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Research on biological tissue lesion level judgment
based on K-means clustering
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Abstract ; High intensity focused ultrasound (HIFU) can irradiate fresh pork in vitro, which causes 3 degrees of lesion of pork tissue.
From the aspects of B-mode ultrasound image processing, the research on biological tissue lesion level judgment based on K-means
clustering and combined with double parameters is proposed in this paper. Real-time B-mode ultrasound images of 134 pork tissues
before and after HIFU irradiation can be obtained by B ultrasonic instrument, and they are preprocessed to get digital subtraction images
of the focal spot area. Then the gray average and the mean of the wavelet transform coefficient of these digital subtraction images can be
extracted. Meanwhile, the pork tissue samples can be classified by K-means clustering. The results show that gray average can
distinguish the second and the third level of tissue lesion more effectively, and the mean of the wavelet transform coefficient can
distinguish the first and the second level of tissue lesion more effectively. However, the method based on K-means clustering and
combined with double parameters is equipped with the advantages of the two former. And compared the two formers, this method
improves the recognition rate of tissue lesion level by 5.23% and 3.43% respectively. And it can judge the lesion level of the pork
tissue more accurately. The method can help clinicians to monitor the HIFU treatment process objectively, and it has practical
significance to improve the HIFU therapeutic effect.
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Table 1 The characteristic parameter data of

tissue lesion level
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Table 2 The identification results of pork tissue with different levels of lesion
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Fig. 6 The classification results of K-means clustering

algorithm combined with double parameters

$94.23% 1 2,3 AU ik E] 93.90% , 1 i
PUNZRIRE] 94. 78% , 5 B — [ I B (A /Nl 2R 8034
IR B B T 5. 23% M1 3. 43% , v] LIAE A HIFU
IR MR G ) — A R T i o

5 & it

i B GO A ) 20 99845 45 S kAT A RCH
AT R S AR S A 4 501 HIFU BIRYTRCR . A
SOOI P ARAT Y 134 5] B 1A% A 4 VR IR T JS Y B
PR TR B, P02 MO Ak B 14 D52 PR 1R ) K 240 fE
FI/NE BB, S K BRI TT 5, T REA RN
B HLN BT F RGO, S I BT Y, K+



472 -

B RS g

7 i

31 %

EXT 2,3 SEGLA 0 DX 43 RO LA A, /N R B4 (%
1,2 SRR MR A0 X 53 80 HL B T 45 B S B0 K 1
HRF, &6 T WS BT E 5A— K 5 (E
F/INE R BAE N R A3 4 T 5. 23% F1 3.43% , ]
DIAE A HIFU 7 85 b U0 405 45 1 — A5 2000 7 i
FE R0 TAE BB T 2 0 SE 0 450, LA e
HIFU Sy R0 Sr — WY 7 A, Sy s R B2 A 2 Wi
IR — AT I AR AR

S 2 3k

(1]

(2]

(3]

[4]

(5]

(6]

(7]

MAHMOUD M Z, ALKHORAYEF M, ALZIMAMI K S,
et al. High-intensity focused ultrasound ( HIFU) in
uterine fibroid treatment; Review study [ J ]. Polish
Journal of Radiology,2014,79(1) :384-390.

Z BT, Wk aRAL, AF. R AR A T AR YT
BNV B9 RN [T A Ak g 7 2R ik, 2013,
22(1) .:82-85.

JIANG M, ZHAO W, YAO R H, et al.

research of high intensity focused ultrasound therapy for

The clinical

ablating uterine leiomyomas[ J]. Journal of Interventional
Radiology,2013, 22(1) ;82-85.

TEAE BRIEA, WAARSC, A5 R R R R 2 R AR
R L [ ], 4 B2 4z, 2012, 61 (14)
144301-144301.

DING Y J,QIAN SH Y,HU J W, et al. Optimization of
phased array ultrasonic field in multi-medium[J]. Acta
Physica Sinica,2012,61(14) . 144301-144301.

DING Y J,QIAN S Y,LIAO Z Y. Simulation of thermal
field induced by concave spherical transducer in multi-
layer media[ J]. Journal of Central South University of
Technology,2013,20(11) :3166-3170.

FENG Y L, TAN X. Research on data mining technique
application in non-invasive porcine tissue temperature
estimation [ C ]. International Conference on Sport
Medicine , Sport Science ,and Computer Science ( SMSSCS
2010) ,2010:217-220.

W . T8 75 R Y HIFU Y497 808 SE AT vh
R SCHER T [ D] Kb g 7, 2009.

CHEN H B. Key problems in HIFU treatment effect real-
time estimation based on ultrasound [ D].
Changsha ; Central South University,2009.

BSC IRk R A, S SET /N e R /N 1Y
HEB AT [T]. MWl H AR =, 2015(5) .
404- 408.

