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Abstract: In order to achieve high-speed in vivo pathological diagnosis of the digestive tract, a design
method for an endoscopic optical coherence tomography system with high-speed and stable imaging was
proposed. Firstly, in order to realize high-speed endoscopic imaging, a high-speed endoscopic optical co-
herence tomography system was developed by using a 200 kHz swept source, and the hardware accelerat-
ed processing technology, combining field programmable gate array and graphics processing unit was used
to realize real-time data processing. Secondly, in order to improve the stability of imaging, the pulse sig-

nal fed back by the encoder was used for system logic control, which effectively corrects the image drift.
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Finally, the stability and imaging speed of the system were tested and analyzed, and the colorectal imaging

experiment was carried out in a mouse. The experimental results show that the real-time imaging speed of

the system can reach 141 frame/s when the image size is 1 024X 1 333 pixels, and under the logic control

timing, the system image stability is improved from 87. 0% to over 98.6%. The optical coherence tomog-

raphy imaging results from the mouse colorectum are consistent with those of the pathological sections.

The system developed in this paper is characterized by high-speed and stable imaging, which can clearly

distinguish the tomographic structure of the mouse colorectal tissue in vivo and in real time. It is expected

to provide a new diagnostic method for the real-time pathological diagnosis of body cavity diseases.

Key words: medical optics and biotechnology; optical coherent tomography; endoscopic imaging; hard-

ware accelerated data processing
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Fig.1 Structure diagram of endoscopic SSOCT system
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Fig. 3 Flow chart of data processing and image display
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Fig.4 Probe rotation control structure
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Fig. 5 Schematic diagram of logic timing acquisition
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Fig. 6 Actual data volume and FFT processing speed of

each platform
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JE RGN T FPGA 4 %1 5t TE 2%,
BN AR, B, AR SC i 3
7R B R A B A5, FE 0y K 4% T FPGA il GPU
& H AR 3, ST 9 81 SSOCT g & 4t
A A Ak LY g 3 S R R AT

K7 SEBREUE &5 2% F 5 B PCT Ab JHH
Fig. 7 Actual data volume and PCT processing speed of

each platform
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P TR BUE . SCe 45 S R W A B b B
T 52 40 2 B o 9 81 SSOCT 2 % iy SE it 1if%

B JEAE 9 000 r/min 5% ¥ T, Bl A% 8 Al 3k ]
141 frame/s.

R1 ERREET 8 E G0

Tab.1 Number of image frames at different speeds

Rotate-speed(r*min ') Image size Theoretical number/(framess ') Actual number/( framess ')
3 000 10244 000 50 47
4 000 10243 000 67 65
5000 1024 X2 400 83 78
6 000 10242 000 100 94
7 000 1024X1714 117 110
8 000 1024X1 500 133 125
9 000 10241 333 150 141

4.3 piEREEENK

Sy Sk 5 BBy FR G R B E T v A 2L
PR, Bt 7K 8(a) B s i R G AR R . B R
SKTCE AR ST b RSk IR I AR G s AT A
AR . o % B A 3 000 r/min. & 8(b)

K8 B AR Iy i
Fig. 8 Image stability test method
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Fig.9 Point A offset angle of 100 frames of images
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Fig. 10 Mouse experiment diagram
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Fig. 12 Comparison of colorectal images
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