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Automatic Circular Marker Detection for X-ray Images Base on Geometric Parameter

Wang Guangzhi, Tong Ming, Ding Hui
(School of Medicine, Tsinghua University, Beijing, 100084 ,China)

Abstract: Automatic detection of markers for fluoroscopic images is the key for fluoroscopy-based naviga-
tion system. Due to the small radius of markers and background noises, the robust and the precision of
traditional circle detection algorithms are not satisfied. In order to solve this problem, a geometric-pa-
rameter-based algorithm, which can extract markers automatically from X-ray images, is proposed. The
method can detect the circles of different radius in fluoroscopic images and non-standard circles by adjus-
ting the parameter. The experimental results show that the proposed algorithm holds high efficiency and
robustness.

Key words: detection of circles; conic fitting; feature extraction; extraction of markers
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Fig.3 X-ray images used to test the algorithms
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Fig. 4 Binary images after thresholding
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Fig.5 Extraction results using the a gorlthm of Ref. [9]
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Fig. 6 Extraction results using proposed algorithm




970 HERE LS L Journal of Data Acquisition and Processing Vol. 30,No. 5, 2015

HEBR 7 5 b /N 0508 BAR T BT B9 5k AT LI A M £ HUROGBR i PR AR 7

F A SCHR L 55 50 20 W6 55 181 7 BB 92 bR XOGF R IR P B bn 5 9 #E AT A 3 4 L AR
157 AR T R S A O E R B A B TR AR SE S A n BOIE O R S o (B R/, 10 D {H K TF 0.6 BT 7
A AR H AL 4 H AR ERAR 2] TR S A SR EAE R . OF Hoh TR AR H AR A AR 28 S A KRR
I AT SR ICBL T A SN . A A BLUE B L B A AT RE A R R SR LR ) At
H s 4R K

(a) HFH R O M X £ [ £ (b) —AEALEER (c) RITEAR RS PR H A R

(a) X-ray image of chest with circular markers (b) Results of binary processing  (c) Extracted circular markers

K7 ScPrli e X5 4 P AR B ] s 2 A 0 2

Fig. 7 Circular markers extraction of chest X-ray image
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Fig. 8 Circular markers extraction of other test images using proposed algorithm
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