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wgrowM HEFAQ B W= wiael A YXE FET & Jrt. o, HRS ¢EEL B A= mpA 9
a4 XN ofvgl B dig JRE Zo]l AFTH F Jdor, AEAE AT

£ ol&3ste] FEF B = mae] A x|o] gid AlF e t

ol fsf Zuld f== LIRS dardlE % HRS dardlES ] fste] F e AAA Rl s ®E(130) 0]
2o 5 vk, ga, el AE AX(110)= - T4 HolEE ol&dte] Z47he] sty RE(130)2 i
Hrow FUgoEH %1}94 olujA] HolE (120)e4 A= viaE FE5T F UG

23k oh RE(130)9 FHe flstel Fd diolE Mol Had 4= gl Zzhe] Fd dolE Al v 3Ate]

o]

oln|z] dlolEl¢} G olm =] dlojEe] thF] AEI} SEos MAS W wpme] AT ARE XTI 4 9
. olul, E4 €= ulge] H3 FE ARE AESE0] Loz HAI wE FAENE LuEo] wal A
E7hs 7P WeAol EAE ¢ k. webA, doly A F=x l(llO)t olglgh ARE7HE Atole] WEAdS WA
7] 95l AEIIE Z+7ro] W= wpm g AAN ARSo FHES 7|Fo] HiE A= 3 (Ground Truth) & AF
|8 + drt.

del =, deoly Az X (110)+= LRS &arglFel dighk &8 doly AE &7] 9 FgAte] ojnA] oy
s AErbt AR e A= mha AelA 18m ol AA We] NI HAE FANE FE5te] A Al
ER 45, rZHAR AA 51 NF HAE A5k o AIER vhE ¢ vk RS gagFel tid &
H deoly Ao 4§, dlo] 1 ﬂil FA(110)= AE 999 A4S 0.9m oJHZ AR 29 99S 2.1m
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Bk FAA o WA (310)0A4, dele Az F(110)9] Z2AA(111)E A= nfaS 2Z3 a4} s on]
A= Aoz FH= olulx WX E(image

A delEE Alske] A Ae] meh AEY shel 7 4 A%
batches)& AT + Atk Vel=, dlolg Azl AA(110)% k8 4% &l Ad @A 5L 9Age] #A
o] Z¥ F% AR(Lateral cephalogram)& $% 4 9tk e, olsh & olnlx) dolEE FW TR A
Aol §AHA 3, Ao WA ARE SIste] WRF o] BT A4

v dlelef Q] -, s arsjd=e] o x| dHolEE 1t
gsto] A= va s FE5H 51‘?4_ 74]*& Sl wig- A 4 vk meb, ZRAA (11D diolE A

= 5
d N0 A A2 $RHE RFm, w AEs] A= A FE5] Gakel, A8 ovA dol
HE % WE Y Eol 2

owg Ao whet AEYFomA AW
_/I:
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2
o
UG
mlru
Je -
|
QLI

AAIDE @424 J4 gvtez MEFE X5 AAst= Aol E7hssr] widd, AE"
/"a A2 FAoE 3= Al o|u A HlXE(image batches)E AT 4 rt. B dao) A
2ol AAHE AL olnA] wixEe] AP FElR AN, oo A=A i Ttk %

AT, Aelw, HEAL B A58 0 oA B 94 =) 5 zh0e e A1 onA wAE

ICE) 2 ¥A c}
7 (3200014, ZRANIDE S8 olnA dolEE Ea) 448 Al onA MASL B A= vz k

o disl seE AL s =aC) o gEsel AL oA wAsd 24 4 AP
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Cel@) = [01] o paz wxeeaz Boa + dd. 5, ZzAAQIDE AL s 22e olgalol
1

AL olulA] wpHEe] F4 A GAsh Al GG wDL ol vle] G5d B AS vhAs] J4 AH) Aol

o =

AV S 24T vk, FAFR R ZRAAALIDE AL oA w5 T4 A4 99t dhEE Bl A
= wpe] H4 91 Alele] BelHel ALE FoR HAMS 24T 4 Ark.

oluf, Al gF HE AL ojw]A] wjAEe] T4 A X Al T RHES Fa SEd g A= vpa
B4 92 Apol7h fASthaL FekE A4, 10 gk S, AL oulA MAEe B4 H4 fAxeh AL 5
% REg B stad B AE viae) B4 AR Alelh fAlelA etk wad A9, 0" ik E9E &
oh;]_

AN .

SA(330) 4], TRAA (111 A" SAM ) 71 %38}
g FAAeR ZEAAN(1IDE Al ovx WAE F F
= wpze] FA 9] Abel7} FAbsithal EeE Al ojnx =5 4
A ZA s Uik Ho A A E ST B A= w3 gid B Jdo FAHeR A

H

oA wmebAE, ZEAAIDE AL oA MAE F AL S mae Ba 1 gkl &9

-1 =3
qela, TeAAQIDE 249 By 9o 20400V o Szew me ugE 1z AAOR) T B
e 4 17

%
A B9s AAE Aok dElE, 71 A4S Ground Truth®] 99%7F WF-o A= 40mm= A4E = 3l

[¢]

SA(340) 014, Z2AA (111 = ¥4 99 el & A5 Z7e A4 A8 Tz sk A2 oA u)

