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OCT three dimensional fusion of tooth cracks based on DTCWT and
sparse representation
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Abstract: When optical coherence tomography (OCT) is used to detect tooth creaks in large anterior molars and molars,
the problem of false detection or missed detection may exist only from a single scanning viewpoint acquisition. A
dual-tree complex wavelet transform (DTCWT) combined with sparse representation for OCT 3D image fusion
of tooth creaks was proposed to solve the problems. The artificial tooth —cracked models were imaged from two
scanning views using Swept Source OCT, and after 3D image alignment, the images were decomposed using
DTCWT. The low—pass bands were fused by sparse representation using the “max-L,” rule, while the high—pass
bands were fused using the “max—absolute” rule, and the fused images were finally reconstructed by DTCWT. The
experimental results show that the fused tooth creaks images can obtain the complete information of cracks, so
that the cracks can be accurately localized and graded. This algorithm outperforms each multi-scale decomposi-
tion method or the sparse representation method alone in all aspects, the values of SD, AG, SF and () increased
t0 36.7, 6.0, 27.9 and 0.74, respectively, effectively improving the accuracy of OCT tooth creaks detection.
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Fig.1 Principle of scanning frequency OCT system
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Fig.2 Diagram of different scanning views
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Fig.3 Flow chart of OCT 3D image fusion of tooth cracks
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