2023

CT dlolg 9= AAH 2 A& Bd9 A5 vlud & A+
A, 5 e

e, 71 ey ot

miiiingzz112@gmail.com, *ydher@konyang.ac.kr

A Study on the Performance Comparison of CT Data
Forgery Creation and Detection Model

Choi Min-]Ji, Her Yong-Dox*

Konyang Univ.,

A AAdeR | e A7t S A=

oo 97

*Konyang Univ.

8%

BoplA] | e B oF oHeal At Al

2 Qe =R A% CT ovAg A4ska 448 dolelsh AA Yol AZauls nae Fa 44 ude

DCGAN# Cycle-GANS AH&el &3 dlolH #4
vehlo} F mdlel §5S uasel 4% Y

I. A8

A AAROR | el A7 Bl 1953 Yk ATATE A
£ 914, W), A 7, 2pkEE A4, A5 29 5 Pustat

R A AT
7} 218 Folrh. 53], o m dokllA ko] A AR AHH T ohA
A WdlolEE B4 9 88t vk Fd A SAlE AFATE T
3 A3 AL AL A FERED AN 52 tEE FHlEA
[1]. XA 2 CT(Computed Tomography) 4, #7154 3*HMRL
Magnetic Resonance Imaging) AHAS E48] S48 2710 Foju 2
ol 7] WU 58 =Y 4 AvH2] ®3h B HAgs XAH 2
G | Hd 7les A5 F Ak slojth § g Ho R o

& Aol BAR AR HE gnpEr), o]~ WyEetety &
27} ety 3 7k AdS P S T3 CT HAF A3

g 248 F deAd tig o FATH3]. GAN(Generative Adversarial
Network)o2he #2121 71€& 53 CT 2740 oA 22 A3k
k9] CT olm]A] Yo GAN 7]&S &84 oo o 2448 F
At Foftk. o] HH CT o|wA|e] 22} 72 o7 #A1E LA
Ak dE B9, /]Ez—iii og2le] o7& Hal W] ol 8T+
ol @ : 02 Zghito} F Ao o]

3AY EXW*E“% oh-8-8k 4= Qlth= Aotk whehA B =e | g

FES AN 24 s Hudth

o 28
(HE&HolH

Aol et dloJElE 2k W CT dlo]8® CANCER IMAGING
ARCHIVE H]o]E] & AH&-3tATh. Open Dataset© 2 CT dlo]e] 5t 3
212 DICOM(Digital Imaging and Communications in Medicine) 2.2
T o 9t o] HloJHE o|n]A] A7]E (128 128) Alo]=22 R Wil
stglom A4 7F CT wlelHe 608471, 7+ ¥W CT dlolHE 6271715
ALEs Tk HolE 9 M &S 822 o] Bd g} o]nX

e 3%11401

42 hath 4% 292 ResNetsh ONNE AHs) $48 Ao ow

1 FUsn ol B4 A2 BAS WAT & Uk

9% AR AEte

@)l A A2

B A= A AAE HolBl 2 Grayscales o83 3|z whE4)

o HAR in] Ale s|2~2E3 38} 5 CLAHE(Contrast Limited
Adaptive Histogram Equalization) 32| 2] AFE3193t) o] ¥k
g ojwA|e] 5/ Wigke} wol2E 4_‘_@{ T
CLAHE ##

k. 298 19 (A= 4

& oJmAo)aL (B)= A3 Aot

a9 1. CLAHE A2 o]u#] vw

BEETALA

At A ol A Alg-ek WS DCGANY Cycle-GANo|t}. 4
& Kol A ARE-g WS ResNet# CNNolt}, g4 AA ] B0
e vlolHAE ol&stglon Az Rdo HolHE SFAlZth
DCGAN-2 Generator®} Discriminator 720 CNN& 484171 Aoz
Generator noiseE 48 wol 74 o|n|x]& AJA3}aL Discriminators
P2 on| A& A8 74 oW A = AdelE o] EFE st

[4]. Cycle-GANY %+ 19 29} 2t} Cycle-GANS z+zF = 719

Generator®} Discriminator7} A3 A3} B 7HS vl aste] abo]
= A3 S A Pd) 29 3 d—”ﬁr olr| )¢} ¢ AAdE ofm]X]

