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Construction and Morphology Analysis of Coronary Artery Tree
Atlas Based on Hierarchical Registration

ZHAO Yan,ZHANG Xiao,FENG Jun
(School of Information Science & Technology ,Northwest University,Xi’ an 710127 ,China)

Abstract; The tree—like structure characteristics of coronary arteries can assist doctors in assessing and diagnosing the state of coronary
diseases more rapidly and accurately. The coronary tree atlas,as a morphology template, highlights individual morphological differences,
aiding doctors in evaluating coronary health. To address the issues of significant morphological differences between individuals, and
similar vascular branch morphologies within the same individual during the atlas construction, a framework for constructing coronary
artery tree atlas based on hierarchical registration is proposed. The atlas construction framework employs a hierarchical registration
strategy , progressing from coarse to fine. Given a coronary tree template,individual coronary artery tree is first aligned to the template
using rigid registration, reducing the influence of spatial distance on the similarity measurement of vascular branches. Then, partition—
based non-rigid registration method is applied to vascular branches with similarity to achieve localization and repair of missing vascular
branches, constructing a coronary artery tree atlas with rich morphology. Moreover, three morphological analysis indicators; matching
branch proportion, matching branch similarity, and registration success rate are proposed to compare the morphological differences
between individual coronary arteries and the atlas for the morphological analysis of individual coronary trees and the screening of diseased
coronary arteries. Experimental results show that the morphological analysis indicators achieve 90% accuracy, precision, sensitivity,
specificity ,and F1 -score in diagnostic screening.
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Instance feo flo il Label Result
Left Right Left Right Left Right

01 0.2857 0.666 7 1 1 0.842 9 0.4419 Abnormal Abnormal
02 0.666 7 0 0.666 7 0 0.935 0 Abnormal Abnormal
03 0.5 0.666 7 1 1 0.824 5 0.370 8 Abnormal Abnormal
04 0.8 0.75 1 1 0.718 7 0.9198 Abnormal Normal
05 0.375 0.5 0.875 1 0.307 6 0.366 Abnormal Abnormal
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15 0.6 0.3333 0.8 1 0.428 9 1 Abnormal Abnormal
16 0.75 0.375 0.75 1 1 0.494 5 Abnormal Abnormal
17 0.3 0.428 6 1 1 0.702 6 0.399 8 Abnormal Abnormal
18 0.3 1 0.888 9 1 0.829 8 0.4959 Abnormal Abnormal
19 0.4 0.5 0.75 1 0.600 8 0.764 Abnormal Abnormal
20 0.428 6 0.75 1 1 0.799 7 0.916 2 Abnormal Abnormal
21 0.5 0.5 1 1 0.9377 0.962 6 Normal Normal
22 0.5 0.666 7 1 1 0.857 1 0.8269 Normal Normal
23 0.675 0.6 0.875 1 0.830 2 0.875 Normal Normal
24 0.5 0.666 7 0.75 1 0.9579 1 Normal Normal
25 0.666 7 0.666 7 1 1 0.8956 0.989 Normal Normal
26 0.666 7 0.666 7 1 1 0.896 0.836 4 Normal Normal
27 0.714 3 0.5 0.875 1 1 0.808 1 0.9815 Normal Normal
28 0.8 0.5714 0.6 1 0.812 0.8813 Normal Normal
29 0.666 7 0.75 1 1 1 0.620 3 Normal Normal
30 0.5 0.625 1 1 0.8333 0.949 2 Normal Normal
31 0.625 0.8 1 1 0.858 3 0.6223 Normal Normal
32 0.4 0.666 7 0.8 1 0 1 Normal Abnormal
33 0.8 0.6 1 1 0.958 0.996 3 Normal Normal
34 0.5 0.6 1 1 1 0.777 8 Normal Normal
35 0.75 0.666 7 1 1 0.8102 0.762 6 Normal Normal
36 0.6 0.666 7 1 1 0.863 4 0.607 8 Normal Normal
37 0.8 0.5 1 1 1 0.786 9 Normal Normal
38 0.4 0.5 1 1 0.756 7 1 Normal Abnormal
39 0.666 7 0.75 1 1 1 0.9119 Normal Normal
40 0.571 4 0.75 1 0.75 0.875 0.896 7 Normal Normal
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