-830-

doi:10.3969/j.issn.1005-202X.2015.06.015

http://www.cjomp.com

Ao TR A B A R R SR AT

AT K R
PR PR 5 HOR 2B, WL 50T 430072

(18 Z)ad 502243 87 i ik th & 09 SR AR AL A A2 5 B 1504 B AR R A fe 5 BV MUES . AR T 35 A6
S Ty ik, IF A B 3k A 4R MR S — AP RT 69 T8 I I 08 T R —— 5% JE R £42 & (High Intensity Focused Ultra-
sound, HIFU) i& 77 ¥ 42 & B 1% 69 L3845 B 84T T 947, 645 /3 —F-4E (Angular Second Moment, ASM) 48 5 1 1% % 4B
(Inverse Difference Moment, IDM) Jt& % st R AR E 5 R T 34 A 2009 T & WLy B AR S 245 4, BF ASM
IDM Ao A8 5k, 3% 2o 0 2 I 7 R 3 A SE 5 2R Z 18] A W) .49 £ 7, ASM A= IDM 84 48 3 £ 534 72 20% 24 b, i A8 Xt
# At £ F e 5% A b X 3APSEAFAE A P iE A T HIFU P& 5 B4 B A7 4ade 3] A28 & Bk — S AR 5
S FAZ B T

[SE$EiR | s o LA SE T B R R B 50877 T T

(FESHES] TP39L [ Zak#RIES] A [ Z %S ] 1005-202X (2015)06-0830-05

&Y

Texture analysis of high intensity focused ultrasound image

LONG Qun-fang, ZHANG Dong

School of Physics and Technology, Wuhan University, Wuhan 430072, China

Abstract: Texture information analysis method was applied to screen out proper texture features for the object location and
segmentation in ultrasound images. Three commonly used texture analysis methods were introduced in this paper, and the
texture information of ultrasound image in a new non-invasion tumor therapy, high intensity focused ultrasound (HIFU)
therapy, was analyzed by co- occurrence matrix, including angular second moment (ASM), correlation, inverse difference
moment (IDM), entropy, contrast and dissimilarity. ASM, IDM and correlation were finally confirmed as three effective texture
features of uterine fibroid images. These three texture features appeared obvious differences between tumor region and normal
region. The relative differences of ASM and IDM were higher than 20%, and that of correlation was higher than 5%. These
texture features are of good potential to be applied in the object location and segmentation of ultrasound images in HIFU.

However, the interference of noise on texture information is needed to be further studied.

Key words: texture analysis; co-occurrence matrix; high intensity focused ultrasound therapy; uterine fibroid
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e: Scatter diagram of contrast f: Scatter diagram of dissimilarity

Bl MEXiESESAARIEARHEN S E R RE
Fig.1 Texture features of tumor regions (TRs) and normal regions
Note: ASM: Angular second moment; IDM: Inverse difference moment. Blue points were characteristic values of TRs,
while red points were characteristic values of normal regions

3 1 By X S5 AN 3E B X SE SUBHF A e it
Tab.1 Texture features statistics of TRs and non—tumor regions (N-TRs) (Mean+SD)

0 4 4 34
ASM (x10%) TR 4.40%2.40 2.55+1.45 2.84+1.57 2.62+1.36
N-TR 0.90+0.40 0.54+0.23 0.58+0.26 0.56+0.23
Correlation (x10%) TR 9.20£7.20 8.42+6.82 8.95+6.70 8.32+6.44
N-TR 1.14+0.58 1.10+0.54 1.10+0.53 1.10+0.54
TR 0.46+0.06 0.33£0.05 0.35+0.06 0.34+0.056
IDM
N-TR 0.20£0.05 0.13+0.02 0.15+0.02 0.14+0.03
TR 5.90+0.49 6.47+0.50 6.36+0.50 6.40+0.49
Entropy
N-TR 7.28+0.29 7.81+0.25 7.75+0.27 7.78+0.28
TR 27.29+£30.31 49.16+36.86 29.25+16.83 47.28+38.08
Contrast
N-TR 25.81+18.18 103.04+51.80 74.56+44.11 83.37+66.95
TR 2.40+0.83 4.31+1.26 3.64+1.10 4.15+1.35
Dissimilarity
N-TR 3.50+0.80 7.49+1.70 6.69+1.54 7.32+2.13
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Tab.2 Normalized texture feature differences of TRs and N-TRs (%)

0 w4 2 34
ASM 21.21 19.79 20.38 22.93
Correlation 7.53 1.23 15.98 6.82
IDM 23.08 29.41 26.25 25.11
Entropy 4.48 4.06 4.32 4.24

LA, S0 A2 TR Sk it 75 fR A A T HE T — 2 g [71 Noble JA, Boukerroui D. Ultrasound image segmentation: A survey

o N e [J]. IEEE Trans Med Imaging, 2006, 25(8): 987-1010.
. }ﬁ‘ T EZ A ._U:b =3

B, PRI T Ab BRAERAE A0 B A Ty vk 22 1] 1) S A i SN R EFRLBIR 4, 2012, 8(8): 61-64.
%gﬁ—ﬁﬁﬁﬁﬁ%o Guo YZ, Jiao PP, Zhou QK, et al. Liver CT image texture feature

analysis based on gray level co-occurrence matrix[J]. Research and
Exploration in Laboratory, 2012, 8(8): 61-64.

[%%j{ﬁk] [9]1 Zhang X, Fujita H, Kanematsu M. Improving the classification of
cirrhotic liver by using texture features[C]. Shanghai, Proceedings
of the 2005 IEEE: Engineering in Medicine and Biology 27th
Annual Conference, 2005: 867-870.

[10] &= A& Sk T A& 5 B A& B I o9 M 45 #eml SR [D]. LR bR
il K, 2011
Li Y. A detection algorithm based on morphology and gray entropy
for pulmonary nodules[D]. Beijing: Beijing Jiaotong University,
2011.

[11] % 502, B A2 B89 SOZ R 51 [J]. 4 d K 32 3R ( A A A3 R),
2001, 19(4): 337-341.

Wu ZH. Texture recognition of B-mode ultrasound image[J]. Journal
of Hainan University(Natural Science), 2001, 19(4): 337-341.

[1] Gonzato G. A practical implementation of the box counting
algorithm[J]. Comput Geosci, 1998, 24(1): 95-100.

[2] Li SZ. Markov random field modeling in image analysis[M]. 3rd
ed. London: Springer-Verlag-UK, 2001.

[3] Comer ML, Delp EJ. Segmentation of textured images using a
multiresolution Gaussian autoregressive model[J]. IEEE Trans
Image Process, 1999, 8(3): 408-418.

[4] Haraliek RM. Statistical and structural approaches to texture[J].
Proc IEEE, 1979, 67(5): 786-804.

[5] Liu X, Wang D. Texture classification using spectral histograms[J].
IEEE Trans Image Process, 2003, 12(6): 661-670.

[6] Haralick RM, Shanmugam K. Textural features for imagecl-
assification[J]. IEEE Trans Syst Man Cy B, 1973, 3(6): 610-621.

CHINESE JOURNAL OF MEDICAL PHYSICS, Vol.32, No.6, November. 2015



