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A Cost-Sensitive Image-Level Lung Cancer Diagnosis System

ZHANG Ying
(Cancer Center of PLA ,Nanjing Ba-Yi Hospital of PLA ,Nanjing 210002, China)

Abstract:Cost-sensitive methods introduced into cytopathological diagnosis, A Cost-sensitive Im-
age-level Lung Cancer Diagnosis System (CILCDS) is proposed,and its clinical value is evaluated.
CILCDS obtained lower misdiagnosis costs 0.37% and comparable precision 97.61% in normal/
cancerous identification compared with other techniques. It suggests that CILCDS may reduce the
false positive results in cytopathological detection of lung cancer and may provide a more effective
means for cytopathological diagnosis of lung cancer.
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Table 1 Results of different methods

Method Cost Err_fp Err_fn Accuracy
(%) (%) (%)
APR 192 2.85 11.81 85.24
Citation-kNN 135 2.21 5.54 92.25
EM-DD 244 4.06 8.86 87.08
MI-SVM 276 4.80 5.90 89.30
mi-SVM 116 1.85 5.90 92.25
MCMI-AdaBoost 134 2.21 5.17 92.62
LDA+SVM 106 1.85 2.21 97.61
LDA+CSSVM 41 0.37 5.75 93.75
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Figure 1 Influence of different Costcn/Costnc ratios on
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900
00+ I V[ CMI-AdaBoost
700
600
500
400
300
200
100

Cost,, Cost,, Cost, Coslia

Figure 2 Cost,,, Cost,., Cost,. and Cost, of MCMI-
AdaBoost, Citation-KNN and CILCDS

BAPESS R B 7 R AU S, S S
By el gy , AR R 2R D A TR 2 Y 4 R 03
FEAN TR B AR AT, TR A S SR gl A ™ A = AU
MR, LUK B0 S A A B B U e (R 9 H
b, X AREARE AT & B Ry SR, AT
AR LR PEAGZ B IO FH T M s 200 M 64§ 531032 W o
b A7 20 /U it 58 2 L B2 T o R v 0 B B 1 4
B ERRIRG E, SLI A R LG TR, CIL-
CDS H1 F5IA T Cost A A& B AR 55 0 AUMH , B 4F
oAz TR B R B PESS SR B e, e S R
200 0 T L 9 A i 23 2 U3 2 i AR b RE S BT
SR A 5 R 23 AR LA B 1 2 U RS RAT 5
RG2S Ty AR B — s LS
JHF fii Js 240 16 95 B A2

AR AR FATTTE i R A0 BES W R Y
ATF ) o P AN W B R O, I AR I PR A Rl e R

4’ ® ’7@ 2014 ﬁF % 23 )& % 9 # China Cancer,2014,Vol.23,No.9

AR A S B ISR 2 B AL AL o 3 AR R AT A fih
68 19 7 S92 TR AT AN 2 B S8 4 B — 9 T TR R SE LY
i R S W SR AN, s S S W T I Y
AR AT S AT B AN W R AT S R A A
P 3E, iR 200 s BE 12 IR 2 8 O FR s 1 AT S
Wit —2PAT LR TE, A AT RE R e R A i 12 W B e
A B Btz —

S

[1]  Ye YK,Shao C,Ge XZ,et al. Study and clinical applica-
tion of a stereoscopic apparatus for early diagnosis of lung
cancer [J]. Chinese Journal of Surgery,1992,30 (5):303-
305. [MEab AR b, B AL, A TR 0TS W 0O ST 14
SE LA BRI B i PR AL (] Th AR AR A, 1992, 30
(5):303-305.]

[2] Mao YQ,Li N,Lu XQ,et al. The researching and imple-
mentation of morphological recognition in the system of di-
agnosing the early stage lung cancers [J]. Computer Engi-
neering, 1999,25(8):21-25. [ B T , 27, Wi ¥ 3%, 55
i 98 L 192 W R e PR 2 PN R TS 5 2 ). TE
HLTA2,1999,25(8):21-25. |

[3] Lu JF,Yang JY,Tang ZM,et al. Design of a separating al-
gorithm for overlapping cell images|J]. Journal of Comput-
er Research and Development,2000,37 (2):228 -232. [ ki
A AT RER B A S A PR B s iR
PHJ). HFEALIF ST 5 & R 2000, 37(2):228-232.]

[4]  Yang YB,Li N,Lu XQ,et al. The researching and imple-
mentation of chromatic recognition for the early-stage lung
cancer diagnosis [J]. Computer Engineering and Applica-
tions,2000,36(3):44-46. [# EMW , 45T, BB IR, 5. Jifi
T W2 W R g B PUN B S S BRT. HHAAL T
25 57 A, 2000, 36(3):44-46.]

[5]  Lu XQ,Li N,Chen SF,et al. The researching and imple-
mentation of morphology and chromatics in the system of
diagnosing the early stage lung cancer [J]. Pattern Recog-
nition and Artificial Intelligence,2000, 13(1):116-120. [fi;i
R AT BRI S O A @ S T il 2
Wr RS bR S 9B (1] BRSO TR R
2000,13(1):116-120.]

[6] Lu XQ,Li N,Chen SF,et al. The design and implementa-
tion of diagnosis system for early stage lung cancer|[]].
Journal of Chinese Computer Systems,2000,21(1):70-74.
(Bl st , 277 Bttt 45 il L3002 8 R G it
SEILT]. /NGB HL R 45,2000, 21(1):70-74.]

