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Image classification of esophageal cancer and hepatic hydatid disease based on shape and

texture features
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Abstract: Objective To explore the classification of Hu moment invariant features and wavelet transform texture features of the
X-ray image of esophageal cancer and the CT image of hepatic hydatid disease by K nearest neighbor (KNN) classification
algorithm. Methods Hu moment invariant and wavelet transform algorithms were used to extract the features of the X-ray image
of esophageal cancer and the CT image of hepatic hydatid disease. Moreover, KNN classifier was used to classify the feature values
for verifying the classification ability of the extracted features. Results For the X-ray image of esophageal cancer, Hu moment
invariant algorithm had good classification performance in extracting shape features. Using wavelet transform algorithm to extract
texture features of the CT image of hepatic hydatid disease also had preferable classification performance. Conclusion Hu moment
invariant features combined with KNN classifiers provide a basis for the classification of esophageal cancer in Xinjiang Kazakh;
and wavelet transform texture features combined with KNN classifiers provide a basis for the classification of endemic hepatic
hydatid disease. The study also lays the foundation for the development of computer-aided diagnosis system.

Keywords: esophageal cancer; hepatic hydatid disease; medical imaging; feature extraction; K nearest neighbor

G BRI R LTS R 60% A 50% 0 £
/‘—‘@v@it"‘;i‘{ SE ‘f"\ iﬂ ¥ Z B[S]O

RN — AR A Tk, o LIOLAEARTIRCRR ORI RS 7.

‘ e FEI B 43/ B £ BB D00 HL A 0 G 1 S
i 00 Al 2 5 B S T PR B L e PR L

o B R R 10 gy L b LR R LT

- T M B R 2~3 8, LA K 2.3 5,

Bt BB B v B R AN R =ik 155.9/10 7,

[ ¥ #5 B #A )2019-07-05

[HEem B EF [ RFHER4 (81560294) jtjt_‘l%— ILH izg/ﬂ\:ﬁﬁ Eﬁ% (223/10 ﬁ ) ﬂ]é qzi/}jﬂ(
(#2518 91 it 37 - T I i SR L2 B9  1)« B ] S X R R Ay VR R N S i R
14 40P, E-mail: 86313302@qq.com 1}67% EEﬁl@%ﬁﬁ%ﬁE@E%%ﬁ&Z—o

BEER 11l , BIBUR 9807 1) A (e B AL B Bdla e R ] L E- . o .
mail: ycbsky@126.com ?j?. E%ﬂﬁi@ﬂﬁ;‘%ﬁﬁpi B,:J %:{Z.—[ﬂ >



- 1428 -

Hh ] e

IR 5536 %

FEVE A6 3 Bl & 35 H DX WL, LR Ak 1 A K o
X JF AL 207 A RSB RE AR, RO AT R e
K, ™ H R B AR B O B A U R
() 5 AR 65% 1, I 2 A0 U B 2 BB M 4
BN IR s A KM 0 . 2016 4F
FE 29475 000 J7 N2 K Tz , A 360 42 BT
W, B AN BGRS 17 7, 1 B IK 0.34%.
S CHOR UL T D) AR R 10 A SE Rk E]
94% , AR A BV T TR X R R R
B, B € B ok B i b PR AR o PR R
o AR BB I PACE PR FIMARAE JC R S | ik R iof ke B
FEIEA 2 W A HU |, X6 AT 6 1L 19 2% 9 R A AE
ToRA EEE L, TR, CT B A K
A 7 R M LR R PR R DL BOAR
TRAE L AL, J2 B A6 2O 2 W e i ik BN H ik
Iz 0 — R I B e

o2 B8 X A R 2 AL Ui CT B4
A A NN B E A= 5-ZEE N
() S8 25 Fh B B TP 2 W 5 R A it T
K B A MG AR B 6 B 2 MG A5 B e e e
KO EARET R IRIRIT R . U EA A B2
Ko RS, IR 2 s A R A LA Bhig
W 24 (CAD) AR SE MR R F AT 55 . EUGHA M &
JRRE T R A FAG B B A s a0 g R AR A
PGAB PR 2= 2= AR B RS DU R e 85 IR A
R ENL B2 W R G AR 2= AR, DIl R
[ A XoF AR PR RS 72 S A P WL O B 9% ST A, 6702
RA T 7 SRR 2 DA S BB B R T
B YoE M

