b

EIREECIN R SRS yBE I S Vol. 34 No.7
20174F 7H Chinese Journal of Medical Physics July 2017
DOI:10.3969/.issn.1005-202X.2017.07.009 B SR

BERER RS LR ZLARE R E G &

R EAEHER AT, AW,
1 RIEERCEMR S —ERE AR, 107 K% 1160005 2. 3 TAll RFET2HIFGE AT, L7 KiE 116034

[ ZE) B2 AEFRFEBRGT S TR PHEE T o EBWER, 5t A a5 s L0 o 438 T4,
FUBRZE LA 2R T B T AR B RSB L A R B U B AP, s AR R R XA A B B - E] S BT BUR BT AT
M, AFRTe ] AR b — R T AR A AR R R AL AW BB k. RAGEE AR R RE
kARG T, FIAT R 5 R AN B E i AR AR R AT AR 6 AR A R A R EA A5 A A R AL AL C
PR EFAIEG Z o8, FI R ARG A R E) . KA Ty FE3E20 MSLIRAR & B ST e 3 236, R A TR
B9 3N W) Ao B 45 R BT B ACIRAE  RAR 45 R AP AL MM 92.87%42.98% , R A 11.05%+2.75% , A4k
83.39%+3.64%, BUT T BIFAI - F1 R, *TSUIRAP AL =5 B 69 5 B 7 AR S B A IR R 3L

[ EHEIF | 5Lk A8 75 s B3] A 2 MR AR

[ FhE 425 ]R445.1;TN929.11 [ZEkPREAG ]A [2FEHS)1005-202X(2017)07-0693-05

Segmentation of breast ultrasound image based on superpixel and observer biased fuzzy

clustering technology
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Abstract: Image segmentation is significant in the quantitative and qualitative analysis of medical ultrasound images, and
directly affects the subsequent analysis and processing works. The ultrasound image of the breast tissue which has the
characteristics of complex image texture, obvious noise, and low contrast due to the specificity of the breast tissue is
difficult to be segmented automatically and accurately, therefore the diagnosis of breast tissue depends more on the
observation of doctors. Herein, we propose an ultrasound image segmentation method based on superpixel and observer
biased fuzzy clustering technology. The compactness adaptive simple linear iterative clustering is introduced to generate
superpixels; the computation complexity is reduced through the initial segmentation; the feature vector set is calculated with
the data from superpixels; the cluster validity analysis and observer biased fuzzy C-means with focal point are introduced to
cluster the feature vector set, finally realizing the effective segmentation of target region. Using this method, we perform the
image segmentation experiment on 20 frames of breast ultrasound images, and quantitatively evaluate the segmentation
results according to the region-based evaluation criteria. The evaluation result shows that we can obtain better segmentation
results using the proposed method which achieves (92.87+2.98)% of true positivity, (11.05+2.75)% of false positivity, and
(83.39+3.64)% of similarity. This research is of great significance in the study of the assistance method for ultrasound
diagnosis of breast mass.
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a: Manual segmentation results  b: Superpixels generation result
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c: FCM clustering result d: CVA+FCMFP clustering result

(cluster number=2) (expected cluster number=2)
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e: Manually selected mass area  f: Manually selected mass area

based on figure ¢ based on figure d

CVA: Cluster validity analysis; FCM: Fuzzy C-means; FCMFP: Fuzzy C-
means with focal point
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Fig.1 Experimental result
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Tab.1 Evaluation result

Algorithm Value TP/% FP/% SI/% Execution time/s
CASLIC+FCM Mean 92.60 14.54 81.08 4.89

SD 310 291 394 0.03
CASLIC+CVA+FCMFP  Mean 92.87 11.05 83.39 5.77

SD 298 275 3.64 0.63

CASLIC: Compactness adaptive simple linear iterative clustering; SD:

Standard deviation; TP: True positive; FP: False positive; SI: Similarity index
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