WL TR FFR B 49 K% 30,2023 5 A
Journal of Zhejiang Sci-Tech University
DOI:10. 3969/j. issn. 1673-3851(n). 2023. 03. 002

£ F BB R EN R RSB 8 A
i Eh B 0 AL 25 B2 5 SRR B

sk RLVEEY ,RE&E,RHFE, XM, KEs
(L3 T RFHENAFESERFR AN 310018;2. T K FEFREMES WER, Hix L 322000;
I RKFEFHMES ZER. 4N 310003)

W E: RFCHBAGCIEEENET LIRS T EERAR AT IR e A A S R R e 2 ey E
WAL 22, R A 6 EREARGR 2 KBS AR R FM . A3t L3 M, R0 A& p B ALRRAER, SHR kS
MraRAAER R BT — R F OB FEDRAMNG T &, et ARARF BRI, RJE AR Brox ik 5
AR R BATE SRR AR LB BHELRAKR TR DR SRR EF G4 R LG T 5 H 5L,
MERREES A L2 JHMHEIMERLATEBEAPUS EFHERENEAMFEHRHAEARLA . REEL
AT EIRAFNLAG D ESHA>BRAFINRLN T ELR, HATBAEREHWEREW . ZF E0Y
AR £ A A AR AT AT R b R B G T A ok, R IR BTG R S E AR 1 R
FURE A1, 3T 00 MR e IR 35 T7 $AE— FF AR 46 09 F 2

K AE N ; ENAL RAARR R E S E S LR B R )

HESES: TS195. 644 XEARERD: A XEHS: 1673-3851 (2023) 05-0293-07

BIscigs: ik 2. &AM 24 2. % AT AEN ENARRBER MR F B CEEARRA]] ez
RFFRCG KAF),2023,49(3) : 293-299.

Reference Format: ZHANG Hao, TONG Jijun, WU Jinyu.et al. Ventricular wall boundary recognition based on adaptive
regularized optical flow model in echocardiography[J]. Journal of Zhejiang Sci-Tech University,2023,49(3) : 293-299.

Ventricular wall boundary recognition based on adaptive

regularized optical flow model in echocardiography
ZHANG Hao', TONG Jijun', WU Jinyu®, ZHU Xinjian®, LIU Shanna® , ZHANG Huaqing®
(1. School of Computer Science and Technology, Zhejiang Sci-Tech University,
Hangzhou 310018, China;2. The Fourth Affiliated Hospital Zhejiang University School of
Medicine, Yiwu 322000, China;3. The Second Affiliated Hospital Zhejiang University School of
Medicine, Hangzhou 310003, China)

Abstract: Echocardiographic ventricular wall motion estimation is often used in heart disease
diagnosis. The common optical flow model estimation method uses a constant regularized smoothing
coefficient, which has a large calculation error for the boundary area of the ventricular wall, resulting in
unclear motion boundary. To solve the above problems, wavelet analysis was added to the adaptive
regularized optical flow model, and a method of echocardiography ventricular wall boundary recognition

was proposed. Firstly, two adjacent frames were preprocessed. Secondly, the Brox optical flow method
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was used to estimate the motion of adjacent images to obtain the initial optical flow vector. Thirdly, the
two-dimensional wavelet analysis of the optical flow loss was carried out to obtain the spatial distribution
information of the relative mutation of the motion field. In order to correct the regularization coefficient of
the smooth term and recalculate the optical flow field, the abrupt distribution information was fed back to
the optical flow calculation model through function mapping. Finally, the optical flow calculation process
was repeated until the wavelet high-frequency component of the optical flow converges, and the final
calculation result was obtained. The results of the simulation experiments and clinical experiments show
that the root mean square error and optical flow angle error of this method are smaller than those of other
methods, and the average contrast to noise ratio is higher than that of other methods, which proves that

this method has good optical flow calculation accuracy and boundary recognition ability, and can provide a

quantitative evaluation method for clinical use.

Key words: adaptive; regularization; optical flow model; echocardiography; ventricular wall;

boundary identification
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