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=Abstract=

A Study on the Lung Nodule Detection Using Difference image of Right
and Left Side in Chest X —Ray

Sung B. Mun*, Kwang S. Park**, Byoung G. Min**

Pulmonary nodules in chest X —Ray images were detected using the symmetric property

of human lung and its performance was evaluated.

This algorithm reduced the effect of background components and enhanced the nodule sig-

nals relatively. The image was divided and processed separately, the half with matched filter

only, and the other half with warping and matched filter. This algorithm increased the entire

detection rate by reducing False—Positive error and improving True— Positive detectability.

Result shows 10—25% improvement in detection rate compared with the conventionél algo-

rithm for nodules size of 10mm.

(44 1 19903 11€ 279))
P AgHRE S o FgATL
'institute of Biomédical Engineering, College of Medicine,
Seoul National University
gt o3 o Fend
**Dept. of Biomedical Engineering, College of Medicine Seoul
National University
(& A= 1990 = Hgeisha
2 o %olnE

Wl A A7y az

—209—

@ A% Be BES o4 3 9
HelA ol AL tARsE X4 9%
@ol olgsels 24 A HARRE Ho)

Y & Avks FPol AU o9 ge UAwsY

9]

&
)J-_%

2y

=
=
EE

>

Fde o8& FA MY F st AF A
Sl Adoelck S5 XA BFF At o g
AL e FF 4 dElds 2 7k
o Ak

el X ERHe=2 UBUE 8 (nodule) X
3 9F (lung field) oA AFE FHE 5+ A& &
F FEHE FAE 2 e B4 AFoEHr, 2
8] (tuberculosis) ]y} M#HZ FoA HdEes B8
< Fo A =g FEINA dd HAE A
g gtk 2 Azls &AL AAM RE 5UA
bem7tz] 8] A F& He AAAE ERIFD. =



_glgau& . %11%‘ %ngi, 1990-/‘3':_

E9 AZ¢ 93] C.AKelsey5< 5mm, 10mm %
15mme] NEL e 7MY =88 23 AEE 2
I} 10mme} 16mme] A E& e =F AF 4
%o AE=E Zx HEPor, Smme] AFU
ALE 8%2 AHAEE BICP.
¥ 3§, Kunio. Doige A%, 9719 =& (6mm-—
15mm)ell tl3] 9mme] A B e BT &
HY =% A& oA UHE Afsd A4
283, S2E2W HdMel 2z A (thresh-
olding level)el] W2 =¥ A&< 9t 2 A3
Hel 71AAE dGdodH 5 FEES 29
A% 8 R 2 Me FEE] wh F,
72 X true positive HE.T} false positive (FP)21
7} o] gstth. B8 false positivert ®rohx &lol el
1 false negative (FN)Ql 2338 z#Z4Azid4d FN
oA BE Ao U AFelre AT T4
wel AN HBEES FoAA . =8
Axlell W& HEES Ao
27 4% &9 FEA 9
gRoHe AEE M ®

nﬁ.

N1

E =EdMe 4 23L& o183 =882 ¢
Y AAsS FP 24E
RN HAEES

B =EL A4 A He T s dF
olghes EA4S o8dz Utk F =ES T
I Qe FAd9sy 2 HdE 9] dAFAel
2 HE AR FI ). 28 AReld g
ol deteies Aol L3he dFAel Hea
B gAR TEAAE F Foe HA gy
2 4%E FAEe g

AR =8 A& A =852 T A
o gt AFTE Lol I HE AY LFU T
A =8 YUtk & =&dAMs @¢d 8o
s Aee 72 44& Erﬂi =59 FFE
g Ete =EL ¥ e #HEH
Tz 9 o 7z EAN {AS @29 o

18 4% 47 23

z f9ds =F H&d )43 d g2 i
L e B9 93 AA L HEN oL E
3 Qe =T Usdx: ¢4 ¥ AHE 74
3 glth

XA FE G4 o= =52 TR AFE5
= BRoa HFo MR 3y AF FR A
5o ARAFE e B9 @ "R 3l
E B2y 3¢ 5 5 Utk #x Adel X4 #F
4L dd dAAE JAEy FIE e AE¥e
23] =EA vehuds dAong olF ©He F
7] dlete) AAE ZF 2R Io] Wagdd 23

Nodule Part Non-nodule Part
(Right) (Left)

% l
Matched Filter [ 2nd Warping ‘

l

LMotched Filter l

[ Difference Image ‘

[ Thresholding & Painting |

’ Circular Test {

l Decision }

2 1 AAHY =53 E B T
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Fig. 2 Processing with the suggested algorithm
(A) Image including nodules (B) Reference image before warping
(C) Reference image after warping (D) Image after matched filtering
(E) Reference Image afier matched filtering  (F) Resulting image after thresholding the difference image
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