B X ZRPVE KA R AN ) IR A/ N, 1R
FEAEARTT 53 50 BUOR LG A [, A HUA [ 95 iE
I T AU CT A%, BEAFEIZ Wit 232 A
FME 22 55 A BR M A T, S B0 TR A R 28
R A — 2 IR . X SR D (R A 5T 4 1E
— 2 MU AR WA A 1 DR, Y 9 £ A i AN T £
RO EALE B RS, 52 B kLR A 2 43 BRI, A
117 4 B0 W R I8 DT S0 345 33 VAT T 1 L W TR YT T
B B R S R TR A 1% v I A R R
P A H 5 TSR B2 W R G, T X 9 A
JHA U s AR UG 0 AT R A9 . L, ik & —
T REAT PR AR AT KA S A T E A B

1 #HEHR

[l P AMIIE 9T R 3 5 LA B2 Wi BoR B T
P2 Wt ELASC T VR 20058 AR R0 T 3 07 1

PIR B A S F I8 4 /0 . Demir 2" 3 FAG I3
BHLWZ RS P iS5 5 1 CAD R 4%, S2 b 4%

7, A 2 45 49 1) A0 3R TH SO AR AE AT 4 = AR
HLWT 2 1 485 P 1% o il 485 15 A0 /9 R S0 . Ohwra
20 B Lo S ok 7 P 3 /)N I8 A R 3 T B
P B R 2 B R0 1 A R Y T SR AL B O
Zhan 5 P\ 2 7 91 R e 41 PG b B AR e
JFIRE FRERAE L AR5 I 25 KINN 325 28 0] Jie o0 9647 43
GNTTBETH—FP [ 2145 %0 CAD T H., P B #
[ i XoF J2 R R AT 20 2% . Sommen 52V B HY — AN 3k
TR IRAE 1Y CAD R G0, fff I R RRAE 412 U5
T B8 PR 5 1) 80 BRI 00 €6 R A 3 3 S R ) e AL E
T2, h o g SR ml s 63k 5 95%., LB ifg
SRR R AN (R 2R R A HURE CT SRR IE , ok
B C4.5 43 FSABE R SR A 5 37 ot bl 7 M A0 L C T BB
(1) PRLAE N 22 TR A543 A0 B 2 08 A5 IR 9% A 0l
FUG o S B4 ) —Fh 45 G 22 IRUBE Jay i — (BB =R R
JE AN A 2 4 P 40T I 3 o 2 T S 1) ML
FRHE A 328 B P AL B CT EHR 0205 12, J s I 4
AU CAD R LR GLE R 2% . AHF5E 785 F
FH B4 i X SR RS AN A0 8% CT R H 34
5 B, 1B Hu AR5 IR FRAE 5 /0N i S0 B RRAF 7E
KNN #L5 2% 2] 70 T 1 40 JEE %, S0 50 i
mE 1.

BEEXs FaECTE
LB &
L
R
Y {F
HU7RZE5E7 INBREALEL =gz
WIFIE EE%E REFIE
KNN# 2= KNI\L:}% KNN|§3\¥
aE RIS FEES )
ot @5y | | mS = || &% e
=it AlE x| 2 e
ik wE | | B BE | | BE RE

1 SERiEE

Fig.1 Flow chart of experiment
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Fig.2 Results of X-ray image preprocessing

T4 BUR R 1
IH—1k ¥tk
a.i%iﬂ?ﬂﬁ

H—1k ExS
b: ZFREFEH

E3 FFEHCTRGMAIEER
Fig.3 Results of hepatic hydatid CT image preprocessing
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Fig.4 An example for K nearest neighbor algorithm
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Tab.1 Classification accuracy under different features of esophageal cancer (%)

