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Detecting threshold of tissue lesion induced by HIFU based on ultrasonic image feature parameter

CHEN Hua, QIAN Shengyou, TAN Qiaolai, ZOU Xiao, DING Yajun
College of Physics and Information Science, Hunan Normal University, Changsha 410081, China

Abstract: Objective To determine the parameter thresholds for distinguishing tissue lesion by studying on the relationship
between ultrasonic image features and tissue lesion induced by high intensity focused ultrasound (HIFU) radiation. Methods
Different HIFU doses were used to fixed-point radiate fresh pork tissue in vitro. The ultrasonic images before and after HIFU
radiation were collected. The correlation coefficient, gray mean and standard deviation of subtraction image were extracted,
which were combined with support vector machine to distinguish tissue lesion. Finally, the correct identification samples were
used to determine the parameter thresholds of the discrimination of tissue lesion. Results The correlation coefficient, gray
mean and standard deviation had their respective threshold interval for the threshold of tissue lesion, and could accurately
distinguish tissue lesion. Conclusion Under better training conditions, the correlation coefficient, gray mean and standard
deviation can be used to divide thresholds of tissue lesion. Compared with gray mean and standard deviation, correlation
coefficient has better distinguishing performance.
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Tab.1 Tissue lesion thresholds of different feature parameters

Correlation coefficient

Gray mean Standard deviation

Tissue without lesion 0.940 2-0.989 4 (o)
0.950 2-0.989 4 (n)
Tissue lesion 0.700 9-0.961 4 (o)

0.700 9-0.945 3 (n)

2.841 6-7.104 0 (0) 2.413 8-5.613 6 (0)

2.886 2-5.262 0 () 2.413 8-5.446 6 ()
4.692 1-14.452 9 (0) 4.585 8-18.164 0 (0)

5.337 6-14.452 9 (n) 5.515 5-18.164 0 (n)

(0): Represented the original threshold value of tissues in the test sample; (n): Represented the threshold value

after the discrimination with the use of LIBSVM of support vector machine.
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