5\—7]?_*

ckm0230@hotmail.com, cro0l5b@naver.com, *kiwonsong@konyang.ac.kr
A study on in-body artificial
hip joint reader using CNN and DNN
Kyung Min Chae, Min Ji Choi, Ki Won Song*,
*Department of Medical Information Technology Engineering, Konyang University
8o
A2 A A9 W Qe AIRARIA KA el Ao ojulx] = AJARIY] Jjio] ] o] oAl Sl FAlojtt. WA o & A 2
4

G
ORIl A[ZE R Hof Z]8ket uAMAA A4S F3 WY A I o9 o] 50 FHojuh A52Z ol Convolutional Neural Network
7]8to] Y E 9] 3.9} Deep Neural Network 7]8Ho] Y EQ] 37} 013 2bd Theof 885 njo] A=< v wsty] 93] 22ale xisistaict.

I.AME HgoR RS FMdstel v AREEe] AU A APACA
@S 4 Sl X-Ray OJ0JA|E o]-gslo] AAITOR SALe] AJElet A=
A 2300 Wagt H8.2 Algolz 4 QIcks)

Hip Arthroplasty (12 HA|ge)2 detdoz xHAAQl 1ol L .

ZEQoll} 18 B4, 2 502 19 Implantlg wagz  E A79 SEC A29YS CNWN 25 DNN2D) Hgsl] 3

FHRRe 2200t EX 9 2x} 719l £9 alepy] o) Aaelapd 4 oe lEdhs JOE. ofS #{ste] R-CNN[6]2t DNN[7)] Q1 e

‘_; - OO0 75; oo o = ! =T HEE!_E“QDEO—IE]»
$2 ZElo], DY MRS 24 F ofte @A 59 Adje, wiee= WSS

oF 5% 25 A=) 7IZlo] A|pA Q20| BA U #4402 3o}
o 19 Q1320 A 44, 24 LU RS S 5] Hek[1]

s

=
r
ru

2AF 1P ARgES, AEARC} f20] T QleEe] E4do= Qs
A0 AU At eftels ARES WHEA] ARgSHOF sk 2AVEC] Tk 9 1 Study Cohort
mizo]] 12bE MRgkzo]] 94 X-Ray(AAX, X-Ray Diffraction, XRD) o[d]
A E1 Axolo] [ RS HFoR P vsity AZEE ol B de ShAeRIS 0] Hlol0gERlY e MEQlE AR
SdE Ojg] FHloto] & Fsficl= Zlo] detAoltt. ofgigt 22 & Fof A @FNE|A ATt SFAPYEI} u]AESE 9y v
W2 Aol At Hut A|Alof] =2 oELr} Hoject gioF A o] ARRIE $AFEQ] X-Ray ©|0]X|Ql Bencox ID Stem_X-ray images fu
o]o] AAF AHEL} Frof ThsofRl Qo] SRl AYEol®l= ap, Bencox M Stem_X-ray images fu ap ©|0Jx] 5273 ORIZIR] 2
AU MEAR] ooz Qlsh $3F AlEQ] BExjg IR S HIELC  Kaggle Dataset Aseptic Loose Hip Implant X-Ray Database A1
2 of5s] dE TAZE WAsto] nabd Mxjgteo] 9lo], o 2AFdo]  implant o]0]X] 2007 o]- 85} 2+ Corentec_implant@} Etc_implant
wAgsih. ojeF 2 FAlE AroA o2 A HE7eE Xl oFst 2 Aololal IAEZ XISHSIRTHE]. BE Ao WA Hlo]ElY] B4
o] FH[ol= AlEo] Wolk|AY FH[SHA] Rohs Dol WASsH Hct. o Fo] Alsto] OpenCV z2lojHei2}E Fst tojy 57+ Adut o]g7o]
oF pzo] 8L QIS0 Qlgdo] FHEX] A= 4L FHgh Al gl o]njx]QF W =l o]u]x]E HUlEs Ao Hojee] #
20| SEE ABEo] Ue 4 FAY A FF R & HEE S YiEE AAS X6t} AuA0 2 Training datasetolls 282} 60
Zefiohs Afgro] BAgsHE[2][3] S AHgote] BES sKAJIZ OO, Test datasetol= 282} 2008 ARS
5o} HIAE 1S XI8H, Validation dataset £t 742t 20%19] Hlo|E|&
olgjst ZAIE Z017] Holl FPYLLIAte} Qe THUARS2 AFrlo]  ARgsto] BES HIsE] $fsl Hloly Al sttt
558 Ho[HE HEo R QFAIsS a0 ofd A side Hst &
Ohs OfHstga, thEAQl Woto] Google Playstoreo] BJZLE|LL Q)=

2.2 Image Segmentation
‘Devise Health” A19] ‘Implant Identifier’ o]Z2|#o]Ao]c}. g g

SIAIRE Aoz tlold AFwo] M =APgol lon, AFAls
k50l AFEEE X-Ray OJ0jRISE AL iR Eol, A AIAS] te
AW AEAR] ZE AIES sheoPldle ddA0R of5go] lof
Z MZALNA RpAF AlEwte] FRERS JiEste] 2 ol ufase
Aol

mal

2 He e GdAfefRorllA Al ARo) Z]uket nAMIA R3EhE
£5t W¥ AT 9 o] oS0 Holt 45 Bol= Convolutional
Neural Network(CNN) t%&[4]e} Deep Neural Network(DNN)1xS