FEAESR IO 5 MR SR SRR SRR BRI GYEE R
Hu A AREFAE 85.60 74.42 76.65
AN AR PR 64.39 61.75 61.31
TRAHHIE 68.76 61.25 66.33

2 FFERBAEHE TR 2OEHE(%)
Tab.2 Classification accuracy under different

features of hepatic hydatid disease(%)
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Fig.5 Classification accuracy and K value curve of esophageal cancer and hepatic hydatid disease
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Fig.6 Receiver operating characteristic curves under different features of esophageal cancer and hepatic hydatid disease

AR SO T 2 Ao kPR T IR RN SO
I3 IERIUEE Y Hu AR AREFAE AL N AR B SO
fiE, FH KNN 732880 RHIEE A T 0 28 . SEIRE R R
7 TR X S IR Hu AR R ARRHIE AT 42
UFARFIESGAAE ST, Hu VAR RS & KNN 7326
e B FE T EE XS s B se R i o R BAT — € 1Y
S, XTI H CT UGN SRR B 38
UFRYFFIESRIKAE S) , N SCHAFAESS 5 KNN 732859
WFFETT X T PRI SRy B RA —E S B
WA AT AL B W RGBS . SRSkt
(o PR EE 2 > 7 PR ORI SR % v e B AT AN M 5 R I
AL R TR o IR TR B2 B R 4

[ % 3 it)

(1] E%3. 2016 F F B BRI B K mde st o Ar[T]. 16 R IE 25 U
#k 2 &, 2017, 4(19): 3604.
WANG W Q. Analysis of the incidence and mortality of malignant
tumors in China in 2016[ J]. Journal of Clinical Medical Literature,
2017, 4(19): 3604.

[2] HINRICHS C S, WAY C W U. Esophageal cancer[J]. Curr Surg, 2002,
59(1): 12-17.

[3] Batk, R, Héd, F.oF BBRIELRKS 2 B IRk
SAT[I] P B E AT S & & (R TR, 2016, 8(7): 17-23.
DUAN JJ, YAN Y Q, YANG N N, et al. International comparison
analysis of China's cancer incidence and mortality[J . Chinese Journal
of the Frontiers of Medical Science (Electronic Version), 2016, 8(7):
17-23.

[4] CHEN W, ZHENG R, BAADE P D, et al. Cancer statistics in China,
2015[J]. CA Cancer J Clin, 2016, 66(2): 115-132.

[5] WU X, CHEN V W, ANDREWS P A, et al. Incidence of esophageal

and gastric cancers among Hispa-nics, non-Hispanic whites and non-



12 BRIt IV - ] | At SE AR, 2 BT ARSCHRAR A £ i A6 HU PR 5 032 - 1433 -

Hispanic blacks in the United States: subsite and histology differences
[J]. Cancer Cause Control, 2007(6): 585-593.

(6] Wk, B4R, 4. MBEFLARETRMALLR[I] REE
%,2006, 28(5): 384-387.

CHEN X C, PANG L J, LI F. Research progress of Xinjiang Kazakh
esophageal cancer[ J]. Journal of Nongken Medicine, 2006, 28(5): 384-
387.

[7] B #BRR 6 RBRERGET 545 A[D]. & K5 #
EA X %, 2016.

TANG D D. Establishment and simulation of echinococcosis model
in Xinjiang[ D ]. Urumgqi: Xinjiang Medical University, 2016.

(8] MR&E, BHER, F AR, F A R EIFRATHEG CTH B[]
SN AHE 2 &, 2013, 29(7): 1098-1101.

XIETH, LU H L, CHE X S, et al. CT diagnosis of hepatic hydatid
cyst degeneration[J]. Journal of Practical Radiology, 2013, 29(7):
1098-1101.

(9] Frhed, MRE, $R, F. 26T & RME T ER R R0l R 57
[J]. #7528 EA K 5 F 4R, 2015, 38(1): 89-94.

