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Application of Data Mining Technology in Electronic Medical
Record of Cancer

TONG Gang,JIANG Ning,LIU Huan
( School of Information Science and Technology, Qingdao University of Science and Technology,
Qingdao 266061 ,China)

Abstract : The aim is to study the data mining technology of electronic medical records of tumor, especially the data extraction and mining
analysis experiments. The data extraction carries out the targeted extraction of the text information and stores the results in a structured
form,so as to lay a data foundation for the research of classification algorithms. The Chinese word segmentation of tumor electronic
medical records and the selection of classification mining algorithms are studied. For the Chinese word segmentation,an improved inverse
maximum matching algorithm is proposed to improve the segmentation accuracy and word segmentation efficiency. For the classification
mining algorithm, the classification mining experiment is carried out by C4.5 algorithm and BP neural network algorithm with better clas-
sification effect. Through the comparison of the performance of the classification algorithm, in the classification mining of tumor
electronic medical records,the C4.5 algorithm is more conducive to assisting doctors in the diagnosis of tumor diseases ,improving the ac-
curacy and efficiency of disease diagnosis and improving the cure rate of cancer patients.

Key words: electronic medical record of cancer;assisted diagnosis;reverse maximum matching segmentation ; C4. 5 ; neural network

0 51 &

R U g A B o i 1 B R e
TS AR, FERE | TS W ik Rk
R L S R 2 AR I 7 I 5 T I A o
PERTHEAT 2 W7, DA T 76 5 7 RL BT 7 1 2 48t T Rk 4k
PR BB BTSRRI KR BB B RS A
FEBEST AP0 W L A5 A5 i o 2, Qo] A4 250 1 sk 2
HEMTA R RERETRE N TIEEL, 05
S R A A 1 — 39 5 A, R 24 4

r#5 B H#A:2019-09-12 &8 B #5:2020-01-15
E€WA . HEK B RIS (61572268)

EERME  NI(1962-) 5, Zcd=2 , WH5E 07 o o8 Tolk A 3k A5 B4

T EHUEE R R

TAT A RRAZ IR BRSP4 R e o BR R e PR A B B¢
BB B JF 8 i 2t M 45 SR E T 1 SRS W
LW R E 2Rk 00% ' BRILZ AL, 78 HAb A
KL W eh | R HOR 3 0 38 3 T U AR
Chen 55 FE SR IN J7 18T, 38 F T PSR B30 R
K1 CBR BOARNE BUad 1 [A) R g phagt /2, I 17 A 2810
SRESI AR B0 Th HEAT 2 B, Murate 55Kl 22 )
2R M SR R LA N 7 AT RIS R 112
With . Anand %5 7ELRE 2 W43 2 rh 0 A B2

BOBREACHE ;% T7(1992-) , F A+, CCF 4 (1 (85456G) , W55 J7 )



%5 8 3] H

W45 e v, 59 D B Z A AR 10 o B 52 - 153 -

FRE R RS N T 28 R 28 547 o0 M, 70 20K JE
EATET RS . Huang Z 48 S T 345k AR B 23
RAE WA B R NE T IR E3 5 A R DA R R
il A S ROR . M BT T R X LR A A
B b e IR SRR S0 e 0 2R 2 W B IR T AR BP9 2L
R, Feng N EBMEE R 50 288 Wi BT TR
BT XL — e/ AT TR
X, AR R PRI 25 A R AR, VR AR
ARIREIR B 058 v, K BCHR e s R AT T Rl
HisH, TH AN T T YT RS R
GE T TRAN T RS AS B A7 AR B T AU TR AL

1 PR FRHSEEZELR

HLF T P BT T A XA
AT SRR P e — A 47 R S T A, Sl
G A FRAE ) T 33 R G o T 7 R S
e, S BRI (9 B AP 20 | DA 6 K -7 A
AR, LA AR R (1 FhL 5 D SCA B
AT B R P 9 45 K P e
TR R L AL 4y R R T TR
A (AR 9 £ RIS £ L B P A B R
T AT LR S BB S . o YO R L S 1 9
SN 1 R

