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SKSRIA : Uy 5 B 5 RS 5 15— 4K Radon 284 s 73 Be-J5 2215

Automatic tracking of muscle fascicle orientation in ultrasound images: a
approach based on a normalized Radon transform and statistical measure

Li Qiaoliang, Li Zhenyu, Zhang Huisheng, Zhang Xiaofei, Chen Xin, Chen Siping, Wang Tianfu
National-Regional Key Technology Engineering Laboratory for Medical Ultrasound ,
Guangdong Key Laboratory for Biomedical Measurements and Ultrasound Imaging , Department of Biomedical Engineering ,

School of Medicine, Shenzhen University, Shenzhen 518060, China

Abstract: Ulirasound images have been widely adopted to investigate the human muscle fascicles as a non-invasive method
that imparts no radiation. However, manual measurement of fascicle orientation from ultrasound images can be subjective
and time-consuming in clinical enviroments. In this paper, a new approach is proposed to detect and track the fascicle ori-
entation automatically by using the texture feature of the fascicle region. The ultrasound images are projected using a nor-
malized Radon transform. For each Radon orientation, the variability of the results of the normalized Radon transform is
statistically measured by Segmented-Variance. Compared to traditional methods that directly detect the line feature of the
fascicles can be directly detected in this way and the proposed method makes full use of the texture feature of the parallel
distribution of the fascicles. The result shows that the robustness of the orientation detection has been enhanced. Four ultra-
sound sequences are tracked consecutively to evaluate this method. The correlation coefficient of the detection results be-

tween the proposed method and manual method is 0. 90 £0. 01, and the average of the absolute difference between these
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two methods is 0.41° £0. 31°. We believed that the proposed method has a great potential in ultrasonic image analyzing

and the biological mechanics field.

Key words: fascicle orientation; ultrasound image; normalized radon transform; segmented-variance method
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Fig.2  Comparison between a standard and

normalized Radon transform
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Fig. 3 An illustration of the standard Radon transform

at four different angles( anticlockwise)
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Fig. 4  An illustration of the normalized Radon transform

at four different angles ( anticlockwise)
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