ALEHA, ZHOU C X, CAO J, et al. Clinical application of Biclamp
in total cystectomy for treatment of cysticechinococcosis[J]. Journal
of Xinjiang Medical University, 2015, 38(1): 89-94.

[10] ARIF S H, SHAMS U I, WANI N A, et al. Albendazole as an adjuvant
to the standard surgical management of hydatid cystic liver[ J]. Int J
Surg, 2008, 6(6): 448-451.

[11] MORO P, SCHANTZ P M. Echinococcosis: a review[ J . Int J Infect
Dis, 2009, 13(2): 125-133.

[12] ZAHF, RAE. & RABRATE a3 R[], 16 R E 2 Lk &,
2018, 5(67): 203-204.

AN 'Y P, CHEN X Y. Progress in the prevalence and prevention of
echinococcosis[J]. Journal of Clinical Medical Literature, 2018, 5(67):
203-204.

[13] R4z -wa K42, RAB R, P, . K T4 Ea #7583
AT 6 ok B G AF AR 0 BRI 447 [J . FHBGE IR, 2015, 31(5): 58-62.
MURAT H, YUAN W K, YAN C B, et al. Feature extraction and
analysis on CT image of Xinjiang local liver hydatid by using
comprehensive feature[J]. Bulletin of Science and Technology, 2015,
31(5): 58-62.

[14] Baem, e, &L, 4 . AT @ kahy £ 88k CT W &
RATH BB 09 KAT 28 FMEL[T ], KEE 2, 2018, 29(2): 120-123.
MAY L, CHEN X X, HOU W W, et al. Preoperative diagnostic value
of multi-detector helical CT in hepatic cystic echinococcosis [1].
Medical Journal of the Chinese People's Armed Police Forces, 2018,
29(2): 120-123.

[15] F#Z A2 5 B AR Z R LAkt [D]. R TRK
%, 2005.

LUO R Z. Research and software design of ultrasonic image
processing system[ D ]. Chongqing: Chongging University, 2005.

[16] AZUAJE F, WITTEN I H, FRANK E. Data mining: practical machine
learning tools and techniques 2nd edition[J]. Biomed Eng Online,
2006, 5(1): 51.

[17] xMa4E, st 4, 28t & B BB AEERGILRALIEF @
[J]. By7 B AR 4, 2005, 26(12): 25-26.

LIUJ M, HUANG Z Q, WANG S G, et al. Overview on medical image
processing techniques Chinese[ J ]. Medical Equipment Journal, 2005,
26(12): 25-26.

[18] DEMIR O, YILMAZ C A. Computer-aided detection of lung nodules
using outer surface features[J]. Bio-Med Mater Eng, 2015, 1(s1):
1213-1222.

[19] OHURA R, OMURA H, SAKATA'Y, et al. Computer aided diagnosis
method for detecting early esophageal cancer from endoscopic image
by using dyadic wavelet transform and fractal dimension [J].
Information Technology: New Generations, 2016, 448: 929-938.

[20] ZHAN T, FENG P, HONG X, et al. An automatic glioma grading
method based on multi-feature extraction and fusion [J]. Technol
Health Care, 2016, 25(12): 1-9.

[21] SOMMEN F V, ZINGER S, SCHOON E J, et al. Supportive automatic
annotation of early esophageal cancer using local gabor and color
features| J ]. Nerocomputing, 2014, 144: 92-106.

[22] SLEA, RAd -vh R4E, BARE, 5 A Tk By 3isb ik
FFa & CTEGE > EAR[I]. A% EF TR, 2016, 353):

162-167.

KONG X M, MURAT H, YAN C B, et al. Xinjiang local liver hydatid
CT images classification and research based-wavelet transform|[J].
Journal of Biomedical Engineering Research, 2016, 35(3): 162-167.

(23] 3024, sk B, Ak <7 3%, % . A T SIFT-LBP #3545 A #9 I & % CT
B 4§ 5 [T]. #HGEAR, 2016, 32(9): 58-64.