» EiF
» TR 5

—P LY ke
<RI E AP

woEiin g —
ORI R Ly B

» PLRIR —

> HYRER
P> SR

P ik
> BTl

Bl HrmiiekaNssh

Bl O 5 8 Al = B U B EOR
S, R H AT SRR R A9 0 95 VR I 25 S T 5T
BAR YRR AL, SO R T 5T 4 1F REDL Y 19 2 R AL R
A BEYT SR T s AR S R dn 2
N

W 2 7R, SR IR TR ORE A AT AR LAY H S
SRR MR AR BRS8N Rifoet, BRI ZRif et 1)
HEAT IR 0 A BRI R 7 HCgORE I i s A
FUNZRBEAL T AT SR, SR U SR TR Y 5
Al B8 —E W97 AL AT PR, A5 2 30 235 2R ok A

KB AR ) B2

AR

—

TS bR A

puil

v Y
i RATEARL
ek ‘\_d/
AR » U AR

BV

ERIEES

B2 AT ERIRR T EER

2 ERIBELSRR

T SC A3 Tl A0 R A it 9 )8 rh Syl E Y
T =R TR A R TR i T
BRAR 531, ARG T D0 P BRI AR B 2 (R A
SR FH 2 T i) g 4 R B S A ER e A )
¢ HE — 2 A B 7 R1 R D) 55 3] S v ) 3] 4 A B X, AT
DATE ) B R B A5 £ I DE Ry, 5 4R ANE] )
i I — R B R SR MG Ak 22 DU, 66 T3] L 114 43 1) B8
H S o) B R DG R 1 4 T RS B R 5 v, R 2 4 ]
FER S Ak A AL, S5 A HL T I RO Y
TRRE SR T R S 3 ) i R G L AR 7E 43 1)
BE AW AR,

3 ] e A VC B vk i AR R AR E — 1 n
{8, SR 5 IR — A IF IR 1) BT n A7, B3 n
AN F R B TR, A BB A B VT ALY IR)E 5 DT fic
BT, RO —AN ] AR RE T BRI n AT RAE
T BRI TR n -1 A5 5 el LAk 22 UG i B %1 T
BE AL, B35 B n -1 S A0 VE LR ), IR R 56 n
AN B — AT IR SR T AT AS 3643 H R Y )
AR, PRI n A BB 4 o 4l ol b

WCHE S A AR

(B FR P Ryia A S i B 547X
Fb, QSR i) e B AT A W e ) 5 R DE Rk A T
I3y,

(2) WA B 1A ALK A FIS 7 B 1918 43
5 A AT B BT 4 4 e S iR B B UEAT EEXT



<154 - HEPLH AR &R 530 %

A —MAFAET AL B o A MUBTCEC R IA — AR WiRe o 7 AT A b 1 A T I A R 3R] A U 7 e Ak
b N T B A bR S S T2 9 R o711 E 3 o 1 W0 71 % SR & B 25057 e S A B W Bl
i) Fre R DEBC T X Y B b A7 o0 ] s PN TR ARAE R ORI BE S 3 B Bt i 38 ) i R DR BE Bk 73 S T
FET AL B o SR KME RN A AT 5 s e TR WA EA T 0 Rl B EE S SR A0SR 1 B,

i 8 B H N IE I TEIR R B IR A LL A U)K AT 1 #@RKERALERIIE %R
%ﬁb&ﬁﬁ}ﬁ%&,ﬁ%ﬁﬁﬁﬁ%ﬁ@ﬁa%ﬁfﬂﬁ?ﬁiﬂo ,ﬁ_?gﬁﬁl",ﬂﬁ;’ijtpt E&i&}é‘ﬂ{]ﬁ[’,ﬂ%
otk e R AR A E 3 s i 4 il 2 5 PN AT
A T4 Ai/E li/n Ailii/n
L/t it /ng /n
B AT 7/ B/ ZE LR/
1 JLB I A #i/ng #/q i/ q
/v & W /v

