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Measurement of effective orifice area of artificial heart valve
based on region growing algorithm
JI Yabo, WU Minghui, ZHOU Wei, YAN Peng
( Shanghai University of Engineering Science, School of Mechanical and Automotive Engineering, Shanghai 201620, China)

[ Abstract] From the development to clinical application of artificial heart valve, it is necessary to measure and evaluate the
hemodynamic performance in vitro, and the effective orifice area is one of the important indexes. The traditional effective orifice area
measurement method has low automation and high manual intervention. In order to improve the efficiency of measuring the effective
orifice area of artificial heart valve, a region growing algorithm based on automatic seed point setting is proposed. Through the
establishment of search pane, the improved region growing algorithm has better adaptability to the segmentation of orifice area. The
results show that this method can accurately calculate the orifice area of the prosthetic heart valve under different opening and closing
conditions, and provide data support for the analysis of the relationship between the orifice area, flow rate, and cross valve pressure
difference.
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Fig. 1 Test system structure diagram
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Fig. 2 Extracorporeal simulation device of blood circulation
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Fig. 3 Original gray level image
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Fig. 4 Morphological closed operation image
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Fig. 5 Morphological open operation image
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Fig. 6 Pixel coordinate system representation

Jryl
[N

E7 HEHEET
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Fig. 8 Region growing algorithm flow
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Fig. 9 Results of region growing algorithm
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Tab. 1 Valve opening area at different times
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0.8 4121 0.06
0.85 0 0
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