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Research Progress of Computational Enhanced Optical Coherence Tomography
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Abstract: Optical coherence tomography (OCT) has become an important non-invasive three-dimensional
imaging technology with a wide range of applications. Novel demands have occurred for the OCT
technology due to the developing application scenario requirement, such as resolution improvement, depth-
of-focus decoupling, aberrations correction, and anisotropic resolution correction. Over the past decades,
computational imaging methods have been demonstrated effective in improving previous performance
parameters. This paper focuses on the four performance improvement demands and reviews several
representative computational methods. The analysis compares the strengths and weaknesses of respective
solutions and outlooks future trends of computation-enhanced OCT technology, with the aim to provide
references for the further study and its applications.
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(a) CLEAN deconvolution method  (b) Entropy based deconvolution method  (c) RE-OCT method
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Fig.8 Reconstruction results of different deconvolution techniques'
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(a) Cross-section image of standard OCT (b) ISAM reconstruction showing depth-
reconstruction showing strong defocus invariant high transverse resolution
for the far-from-focus particle
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(c) Phase of the original complex (d) Resampled phase in the frequency-
data in the frequency-domain domain (corresponding to the ISAM
reconstruction)
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Fig.9 Simulation of two scattering particles in-focus and far-from-focus"""
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(e) Variation of signal-to-noise ratio with depth
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Fig.10 Application of ISAM technology™”’
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Fig.11 Digital refocusing of OCT data from an onion"
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(a) A fundus image showing the (b) Original enface OCT data (c) Enface OCT data after CAO
location of acquired enface
OCT data
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Table 3 Comparison of different applications for OCRT technology
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