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English abstract

Invasive coronary angiography (ICA) is a commonly used imaging technique
for the diagnosis of coronary artery disease (CAD) and guidance during
interventional procedures. Currently, quantitative coronary analysis (QCA)
requires manual adjustment of semi-automatically segmented images, which
is time-consuming and not suitable for real-time application during
catheterization procedures. To achieve a more automated QCA, improved
segmentation performance is necessary to minimize the effort required for
manual adjustments. In this study, we propose a weighted averaging
ensemble method based on quality assessment of segmented images. The
novel ensemble method evaluates the results of five base deep learning
models with different loss functions using quantitative metrics representing
morphological quality to derive the optimal output. The proposed method
achieved a segmentation performance of 93.04% based on the Dice
similarity coefficient (DSC) for 7,426 frames of coronary angiographic
images (CAG) obtained from a total of 2,924 patients, and a performance of
93.43% in the region surrounding the lesion after the removal of blobs.
Particularly, it demonstrated higher segmentation performance by reducing
the probability of mask disconnection to 2.10% in the narrowest region of
the vessel. The novel method also exhibited high performance in the
validation using external datasets. The time required for the final output
generation was approximately 0.16 seconds, demonstrating a suitable speed
for real-time application.
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