F BT G PAE . R FE =0
FERRIN I 53100 380 B ST 56 235 SR A % EE AT

E B 5 1 5 7 RETS
ZH i) e A TP i

uAﬁthﬁj}ﬁl&1f ?ﬁ%ﬂﬂ%@ 2 %%o
D fRfE—A, EBEI %2 ik oK IE B R At BTG AR b T
2) FEEWAS, FIFEK
LAV E D)) Bk P R F HE(KB/s)
A 3 ) e K UC L 0.871 0.814 0.842 159
Ly | ¥ RIS KDL | o
WL AL BEAT 4 17 - it I
et 0.912  0.897 0.904 323
ERIEE I ACE S A R ¥ 1 SR VEFC
L5 0 1) 1 5 3k b A AR 22 B e < A i ML 2 S 8300 [ e RS WG B 4 3] 92 6T | 35 1)

SRR A W XS AT U O AU R RS G AR AL R AR R R AE SR AR 2
T TRARCRAER R IR AR A AR NIOR2E AOBCR IS R e A ol 1 2 B AR e B
ALK S AL P ) 2 el — A 9 Tl L [R]N Hh — 88 S 2 SRR S O A B B TAL B 18T 4 SR Ak B
SER LA AR TP FI WA WA A b BR A Z IR R EIE

age sex desease agzmoke weight shit nauses temperatur rhythm of blood kexie furhang  chest tightipainlocatiaiqi sleep
L} 0 1] 0 2

—-n s

NN O NN ERNRNTNDRONRODNENDE D
S R e N R R e e N = R = N e N R e R e R R e
SR AN UG =N =GN =A== O =N W =N W
S RO e R R e R R R RN e RO R e RN e = D e D e
D= 0O0ONOO=O=0O==mO0=00N=0=0==0=00K
S O0O0O0OO0OMOODOOODOO0D00O0D000000~000000
SO, O0OO0O0OO0ODOODDOODO~OOO~OROOOO=OOO
DO O0D0O0O00DO0O0O00O0O00O0~0D0O0~O~O0O000~O
0000000~ DO0O0O=,O0O=00000~00O0O0CO~=O
O~ 00=~000O0~000=0D000=0~00=0000=0
S ~mDOO0OO0OO0ODOOODOODOD~O0DO0ODO0OO0ODOODOOODODODO
DO0DO0ODO0OO0ODOO0ODO~ODO0OO0ODO0O0O~OOOOOOOOO
S oOooooooDooODO~OODOODOO~OOOOOOROOOO
B R A A S R e e e N B R R R e R - B = B A
2000 =0000D0O00DO0D0D0O0O0O=0D000D000=000
~0O=,00=00=00=0O0D0O0=00=0=0=00=00

4 TRAIE G 8 Y I Ik o AL 5 3R A A
B B AR B R 3l o R T L & B, 7E )
3 HEEEHIEE FARIIT I, C4. 5 S A BP A 28 R 25 OB B R,
AR SR R T R OCE R TE T2 ST i1 C4L5 B SETUE ID3 Sk oA ID3 Bk A,
I B X R RO 1B AR R I B TS SR B TR E LT B A R AT e R, th TR M e
NS IAEBZ W BS EEE, RIAR Bz e SEE 2 i BN, C4. 5 Bk ARU%k 17X



55 8 3] H

W45 e v, 59 D B Z A AR 10 o B 52 - 155 -

SRIRIE, ANUAT LORE 2 25 s 1k 7 oAb Ak B 5 BE A Ak
P —SERSERE R . BP MR 2% 1) B RS T
TR 2R A 7 M AT e 4 . AR S i e (5
T AR AR , e Bl k5 =, — R8s
SRE Rt bR, AR RS SO 2
WBRAES AR 22 09 B AL R A, PEAR A 1% 22
PEAT VR BEAAEL ANl 15) , 5 B A5 13 155 A W a8 2

Time taken to build model:

S PRI BP MR 2% HLAT iR R 2 ) A O
PIRE ST . T TGk PR TR A T o 2R A2 4 S
3.1 C4.59ELW
Tah B A 2 AR SR G C4. 5 Tk BEATIZ B
S, SR T 38 S TR I S A v
BATEERANEL S 7R,

129 3econds

=== Stratified crogs-validation ===

=== Surmary ===

Correctly Classified Instances

Incorrectly Classified Instances

86.17%
13.83 %

BS5 C4.5FErmarEiE

SLIRAE R, C4. 5 BRIL A M BE . 4y R IE
RN 86% AERFBLA N 14% | FAIFH] g 129 s,
3.2 BP #HZEMKHS LT

BP 1 28 X 2% B3k HL AT ST AT 52 % A 26 e g
L RE HL AT LA AT & 22 i Biekis 5 B A —

