$40% 8

- 1016 - 20234 8 H

] B IR 2
Chinese Journal of Medical Physics

Vol. 40 No.8
August 2023

DOI:10.3969/j.issn.1005-202X.2023.08.015

EFETAEEEFNE

ET RN ENZEE SRR GLERS

MRAE TR 12 IR R 2, X 2RAR !

LR KFRG A 56 T TR B, K 300072; 2. H ERLE B R 2E AR AR SR, JL3 1000495 3. 78 % L TR K22

[ERFF S EARSBE, PV V542710126

[(FEEA B R AL T T AR E R, AT TARYE N S48 3 09 M X i 4R h — A Peak 7T £ AL 2 ETH td S M
R % BE AR E S XRERAE SR, TR T A8 E BRI R AR, I % B8 AR Bl kR Ao AR
KA, RIBHTR T EHA—BVGEE AR REREXZEGEE ST WA AL, 5t 5 w7 5 3t og G EAE R
LR REBRAEE T ARLE R AT SH, BEGIARETFATBERATAZAL ARG, BR S HEARHN
800x800 4% , iR ZEM F-F 338 £ /1 T 5%, A THTIEIT 7 E 4522 09 GR35 0k 1 5080 A R AR AR 2.2 A4 )R 4R
5 BB R AENTR, RN %5 R TASEIS LT3R 3| M % 3838 R %, e % 3838 R Fl B 3EABALE .

[S8iR) M 5%t ; % il 5 PR A 2 b 3R AR 5 SR R A%
[hE 422 ]R318; TH776.1

[ EEtRET]A

[32E4211005-202X(2023)08-1016-06

Multi-board cooperative multi-channel endoscope image processing system
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Abstract: To meet the requirements of stereoscopic endoscopic imaging, a fast, achievable, and flexible multi-board

collaborative multi-channel image acquisition and multi-thread image processing scheme is proposed based on the

composition design of the endoscope system. It enables synchronous triggering and image acquisition of multiple-channel

cameras using existing single-channel image processing circuit boards. A dual-channel image acquisition and dual-thread

image processing electronic endoscope system is built according to the proposed scheme and compared with the conventional

scheme which designs a dual-channel image acquisition single-thread image processing electronic endoscope system. The

built electronic endoscope system can achieve stereoscopic imaging for a fixed image resolution of 800x800 pixels with an

average depth measurement error less than 5%. The dual-channel stereoscopic endoscope imaging system constructed based

on the proposed scheme demonstrates high stereoscopic imaging quality, short development cycles, low development costs,

and high flexibility, indicating its feasibility and scalability to other multi-channel systems, such as multi-channel cameras

with different focal lengths.
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Figure 1 Electronic endoscope system composition
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Figure 2 Parallel binocular camera model
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Figure 3 Image processing scheme of multi—channel input and multi-processing board output

2 EIRIwiE

2.1 BEHIRK

S B E ATy S A AT AT B NGE T R 5 R 4R
MR AR EHGAE BT AR F N BB R G, ARGEG
SR AL F W 20 52 A AT 1) OV 6946 1R ks IR R
o IDFEAR I TE ARV B OVA26 8 A, BT
FHF /RSB 57 S bk b A BRLES 7 A ok 5 5 R Ak B
LA 16 FH 9 B (] 1 ] 15 A 38 i 856 A, B 8 1 2
Rt R I S s A B 5 O R ] LED 2888, i K |
KR 45 1 g e T R B 4% A Arduino pro
mini, 2 PEIR SR TR 422 11 32 & R kit 5 il on 2k

25 5L CurafOPR £ 41 (19 EX2620-3D , 75 2 Bt 25 i U IR
Bifdi .
22 RETIEREE

O U 2ok ' T 4 4RO A% 38 B N BB A T
Uiy , A FEGCR AR SR AL IR R I OV 6946 IR AL IR A
(9 PN & AR DG LN, OG5 5 i 3 L5 5, &t
OV426 1t 7 (A5 55 7 46t i i 11 0 BB 5 MR 5
SR J5 43 ) AR R 22 4315 5 O SU IR A% 32 45 UG A
PR B Y %) 1 B 1 1% A B R S A SR U B SR
DSP it i X 5 5 Ab BRI 4740 5 2800 9 B 0k
W AR TR IRAT 5 AR ) S i 5 4 R



8

- 1019 -

FEAR A5 15 5 R I ik 20 P R AR Ak PR B AR
T A5 5 Ak P e T v ] A2 WA # B ) 92 T i 4>, R
GEHEALINIE 4 Fron o RS AR T N B R GEAE
A R R R P T A5 Ak B AR () 2 R AT 5
Ak L, R FH A i S RSO SR ) K Y B, sl
e R ST R M A 5 A T Ak BRI T T
A5 5 I [A] I SE A £ 128 40 T B [ 5 2 i
A, 308 ek 7 A e ) BT 4 ] i ] 5 Ak 8 A a0
FrEMBIANE UREs SRR

_____________

(B4 XUIRIE 1\ TR ) Ak 22 P, B A 46T H A S A BE F I BT SRAE SR
Figure 4 Stereo electronic endoscope frame of dual-channel input

and dual-image processing circuit board output
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Figure 5 Image acquired by two cameras simultaneously in the

constructed endoscope human bronchial model
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Figure 6 Stereoscopic images displayed on the

monitor of the built endoscope
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Figure 7 Images acquired by the constructed endoscope in the human bronchial model and images generated by network training
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Table 1 The human bronchial model deep test results

SEFRVEEE/mm AR EE /mm RZE/%
30.944 29.697 4.2
29.470 28.391 3.8
28.438 29.840 4.7
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