MING W, TAN Q L, QIAN SH Y, et al. Research on

evalution of tissue damage based on bavelet energy and

image

wavelet entropy [ J |. Journal of Test and Measurement

Techol ,2015 (5) :404-408.

[8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

AR ERIAL. — R R T B R G AL B A Py 4 2
PRI 2 ()] A HL R SR 42,2011,33(12) .
57-60

Z0U X,QIAN SH Y. A method to check biological tissue
denaturation based on mode B ultrasonic image
processing[ J]. Computer Engineering & Science, 2011,
33(12) :57-60.

B, T, B e, . B TR Hu JH A
WSO W Ty vk LY ] i I 5 A 2
2016,30(7) :1062-1067.

YAN P, DING Y J, QIAN SH Y, et al. A method of
biological tissue lesion monitoring based on Hu moment of
the wavelet transform coefficient[ J]. Journal of Electronic
Measurement and Instrumentation, 2016, 30 (7 ).
1062-1067.

Bt B, AR A LT R AR SO
e i o SR AR S S R M A R B L) ] T E
SRS 2016 (11) ; 1144-1148.
CHEN H, QIAN SH Y, TAN Q L, et al.
threshold of tissue lesion induced by HIFU based on

Detecting

ultrasonic image feature parameter| J |. Chinese Journal of
Medical Physics,2016(11) :1144-1148.

JAMES, AR LT ) K-S (R h o) i 2K
OB EE LT ] B AL & S A, 2010, 18 (9) ¢
2167-2169.

ZHOU H Y, BAI X L. K-means initial clustering center
optimal algorithm based on graph theory [ J]. Computer
Measurement & Control ,2010,18(9) :2167-2169.

FEh. K-BERERFRMZEID]. P52 PRGN R
., 2010.

JIANG SH. A clustering
algorithm[ D]. Xi’ an; Shanxi Normal University,2010.
Az I Komeans BRI RHMTSE [T ] [EAM R
F AR, 2009, 28(8) :28-31.

SHI' Y P. Application research on the clustering K-means

research on K-means

algorithm [ J ]. Electronic ~ Measurement
Technology, 2009, 28(8) .28-31.

EGIF, sRHE /PR e 7R BT E AR b B N
HLJ]. PR TFHAR, 2011, 34(1) :91-94.

WANG J P,ZHANG J. Application of wavelet transform
in digital image processing [ J ].
Technique 2011, 34(1) :91-94.
EAL, W, HIEf, 5. HET/NEI KOG
PR D R g R [ ] AR AR 2 i, 2018,
36(5) :1086-1092.

WANG D D, TIAN G, YANG ZH W, et al. Tmage

enhancement of infrared thermal waving inspection based

Foreign

Modern Electronics

on the wavelet decomposition and grey relational



3 1)

HET K BIE R IR B0 55 PH E W5 - 473 -

analysis[ J]. Chinese Journal of Scientific Instrument,
2015,36(5) :1086-1092.

[16] 5K, FEoR, i, 55 FET /N B0

FROE R P2 OB VE B [T ], i 7 0 & R, 2014,
37(6) :42-46.
ZHANG L B,TANG R B,JIANG J B, et al. Research on
characteristic extraction algorithm of heart sound signal
using wavelet transformation[ J ]. Electronic Measurement
Technology ,2014,37(6) :42-46.

(17]  %misk, B, L85, 5. Kmeans BRI &
FREEPWMAOI]. AR 5k, 2011,
21(2):223-225.

CHE L M, XIAO Y, WANG S Y, et al. Application of

Kmeans clustering analysis in chinese pronunciation

degree [ ] ]. Computer technology and development,
2011, 21(2) :223-225.
EZE N

B, 1993 44,2014 4E TAER AR
KREEARAG AL, A ) B I R~ A5
Az, EBESETT 0 BT R AL B
E-mail :851451231@ qq. com

Yan Pei was born in 1993, received B.

Sc. from South China Agricultural University in

2014. Now she is M. Sc. candidate in Hunan Normal University.

Her main research direction is digital image processing.
TIEGEIRER) 1971 4 14,2013

AR TR S AR A 2 07, I ) R

UFE R 2 Rl 22, 9F 5 07 1) g 75 B R K

AT

E-mail ; yajunding@ 126. com

Ding Yajun ( Corresponding author) was

born in 1971, received Ph. D. from Hunan Normal University in
2013. Now he is associate professor in Hunan Normal University.

The main research direction is application of ultrasound

technology.

ERER A, 1965 A7 Hi 2k, BLA ) B S
S TR R, AT T 19 A
P 27 7 VR BB AR o

Qian Shengyou was born in 1965. Now

he is professor and Ph. D. tutor in Hunan

a
~ research

Normal  University.  The main

direction is biomedical electronics and intelligent instruments.