Time taken to build madal:

=== Stratified croga-validation ===

=== Surmary ===

Correctly Clasaified Inatances

Incorrectly Classified Instances

TEBOHEST S H A ERE ) TESEPR R, 28
PR R 2R TR SR ] BP i 22 0 45 (9 A8 AR E 5, 78 23
SRAZ A8 B T5 T A B B SRR . s AT E R A 6
Bs

398 3seconds

87.50 £
12.50 %

B 6 BPvEMAF k& myEICR

1 DL SR IR AT AR 5] BP 28 I 48 02 10 3 26
Ko R 29 0 88% , F iR R 290 12% , #E B[] Sy
398 s,

3.3 LRI
C4.5 5 BP it 28 0 45 7 i Jgd o D7 554 b 19 S 56

AN 3 FiR
A3 ok I A AT
LA MRS R R/ % AT E] /s
c4.5 86 129
BP i 22 [ 2% 88 398

W LA 4B o] AAS 4518, BP M 28 Sk 7
IYRBRE TR Fg T C4.5 B B R HUE 17 I ]
BRI C4.5 BIENE 3 %, ZRERFE IR EE IUKS
TR 225N (B2 C4. 5 Bk Y18 BRUR H1m i 4
ik BP Mg M SE I 4.5 ik BB R NGS

PERE , S T iR e D B R4 8

4 HRiIF

P g v s D 2 i AR A S A LAY L P
SCAYIR) SRR B, B e S i) , SCH S A B L T
93 D3 1) 2R R 0, R T — 3 TR 1R D0 43 1 O
TR R ) DG fC 43 ) Bk R AT R, SR A5 R R
B, R IS A RN 5 T o IR AR [ B 7 43 TR
W LA R FESA IO B, X T e 2
AU PR BB R Y P AR B . C4. 5 R BP Al 4K 5.
A2 R R CA. 5 BIE G A TEREE & T BP
PRZE 2% DRI ] C4. 5 53wk A Ry o vl 7906 B 19
SRR RAE It A ERFSY, R LD S ER) RO 42
P B AR Al By B AR A T R 2 W Y E B, BEAS 1 v iR
PIpa 12 W 00 RS B 2R TR, T R R O 0 IR
R,



- 156 - HHRPLEAR S &R 530 &
S k. [D]. Lifg . RHEK2016.
[1] KAUR H,WASAN S K. Empirical study on applications of [11] F 8. ETHERLNE ZITIRS REMN RIS

[2]

(3]

[4]

[5]

(6]

(7]

(9]

[10]

data mining techniques in healthcare[ J ]. Journal of Comput-
er Science,2006,2(2) :194-200.

DAS R S, TURKOGLU I, SENGUR A. Effective diagnosis
of heart disease through neural networks ensembles[ J]. Ex-
pert Systems with Applications,2009,36(4) :7675-7680.
HUANG M J,CHEN M Y, LEE S C. Integrating data mining
with case—based reasoning for chronic diseases prognosis and
diagnosis[ J ]. Expert Systems with Applications, 2007 , 32
(3) :856-867.

CINAR M, ENGIN M, ZEKIENGIN E,et al. Early prostate
cancer diagnosis by using artificial neural networks and sup-
port vector machines[ J]. Expert Systems with Applications,
2009,36(3) :6357-6361.

ANAND L,IBRAHIM S P S. HANN : a hybrid model for liv-
er syndrome classification by feature assortment optimization
[T]. Journal of Medical Systems,2018,42(11) :211-222.
HUANG Z,CHAN T M,DONG W. MACE prediction of a-
cute coronary syndrome via boosted resampling classification
using electronic medical records[ J]. Journal of Biomedical
Informatics,2017,66:161-170.

Mo BRI ERARERR X Wb [ D], |k
- 5 HK2F,2009.

YANG F,MAO K Z. Robust feature selection for microarray
data based on multicriterion fusion[ J]. IEEE/ACM Transac-
tions on Computational Biology and Bioinformatics,2011,8
(4):1080-1092.

X £ Logistic [TRERL A 2 [0 2% AR R e SR R 468 B 7
FUBR IR SRS W B LU ECRF S [ D). A 1 . p AR
2 ,2013.