[7]  Hua L,Yang YB,Li N,et al. Knowledge-based system for



(8]

(9]

[10]

[11]

[12]

[14]

early diagnosis of lung cancer [J]. Application Research of
Computers, 2000, 17(2):90-92. [#£75 , 7 & %t , 27, %.
R R A I 400 A0 s B2 W R )] 3T S AL
WF5,2000,17(2):90-92.]

Lu XQ,Li N,Chen SF. Research on application of mor-
phological , color features and neural network to the recog-
nition of lung cancer cells [J]. Journal of Computer-Aided
Design & Computer Graphics,2001,13(1):87-92. [fifi 87 5,
T BR AR . TS 86 RR A B A 2 I 2% 1 i d 20
PRI R RIS [J]. T HUA Bl S B 222 40
2001,13(1):87-92.]

Lu XQ,Li N,Chen SF,et al. Approach to the recognition
of lung cancer cells on the basis of neural network [J].
Computer Applications and Software ,2001,18(10):1-6.
(BT 5L, 2577 BRI AR, 5. T ol 22 10 4% % it s 400 3R
S5 A SE[T]. ALY 5 44,2001, 18(10):1-6.]
Zhou ZH, Jiang Y ,Yang YB,et al. Lung cancer cell iden-
tification based on artificial neural network ensembles|[J].
Artif Intell Med,2002,24(1): 25-36.

Yang YB,Chen SF,Lin H,et al. A chromatic image un-
derstanding system for lung cancer cell identification
based on fuzzy knowledge [J]. Lecture Notes in Computer
Science,2004,3029: 392-401.

Zhang H,Wang CJ,Ye YK,et al. SARSES: design and
implemention of an expert system for diagnosis SARS[J].
Computer Engineering and Applications,2004,40 (18):
217-220. [5k%E, £S5, i Ebb %, SARSES:SARS B
ST W& K RGBT ML ). TN AR 5 0
H,2004,40(18):217-220.]

Zhang Y,Ye YK,Wang D,et al. Clinical application of
image processing and neural network in cytopathological
diagnosis of lung cancer [J]. Chinese Journal of Thoracic
and Cardiovascular Surgery,2005,21(4):238-240. [ 5K 2
W SRR AR A PR A BTN T 2 0 295 7 i 9 440 i
993 B2 W rb g N P[] oh A O 100 A8 SRR 2 75,2005, 21
(4):238-240.]

Wang D,Ye YK,Zhang Y ,et al. Implementation and ap-
plication of a digital cytopathological lung cancer diagnos-
ing system [J]. Chinese Journal of Surgery,2007,45 (20):
1417-1419. [TEAR, W3, 5 A S5 B0 10 I i 20 1
P2 W A& ge 1 BRI R T [J]. AR AR ek,
2007,45(20):1417-1419.]

730

[15]

[16]

[17]

[18]

[19]

(20]

(21]

[22]

Zhang Y ,Wang D,Ye YK, et al. Study on computer-aided
diagnosis of cytopathological lung cancer [J]. Chinese
Clinical Oncology,2008,13(10):926-928. [, T4k, it
R AT ROL Bl R 20 A E2 W 0 2 S ().
Il PR i e 24 7% 5, 2008, 13(10):926-928.]

Shi YH,Gao Y,Wang RL,et al. Transductive cost-sensi-
tive lung cancer image classification [J|. Applied intelli-
gence,2013,38(1):16-28.

Zhang Y,Wang D,Ye YK, et al. A cost-sensitive classifi-
cation strategy and its application to lung cancer cell
recognition [J]. Journal of Medical Postgraduates,2012,25
(6):567-570. [Tk 2 AR, M F 3 . AN BUR 20K
Mt 7 il 8 24 B SRS W v B R [J]. R A S AR e
2012,25(6):567-570.]

Lu JF,Yang JY,Hu XL, et al. Creation of a computer-as-
sisted real-time localization system for early diagnosis of
lung cancer|J]. Chinese Clinical Oncology,2001,6(4):314—
316. [Bli A0 by WS A A5 T BALER B Al /N
k2 i) 5 A0 ZR G0 A0 B ST [T I PR MR A 24 7, 2001, 6(4):
314-316.]

Zhu H,Wang D,Ye YK, et al. Implementation of double-
C-arm synchronous real-time X-ray positioning system
computer aided for aspiration biopsy of small lung lesion
[J]. Chinese Journal of Radiology,2007,41(12):1353-1356.
(R TEAR, W K o 25 il /g L 25 032 BT[] 25 S
PR IR X Ze N7 18 0 R GE M BF ST AR 25 e s
2007,41(12):1353-1356.]

Jiang XT,Zhou XH. Network intrusion detection based on
genetic neural network misclassification cost sensitive[J].
Computer Systems & Applications,2011,20(6):49-51. [#
R A I L 30 T 2 T 4 R 3 AR R
25 ANAZ KD D).3HSRAL R e H ,2011,20(6):49-51.]

Ye YK . The molecular events in the development of lung
cancer and early diagnosis of lung cancer [J]. Chin J Surg,
2000,38(7):485-487. [t F 4t Jitifi & A= & e i (9 43 - S A
5 i AR W] AR AR, 2000, 38(7):485-487.]
Wang D,Ye YK,Su CQ,et al. Detection of multiple gene
mutations in non-small-cell lung cancer by suspension mi-
croarray [J]. National Medical Journal of China,2009,89
(48):3393-3396. [{E#k, it £ 3 IR K&, 5 BAH S 3
ARAG I A /I A B i e 22 BE R AR ()] h AR BE A AR
2009,89(48):3393-3396.]

% @i 2014 % % 23 £ % 9 M China Cancer,2014,Vol.23,No.9



