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Abstract In this work, a swept-source optical coherence tomography (SS-OCT) system was constructed using a
dual fiber ring structure to obtain the depth spatial information of a planned surgical site in laser ophthalmic
surgery. In the proposed system, a dichroic mirror was added to the sample arm to integrate it with a CMOS
camera system. After matching the geometric relationship between the coordinates of the OCT system and camera
system, several scanning modes, including multi-angle linear scanning and annular scanning, were designed,
achieving multimode scanning imaging at any given position of camera video images. The longitudinal resolution of
the imaging system was 13. 68 pm, while the lateral resolution was 29.8 pm. The imaging depth in the air was
17.25 mm. The measured maximum lateral deviation was 275 pm, and the maximum longitudinal deviation was
70 pm; thus, the requirements of the operation location were met. By using the proposed system, rapid depth
information acquisition of the designated parts of the eye is possible. Therefore, the system is suitable for
application in ophthalmic disease diagnosis and cataract surgery navigation.
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Fig. 1 Image navigation plan in LenSx eye surgery system. (a) Interface of capsulorhexis; (b) interface of corneal incision
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Fig. 2 Overall structural diagram of OCT scanning imaging system
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Fig. 3 Diagrams of linear and circular scanning modes. (a) Parallel scanning; (b) radial scanning;

(c¢) concentric ring scanning
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Fig. 4 Coordinate and voltage conversion diagram
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Fig. 5 Multi-mode positioning scanning.

(a) Circular scanning; (b) radial linear scanning
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Fig. 6 Outline extraction results of anterior segment OCT

image of a porcine eye. (a) 60 iterations; (b) 210 iterations
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Table 1 Detail parameters of gauge block mm
Groove Groove
Total thickness  Diameter
thickness width
1040.004 204+0.05 240.004 240.004
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Table 2 Comparison of measurement results of gauge block

Parameter Measured value /mm Deviation /pum
Total thickness 10.023 23
Groove thickness 2.031 31
Groove width 2.064 64
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Fig. 7 OCT image of sample thickness measurement.

(a) Sample picture; (b) OCT image of sample
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Table 3 Results of annular scanning measurement

Voltage /V D+/mm Ds/pm Deviation /pm
0.800 5.238 5.112 126
1.000 6.549 6.430 119
1.200 7.861 7.745 116
1.400 9.174 8.979 195
1.600 10.489 10.335 154
1.800 11.805 11.612 193
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Fig. 8 Diagram of annular scanning experiment. (a) Sample picture; (b) geometric relationship diagram;

(¢) OCT image of sample
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Fig. 9 Corneal incision and acquired capsulorhexis

information. (a) Porcine eye; (b) local linear

scanning image; (c) annular scanning image
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