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Abstract Optical coherence tomography (OCT) has played an important role in biomedical imaging, especially in ocular
and cardiovascular imaging. OCT technology has evolved to frequency domain technology from early time-
domain technology due to the advantages of high sensitivity and high speed of frequency domain techniques.
The swept source OCT is a type of frequency domain OCT. With the increasing requirements for system speed,
sensitivity, and functionality in clinical application, swept source OCT is gradually becoming commercially

available and widespread in clinical application. In this paper, the principle of swept source OCT was introduced,
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the advantages of swept source OCT over time domain and spectral domain OCT systems were summarized, and
its clinical application in ophthalmology was demonstrated.
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Figure 1 Comparison of the principles of SD-OCT and SS-OCT

(A) SD-OCTHUZJHFE; (B) SS-OCTRURJF T,

(A) Principle of SD-OCT system; (B) principle of SS-OCT system.
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Figure 2 One common type of the swept light source
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Figure 3 Comparison of SD-OCT and $S-OCT images of the sclera and choroid
(A) SD-OCT &% & (i FIT A WFAY36 kHz, 850 nmI% K SD-OCTHRS:); (B) SS-OCT i A& (i 1l A WFAY200 kHz, 1 060

nmP & FSOCIR) o FLBIR . 400 pm.,

(A) The retina OCT image from a custom-built SD-OCT system (36 kHz, 850 nm SD-OCT system); (B) the retina OCT image from a
custom-built SS-OCT (200 kHz, 1 060 nm SS-OCT system). Scale bar: 400 pm.
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Figure 4 Choroidal vessel map and choroidal thickness map can be generated by SS-OCT system
(A) BRSNS 5 (B) KA RIS MR 1] o R ] FFAY200 kHz, 1060 nmfSS-OCT ARG & . LB : 1 mm.
(A) Choroidal vessel map image; (B) choroidal thickness map. Images were acquired using a custom-built 200 kHz, 1 060 nm SS-OCT. Scale

bar: 1 mm.
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Figure S Wide-field $S-OCT imaging results
(A,B) HA 6 mmMIRHE OCTIEE™, (C) K¥ZOCTI®IE; fiiFH ABFY1.6 MHz, 1060 nm SS-OCTRZEMAZ . FLBIN .

1 mm,

~4.5 mm

(A,B) OCT images with 6 mm imaging depth. (C) Wide-field SS-OCT results. Images were acquired using a custom-built 200 kHz,

1 060 nm SS-OCT. Scale bar: 1 mm.
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Figure 6 Comparison of $S-OCT and SD-OCT imaging in the posterior part of the vitreous
(A) SS-OCTALS 45 5 (1 A 9200 kHz, 1060 nm SS-OCT ARG MA%); (B) SD-OCT 4455 (1 H A #1936 kHz SD-OCT

/%éﬁﬁjz,f%)o H_ﬂ'ﬁﬂﬁ 400 Umo

(A) SS-OCT imaging results (with a custom-built 200 kHz, 1 060 nm SS-OCT); (B) SD-OCT imaging results (with a custom-built 36 kHz,

850 nm SD-OCT). Scale bar: 400 pm.
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7 SS-OCTAR R 45 R

Figure 7 $S-OCTA results
(A)3mm X 3mm =T OCTAZ , (B) 7mm x 12 mmfJKMIAHOCTAKE, (C)10mm x 10 mmE"Jj(Wb%OCTAEH%({EFH H
WHH200 kHz, 1060 nm SS-OCTHHSE), HMIR: 1mm,
(A)3mm x 3mm OCTA; (B) 7mm x 12 mm OCTA; (C) 10 mm X 10 mm OCTA. Images were acquired using a custom-built 200 kHz,
1060 nm SS-OCT. Scale bar: 1 mm.
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Figure 8 SS-OCT imaging of anterior segment, from the
cornea to the posterior surface of the lens (with a custom-built

50 kHz, 1 310 nm SS-OCT). Scale bar: 400 pm
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Figure 9 Long range SS-OCT results

36
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IR : 1 mm.,

(A) The 3D rendering of the 3D OCT images of the whole eye. (B) One single OCT image of the whole eye. (C) The axial profile of human

eye acquired with SS-OCT. Images were acquired using a custom-built 10 kHz, 1 060 nm SS-OCT system. Scale bar: 1 mm.
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