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Measurement of coronary artery diameter on DSA image based on Hessian matrix
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Abstract: Objective To obtain the skeleton and centerline of coronary artery by the analysis and processing on digital subtraction
angiography (DSA) images, so as to realize the measurement of coronary artery diameter. Methods Image processing was
performed with the use of MATLAB language. After the smoothing and equalization on DSA images, the skeleton and centerline
of coronary artery were obtained. Taking the eigenvector of Hessian matrix as the reference direction, the diameter of coronary
artery was calculated by the intersection of the straight line vertical to blood vessels and the coronary artery skeleton. Results
The automatic extraction of the skeleton and centerline of coronary artery and the automatic measurement of coronary artery
diameter were realized. Conclusion For randomly selected DSA images, the proposed method can be used to obtain not only
ideal coronary artery centerline and skeleton, but also precise coronary artery diameter, thereby providing operating personnel
with abundant information, with certain application value.
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Fig.1 Original digital subtraction angiography image
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Fig.3 Image after noise removal
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Fig.4 Vessel centerline image
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Fig.5 Grayscale digital subtraction angiography image
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Fig.6 Image equalization
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Fig.8 Vessel skeleton image

3.3 MEBRIFKMEHER

1 TR B BRI A 2R IERJE L0717 4L
FONRALIYHERE, “0™ R BRI 5, 17T AR S
BRI By RO O T X R B K A A AR
UG E i D RN, SR S IR I A O 2 AR R
HETT BN, AR 27 s 1R Sk
LA P2 PTG REL A 5 SR 0 i i 5 2 P 45
AR, B AT A 2 e R S0 bk r s 2 4 1 2R A B (1A
9) o K Hessian i (442 BOAR Sk L4 o0 2R

15 21| Hessian i [ 1Y P > ¢ AiF 1) & (&1 10 H Y wl
v2) , vl 5 Ry B i Al A n]— 30, w2 5 R B A
T, PAv2 RoR W7 I AE R i R 3k i
B Ly (E 1oy a i) AE—FEZ%(E 10
L2 1), BLZAA b5 et R 20 kol 453 2R W )
R (E 10 b e A0, 123 s ) HE 25 RISk 0 ik
[(IREFONER

E9 BRALEER

Fig.9 Skeleton centerline image
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Fig.10 Vessel diameter measurement
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