HU Y T, CHEN J J, DU S H, et al. Hepatic echinococcosis CT image
classification based on sparse coding of SIFT-LBP descriptors[J].
Bulletin of Science and Technology, 2016, 32(9): 58-64.

[24] BEE . EF BRI ZLETT]. 815, 2017, 1(9): 78.
KOU M R. Design of medical image analysis system[J]. Digital
Space, 2017, 1(9): 78.

[25] Ak, AT A BB & 5B EMID]. L7 ALK, 2007.
DU X. The study of content-based image retrieval and image database
[D]. Liaoning: North Eastern University, 2007.

[26] . R TR EMG @O E o EF EHHAL[D]. LT 17T
BHERKRE, 2012.

CHEN L P. Classification of remote sensing image based on object-
oriented and decision tree algorithm [D]. Liaoning:
Liaoning Technology University, 2012.

[27] T Z o, 148, 2B . AT Hu R & 4669 AR TG IR 4F A2 BUBE 7
[J]. M aA3 RS 8, 2017, 1(10): 46-47.

DIAO Y H, MENG Z 'Y, WANG X J. Research on image shape feature
extraction based on Hu invariant moments [ J]. Network Security
Technology & Application, 2017, 1(10): 46-47.

[28] Ewe % . R E 4512 WAL AFAESR IR B ARGR A g 2 A (1], ALl T
5 B3k, 2011, 164(1): 52-53.

WANG X J. Application of moment invariant theory in digital image
character recognition [J]. Mechanical Engineering & Automation,
2011, 164(1): 52-53.

[29] Mz, 2B, v B S LR S AT AR B BB b ey BTt [ T].
A g A &, 2017, 51(12): 979-982.

CHEN J, WANG HY, YE H Y. Research progress of texture analysis
in tumor imaging[J]. Chinese Journal of Radiology, 2017, 51(12):
979-982.

[30] k4, ik AT EARSCRAFIER B & 5 oKep SEk[T] L &R IP
FERFFI(A KAF M), 2017, 32(1): 61-65.

CUI R Q, YANG F. The adaptive water marking algorithm based
on image texture features [J]. Journal of Shandong Normal
University (Natural Science), 2017, 32(1): 61-65.

[31] kM6, Lok, T4, & Dk Bay A Lok [T]. 4
WA, 2012, 37(6): 21-24.

ZHANG Y Z, MA L, WANG T B, et al. Wavelet transform of wood
texture online classification [J]. Forestry Science & Technology,
2012, 37(6): 21-24.

[32] ZMF . HIFHMENEF T WEKA B AH AL E&[M]. b
WK d AR, 2016.

YUAN M Y. Data mining and machine learning: WEKA application
technology and practice M |. Beijing: Tsinghua University Press, 2016.

[33] RAT4R, #Al &, 7 8 3, & . & T 4L# C-Means 9 % # A KNN
o R[] PR R F FIR(A KA FAR), 2017, 51(6):
754-759.

ZHU F B, XIE L J, TANG M M, et al. Improved KNN classification
algorithm based on fuzzy C-Means[J]. Journal of Huazhong Normal
University (Natural Sciences), 2017, 51(6): 754-759.

[34] CALVO Z, VALERO M, JOSE J, et al. Improving KNN multi-
label classification in prototype selection scenarios using class
proposals[J . Pattern Recogn, 2015, 48(5): 1608-1622.

[35] 4. & FKNN#2GE AT R AL 2 B ke 2 (D). &
T IR F IR, 2016.

WANG N. Research of improved algorithm based on KNN and its
application in image denoising [D]. Nanning: Guangxi Normal
University, 2016.

[36] K% &, ™ ik, R4k -2 R4R, F . KNN £ B A 58% 1
EARE R P R R[], AHEE R, 2016, 32(8): 46-50.
ZHANG S X, YAN C B, MURAT H, et al. Classification on
Xinjiang Kazak esophageal disease based on KNN classifier [J].
Bulletin of Science and Technology, 2016, 32(8): 46-50.

(% #: TR #%)