33 1. R-CNNzt DNNoj| 9oz AREE g4 oAl



NEE RUe Woh| YEE QB mwdol AYH xS

X-Ray Oulx|= olF DR me o 2

712 sttt mela X-Ray olojx|e] b

A 99 o 7| A, ojolx] wile £5
< AR}

22 jm > 1o

==O
|-|:l mlo

2.3 Modeling

UEY 3 zda)e AR o R-CNNojjA= Convolution block A&t
11, Conveg & ¥ A3l o, Batch Nomals &8 BHAleh YX|ohe
WS AREoIITE 3 Max poolingS ©]-8510] OverfittingS BA]o}
%tk DNN ZElolME et > Z/HASAHE 28 > 5 44 >
A% -> & -> B7F B3 #RI0, One-Hot EncodingZ 551 %ﬂi’é

01]/\1 R S5 A2 A QE 2o 242 AReICh

g

R-CNN 1

DNN

Comparison modeling

12 2. Overall workflow

0|3 Model accuracy A}t Q1 A2kt AW 2 ZAu} 7FS v]|wsitt,

m A&

olg] CNNz} DNNo] Jaj=
0.9417, 0.98332 LE}Wict.

=2 H9% A Model accuracy’} zHzt

Model accuracy

0 P @ o 00
epocns

33 3. CNN9 Model Accuracy

Model accuracy

A
val 1' o Py AV TN N

Wil 'ﬁ\
Ai*w\lr '1'J Vubm

E3 EY B3 100 15 150 17s 200
cpochs

13 4. DNN9 Model Accuracy

CNN2HZ2 ndl [ oss7ro] Validationyt Training o] dt<5o] %13Y
ol w2t Wobx]al, B Accuracy?t®] Training3to] =otil= Zla
golstadct. sHA|gE @@ Accuracy?t@ Validationo] 1.000& %K] 6}

19l B 2AES 221 ol o2 A2 HolEY &

Aty A=, DNN2E2 CNN 2= o274 Lossit,
Accuracy % 4 Jjort HAROoZ A= 74; glolsk ~ olc}
E3F0.839 &gt KJ%PE— BT 9k e E9s
A2t Loss3t9] Validationo] 8} ’8%*501] Eﬂrﬂ} =R
2 5 gled], 02 BAsHE Alglo] 55 Was wol

T MR
71E0l| CNN 7[gte] YEIIE g giollA oot did
52 259 2 4 ol 702 deid oA, oy Zuizeh vyl o
o

o

512} DNNofe] 0 0] o 2 Lp & 28 2ol 2 Q90T

HIS Sl AA3H0 R Do) PEES Auiela At QUIKT, B 97
o AT BriFe DNN 73] 93 gt o] aF n
3 AG 85 MBS £E5PI) Aoitn Bl 5% gl

E1 Z7+ 9 Fine tunning LW S 714 9% 1WE T 47‘49}% od
£ 2 —T—"@OHOF St Thfet AlBt] w575 AlsgeloF & Zo|ct.

ACKNOWLEDGMENT

A

=00 90ouE AH(AHY
Agdel vole gRebls A
g A (No. PO017805).

_2

[1] Evans JT, Evans JP, Walker RW, Blom AW, Whitehouse MR,
Sayers A (February 2019).
last? A systematic review and meta-analysis of case series and

"How long does a hip replacement

national registry reports with more than 15 years of follow-up'".
Lancet. 393 (10172): 647-654. doi:10.1016/S0140-6736(18)31665-9

[2] Won YY, Cui WQ, Kim KK, Son SH. Comparison of Digital
Templating with Manual Templating for Total hip Replacement
] Korean Orthop Assoc. (2005) Dec;40(7):929-934,
https://doi.org/10.4055/jkoa.2005.40.7.929

[3] (Accessed on: 4th April 2021). Revision Surgery for Hip
replacements [Online]. Available:
http://www.cardiffhipandknee.com/hip/hip-revisions

[4] Ravl, Daniele, et al. "Deep learning for health informatics." IEEE
journal of biomedical and health informatics 21.1 (2016): 4-21.

[5] Shen, Dinggang, Guorong Wu, and Heung-II Suk. "Deep
learning in medical image analysis." Annual review of biomedical
engineering 19 (2017): 221-248

[6] Girshick, Ross, et al. "Rich feature hierarchies for accurate object
detection and semantic segmentation." Proceedings of the IEEE
conference on computer vision and pattern recognition.(2014).

[7] Szegedy, Christian, Alexander Toshev, and Dumitru Erhan.
"Deep neural networks for object detection." Advances in neural
information processing systems 26 (2013).

[8] Tawsifur Rahman, Muhammad Chowdhury, Amith Khandakar,
Yazan Qiblawey, "Aseptic Loose Hip Implant X-Ray Database”,
(2022) Tawsifur Rahman, Dr. Muhammad Chowdhury, Amith
Khandakar, &amp; Yazan Qiblawey. (2022). <i>Aseptic Loose
Hip Implant X-Ray Database</i> [Data set]. Kaggle.
https://doi.org/10.34740/KAGGLE/DSV /3078704



