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Fig. 1. Flow chart of corneal contour extraction algorithm.
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Fig. 2. Division between high and low SNR (signal-to-noise ratio) regions of corneal image: (a) Smoothing result of standard devi-
ation between columns; (b) division results of high and low SNR regions of corneal image.
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Fig. 3. Contour extraction results of high SNR region: (a) Preliminary extraction result of contour points; (b) accurate extraction

result of contour points.
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Fig. 4. Extraction process of the overall cornea contour: (a) Processing result by OTSU algorithm; (b) processing result by median
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Fig. 5. Modeling and extraction results of corneal contour in low SNR region: (a) Modeling results of surface contour points in low

SNR region; (b) contour extraction result of low SNR region.
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Fig. 6. Extraction process of the complete cornea contour: (a) Extraction results of the contour points in the upper and lower cornea

surfaces; (b) fitting result of the cornea contour.
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Fig. 7. Comparison of the effects of the two algorithms: (a) Results of the contour extraction of the two algorithms; (b) results of

the corneal thickness calculated by the two algorithms.
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Automatic contour extraction algorithm for swept-source
optical coherence tomography cornea image”
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(Key Laboratory of Opto-Electronics Information Technology of Ministry of Education, College of Precision Instrument and

Opto-Electronic Engineering, Tianjin University, Tianjgin 300072, China)
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Abstract

In a swept source-optical coherence tomography system, the telecentric scanning mode gives rise to central
saturation artifacts,partial structural loss, and low SNR (signal-to-noise ratio) area in the corneal image, which
affects the accuracy of corneal contour extraction. In order to solve this problem, in this paper we propose an
automatic extraction algorithm for corneal image of low quality. This algorithm divides the image into high and
low SNR region according to the standard deviation distribution of the cornea image. For the high SNR region,
we localize the peak point to extract the contour. For the low SNR region, image enhancement is achieved by
the registration and superposition of successive frames, which provides reference contour points for low SNR,
areas. Then corneal contour localization is achieved by weighing the advantages and disadvantages of reference
contour points and local line fitting results. Finally, global polynomial fitting is used to achieve the whole
corneal contour information. Experiments on the optical eye model show that comparing with the existing

algorithms, the accuracy of corneal contour extraction is improved by 4.9% on average.

Keywords: optical coherence tomography, swept-source optical coherence tomography, cornea, contour

extraction
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