicing error, a method to make up for the
smoothness of digital impression reconstruction characteristic surface and effective noise reduction surface
reconstruction was obtained, the optimized experimental process was obtained, and the 3D analysis results
of different scanning methods were verified by 3D data comparison. The research results show that the
improved experimental comparison method effectively finds out the causes of errors in clinical application of
3DP implants with indirect digital impression, and verifies the method for effectively improving 3D scanning
accuracy, reducing the distortion rate of point cloud data vulnerability repair in reverse modeling.
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Fig. 1 Scanner and 3D printing instrument
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Fig. 2 Wenbo desktop scanner
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Fig. 5 Group c,human tooth specimen
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Fig. 6 Experiment and data mining analysis process
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Fig. 7 Point cloud data map
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Fig. 8 Fitting process of two groups of point cloud data of b sam-

ple n=4

B9 S8 b e SAA R REHMERY

Fig. 9 n-point fitting model in experiment b without repair
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Fig. 11  n-point fitting model in experiment c
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Tab. 1 Statistical table of n-point fitting data analysis of

b and c groups

F WY P X E /mm s 4 4 2%/ mm
b 0.165 246 0. 108 259
c 0.162 277 0.076 573
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Fig. 12 Best fit global registration alignment comparison of

two experiments
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Tab. 2 Analysis of global registration data of b and c ex-

periments data

W RKRIE/mm PR /mm AR 2%/ mm
b 1.138 078 0.082 049 0.153 984
c 0.297 415 0. 066 237 0. 055 775
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Fig. 13 Deviation analysis of 3D model in experiment a
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Fig. 14 Deviation analysis of 3D model in experiment b
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Fig. 15 Deviation analysis of 3D model in experiment ¢
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Fig. 17 Conclusion of experimental deviation
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