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Abstract The optical coherence tomography (OCT) technology has been extensively used in clinical medicine,
(including ophthalmology, intravascular endoscopy) and pharmacology, because of its non-invasive and non-contact
features. Until now, OCT can be categorized into two major types according to the priority of imaging direction.
One is the standard OCT which can perform A-line scanning along the incident direction of sample beam and has the
ability to generate the longitudinal section (B scan) image, normally used to identify the individual retinal layers.
The other is the en-face OCT (also called frontal section OCT) which can generate the transverse section image of
sample layer in the direction perpendicular to the incident light. Using en-face OCT, the fine structure of the
biological sample can be displayed in a field-of-view similar to that of the microscope, considerably extending the
acquisition and representation modes of OCT imaging. Different signal acquisition methods can be adopted by
en-face OCT systems. A detailed analysis and summary regarding these methods as well as the developing roadmap
of en-face OCT are provided.
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Fig. 1 Comparison between standard axial scanning mode (left) and standard transverse scanning mode (right
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Fig. 6 Amplitude and phase reconstruction of one-dimensional signal based on Hilbert transform in spatial-domain
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Fig. 7 Schematic of off-axis TD-FFOCT based on

digital holography™®*
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[25]

based on digital holography™ . (a) Interference
pattern in spatial-domain; (b) frequency spectrum of
interference pattern; (c) en-face image reconstructed
from + 1 order spectrum; (d) 3D tomographic

structure recoveredby image stitching

fibre coupled
ECLD

45° analyser PBS

broadband
laser

M4 reference

= Object

F 9 T ePraE 4 B R EHh TD-FFOCT /R & IE 27
Fig. 9 Schematic of off-axis TD-FFOCT based on
photorefractive hologram material ")

PEFE CCD ML F R 4 3 19 R AF 5 0 AT 3 R
L2 S1 B S5 MBEMEESH XN EGEERS

MVEREA W,
M & 10 AT BE AL 2 (PRQW H 4 8 & E sk 1
A CCD Ot =1 PRI SR, 54 B K

0711001-10



ot # Es 1
image-domain holography
object imaging imaging-
plane lens hologram plane ‘&A

JTreference !

B0 B TOLYTE 2 BRI E A TD-FFOCT M fi 53l

Fig. 10 Signal reconstruction of off-axis TD-FFOCT based on photorefractive hologram material
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(b) signal recording process
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