WM. BT R R O A I R B 12 4 5 e A

[12]

[13]

[14]

[15]

[16]

[17]

[21]

[D]. W . iy TRHCR % ,2018.

O FLE 5,55 BT D UE Bk B R
(1], i8R 2007 ,34(3) :141-144.

il M, 06 B HET YU S BENLI 14 B 2 SR )
[T]. B ReH AL S M ,2019,9(2) :130-134.

B PrArde, 5k R, % T CRF 5L G M
SCHL T T i 44 SEAR RIS [ 1] 403k IR B A 4R,
2017,33(11) :124-125.

WANG Xu, YANG Chen,GUAN Renchu,et al. A compara-
tive study for biomedical named entity recognition[J ]. Inter-
national Journal of Machine Learning and Cybernetics,2018,
9(3):373-382.

ABSA A H A,DERICHE M, ELSHAFEI-AHMED M, et al.
A hybrid unsupervised segmentation algorithm for arabic
speech using feature fusion and a genetic algorithm[J]. IEEE
Access,2018,6:157-162.

DE CLERCQ E, VAN CASTEREN V,BOSSUYT N, et al.
Belgian primary care EPR :assessment of nationwide routine
data extraction[ J]. Studies in Health Technology & Informat-
ics,2014,197(18) :85-89.

B BRI RIS D] R At e At R
K& ,2013.

T AT SR [T ] . P TR B 4 AR
Bl£0R ,2006,2(1) :73-76.

LI Min. A study on the influence of non-intelligence factors
on college students’ english learning achievement based on
C4.5 algorithm of decision tree[ J]. Wireless Personal Com-
munications,2018,102(2) :1213-1222.

SRLTER, I SRS, P BE KA 1 BP M 48 W 2% 43 2K O O
[T]. I FHLT AR 5% ,2005,41(32) : 187-189.

(LEBF 151 )

(5]

(6]

[7]

[8]

LIU W, ANGUELOV D,ERHAN D, et al. SSD; single shot
multibox detector [ C ]//European conference on computer
vision. Amsterdam , The Netherlands; Springer,2016.:21-37.

REDMON 1J, DIVVALA S, GIRSHICK R, et al. You only
look once :unified , real-time object detection| C ]//Proceed-
ings of the IEEE conference on computer vision and pattern
recognition. Washington , DC . IEEE,2016.:779-788.

CHEN L C,ZHU Y,PAPANDREOU G, et al. Encoder—de-
coder with atrous separable convolution for semantic image
segmentation [ C |//European conference on computer vi-
sion. Amsterdam, The Netherlands: Springer ,2018 .833-851.
CHOLLET F. Xception :deep learning with depthwise separa-
ble convolutions [ C |//Proceedings of the IEEE conference
on computer vision and pattern recognition. Washington,DC:
IEEE, 2017 :1800-1807.

HE K,ZHANG X,REN S, et al. Spatial pyramid pooling in

deep convolutional networks for visual recognition[ J]. IEEE

[10]

[11]

[12]

[15]

Transactions on Pattern Analysis and Machine Intelligence,
2015,37(9) :1904-1916.

WIS . T AR 22 R 26 B R LRI D) B - 7
TLR%,2016.

Xhstg B AaUTR . BT ORB RAIEAY TC A MR R AR B 4% 2
PR T] AP TSN, 2018,54(2) :193-197.
RUBLEE E,RABAUD V,KONOLIGE K. ORB:an efficient
alternative to SIFT or SURF[ C]//1EEE international confer-
ence on computer vision. Barcelona, Spain; IEEE, 2011 ;2564 —
2571.

2L B BT B B8R A JE T ORB RHAE 19 TR H kS
(1], H 7 S AR A, 2013 ,27(5) :455-460.
BOK, ERE], FEAE . BT RANSAC FIk iy R A S [
FlTHEVEEC L[], 1 B L2 BE 2 4R, 2006 ,9 (4) 66—
69.

JASVZE WA T3k B, 45, 22T RANSAC i B8 9 He )y
LT AN TR 51,2009 ,30(24) :5692-5694.



	计算机
	页 1

	计算机
	页 1

	计算机
	页 1


