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Abstract

For coronary procedures, X-ray angiogram images are useful for diagnosing and assisting procedures. It is challenging to
accurately segment a coronary artery using only a single segmentation model in 2D X-ray images due to a complex structure of
three-dimensional coronary artery, especially from phenomenon of vessels being broken in the middle or end of coronary artery. In
order to solve these problems, the initial segmentation is performed using an existing single model, and the candidate regions for
the sophisticate correction is estimated based on the initial segment, and the local patch-based correction is performed in the
candidate regions. Through this research, not only the broken coronary arteries are re-connected, but also the distal part of
coronary artery that is very thin is additionally correctly found. Further, the performance can be much improved by combining the
proposed correction method with any existing coronary artery segmentation method. In this paper, the U-net, a fully convolutional
network was chosen as a segmentation method and the proposed correction method was combined with U-net to demonstrate a
significant improvement in performance through X-ray images from several patients.
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Table 1. metrics and descriptions for evaluating proposed method

Metrics Description
TP Number of vessel pixels classified as vessel
FP Number of background pixels classified as vessel
TN Number of background pixels classified as background
FN Number of vessel pixels classified as background
DSC 2TP/(2TP + FP + FN)
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I 3. Dice similarity coefficient (DSC) £&2 £t MV |¥u} CIE J7|HE [3, 4, 7] 7F M2 H|1:: 18He| 2K, 350%2| 2D X-ray AN SHE
DSCZI}, M2t |BolIM 7HY =2 M5S EoiFAC Tk IVGMM [8] 7[812] 22, ==20lM 89272| HISIHHOIHE 7|82 AZ5t MES AISI9ICt
Table 3. The comparison between the proposed method and the other methods [3, 4, 7] with the same dataset, 18 patients, 350 2D X-ray images.
The result of dice similarity coefficient (DSC) shows that the highest accuracy from the proposed method. Note that IVGMM [8] is indirectly compared

since IVGMM uses other 892 private dataset, and the DSC is referred from the experiment completed in the published paper [8]

Methods

Proposed method (P") Frangi [3]

Krissian [4]

Random Forest [7] IVGMM [8]

DSC (%) 78.1 18.0

230 57.0 70.4
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