=7 Ao]

otk F olmAE vams Aol 2
7]

ResNet2 VGG-199] +%E 7]4Fo 2 Convolution Layer} Residual

o777



2023

blocks F7} Aolth. B LayerE 7442 ResNet?] A%o] EolA|
= AE el AT PCo) AR 28] ResNeto] A0l & 1he.4]
oFoktl. CNN2 Concatenate LayerE F718to] AMESFAUH5]. Concat
block g 3¥ F7}8}2 Flatten¥} Fully ConnectedE 713 Real¥} Forgery
g et

= I

-

Discriminator(Lesion)J

L

X(Normal)

T
1

Generator G,_,,

Discriminator(Normal) « Y(Lesion)

Generate to Normal data
Generate to Lesion data

a9 2. Cycle-GAN %

a7 3 9 oAk flz ofn]A|

9% CT o|mAE H7ksl7] 93 RMSESF SSIM, FIDE AL-8-31¢1 o
DCGANZ} Cycle-GAN®] 37} A& % 13 Zo] eIt} A5
DCGANET} Cycle-GAN©] o 4818 B

¥ 1. 9% CT ov|x 7} A%
RMSE SSIM FID
Normal | Lesion | Normal | Lesion | Normal | Lesion
DC
63.35 61.47 0.21 0.23 9812 | 107.28
GAN

Cycle-

52.73 50.01 0.25 0.26 90.02 | 102.64
GAN
HE 2dg H718l7] ¢80 Precision®} Recall, F1-ScoreE AH2-5151.2

=

™ ResNet®.t} CNNo| ] &2 X523 Bt o] H7l A EES Fa) no
Aes Ao X5 FUd § gl9lom B Ao AE nd A%
[e]

o] Holurh AL 2 & gl

r°F
ofr

X2 7A%F Bd AT 9k A%
Precision Recall F1-Score
Train Test Train Test Train Test
ResNet | 097 0.96 0.96 097 0.98 097
CNN 0.99 1.00 1.00 0.99 1.00 1.00
m Z22
2 =rdAe | Y 7les €838t 912 CT oA & A 9=

oA & F3l BT A= TAE WA fete] HE RS 4
351tk DCGAN#} Cycle-GANS AH&-ate] CT ofm]4] HlolHE st
3 ResNet# CNN& ARE3lo] 9lx ojv#] AE RdS ARE3slo] 247}
ulwatdth 2 23 Cycle-GAN CNN& AHESIGS o HIZE 2
Precision 0.99, Recall 0.99, F1-Score 1.000]™ 8+ %2 Precision 0.99,
Recall 1.00, F1-Score 1.002.2 7} =& A5& BYTh 9= CT o7

2 F4 Gt A g A = OJ5'—er 9z 7}4 X}O]
B EXQAte Bz B
T/E o] Etol= 7 —}3
A Hoju &Epolt JFE
7} A Aol ko

Atk A& &

_9_
=32 0o
AskaL a4 = 9ls Aotk

ACKNOWLEDGMENT

# ATHe 800 FTATARY ALOE AAL ol
RERLERIA L
H3E, 1345356198).

e 397
S AFA(LINC 3.0)9] A+ A FJUTHNTIS 24

A1 2

[1] Guk G. W, “Application cases by Al technology and industry”,
Information and Communication Planning and Evaluation Institute,
Vol. 15, No. 27, 2019.

[2] Kidwell, Chelsea S., et al. "Comparison of MRI and CT for
detection of acute intracerebral hemorrhage.”, 18231830, 2004.

[3] Moon G. Y, “If you hack into a medical scanner, you can make
cancer that didn't exist”, 2019.
(https://www.boannews.com/media/view.asp?idx=78493)

[4] Fang, Wei, et al. "A method for improving CNN-based image
recognition using DCGAN.” Computers, Materials and Continua,
167-178, 2018.

[5] H-J. Song, and K-W. Song. A study on the reproduction of fundus
mmage using U-Net model, KOREA knowledge information
technology society, Vol. 17, No. 3, pp. 435-443, 2022.

0778


https://www.boannews.com/media/view.asp?idx=78493