A=A Py gaa & e ® wwda A2 oA MASE AL olnA WAE AR BAZHE o)

gl

GAI(350) A, Z2AA (11D AAE A2 olu]#] wAES B dH= vz k o disl stgE A2 sty md
(B’f)oﬂ st AAHE B4 Gl digk onA] dlolHZREH B A= mize] gi&ste HE A A E
F2 4 Adrt. oju, A2 sy REE Al ey Rl gy EAAdS a#ste] E¥ dlelH Aol shgd
2E2A, FE29 B e vl3d gigste HE 24 949 A F498 2T 5 Ark. of7A AF 99
< B W vy FE2E 59 HET A fAE U3 o AXEY FEE S 2AkS Feka, o
= g A(Ellipsoid) 9 % 72 (Axial distance) &2 FHF3F 9495 n|ad 4= v},

dg 2, A2 g Ede B s wo] X FE(Bayesian Inference)™ FAF A4 EHlo]
A

= )
sty o] xet A Al (Bayesian Convolution Neural Network, B-CCN)Y 4= gltv}. 21} Hjo]
1

H 1l

& Boubgo] AAAod B oo FAHE R Fu, BFAAMS uEd ¢ Qs ol BF ALE Jled 4
.

FAFoR TRAA(1IDE A2 g% ZdS Z3 PP A2 ojux] wiXES AZE WA Zho] th3 Fd
(i) 2 B4 (91)S gAe 5= ok, o714 A2 E dx e S8 2 (True, False) 7He] 52 fALES
onjstar, BFAXHLE =F o} (Dropout) &2 of7|E = AAWe] FEH g FAA wkE At o3 gE

o Z2AAIDE ol
@ HEAE e 3%
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N 2
Z]:lo:]

score; = (e'%i — 1)tanh(-———)

5, ZRAA1D = gEd ugk =7} 3k (Monotonic increasing function)
42l v Y FFE AMESle] EEo] HoW HE&5E VX E Bo] wE, Alo]

QAN & L X =TT

derivative)7}

F7F oA=& AatstE EAl(Normalized variance) 945 HE 4 v, 3, T2AA(111)= E4ke] 0
o Zl7+e W YR Z S WolsA HE w2 tanh & YA (Threshold) S & 4 Uv}.
npxjeto 2 T2 AAM(11D)E T4 99 o ZE AL Ztzto] g 479 F3 28 Fd F53 A4

‘ e (5EE) _ B
(SCOT ) Gig kel B wE oAl gehe A% A0 A4 CE) g sl o 39 gl 72
& 4 3l
e 3>

H JHy _ Yi(score;xpp,)
eV )= —5

Yiscore;

ol A7 A (110)= WA= u}ﬂ—E— ZZ3laa} }M
A2l F=(110)E a8 ojuA] HolE (410)& %
o8 (41)2HE dF 40 w2 A 9 1—%

S glvh. 23, dlolg
oK #5E ol

THOoR de Al oA wAE412)S AT 5+ Aot

o%
5 "
g
3

o

ok

o

=

=

AL

jak=)

el
oX‘i

ool

ol Az AX(110) o]uA] wlolg (41 tall LRS ¥ueEs FATF=ZN el = viae] #4 99
S AAY 5 vk, B FAHoR dolE A7l A (110)% Al olnA] wjxE(412)& Ll @ wigd] O
) st ® Al gy Ed(ex. CNN)(413)0] 438kl Al o)n|x] WX E(412)2] 4 A X9 Al g5
< B gFE B2l A= wpae] Al 9% Alelo] fAMS AAET 4 vk, 1Ela, dlolE AHe XA (110)
v AAE §A VIxete] Bl e whae] A Jo] AAE ouA] dlolE (414)E 5T 4 Urt.

ol F dlolE A A (110)& &4 gde] 4w olux] o] (414)°] sl MRS L EFS FATo=H E
A W= mpae) HE QA s FEFT F Jduh. B2 FAHoR HolE Ay A (110)% olnA| dHolH
(41)9] #4] F9E Fgste BE JAE 77 A AE FAo R st A2 oA ) 1#(415% A4
& Qlrk. o] F diolH A A (110)= A2 oW #jAE(415)S E A= wiae] dis] shsE A2 Sy
29 (ex. B-ONN)(416)0ll 1gsto =z 7l d= wiae g HF A4 x7F 59 oA Holg(417)E

S o) 2~
458 5 Yok,

olgel deld Hel 4 (110)7h #Ashe BAe] AS via % sbge el Ae A By 998 44
LIRS QREN B AE vhae] B AT FEeht HRS FAAFS WAGeE FUshs TS wolF
o,

aet, 2w el e FA0)E olvA HelH WD H5E T4 A% FHoR s Al o
A MAE(412)ES ol gate] IRS AAAFS wE FAorA B A= wlad AF 4 4B ATY
wah ohet BaAgel e AU WA AZst] AV L A vhas] AF 44 9A) B v

g shefetiod) e & 4= A
471e] el el deld A2 X (11007 20 Fele] Al ol ol Held mW(EX. 2D

(NN)E &3l 2D H= mlaE F

Zohe e Alwsta gled,

2 (Cone Beam Computed Tomography, CBCT) ArollA Aakd He)d (EX. 3D CNN)
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TE .

olE 3 B e dolE Ay AX(110)E WHE mkd FE2o AHE
(Kernel )2 AF&3}e] 3D Convolution, 3D Pooling 5°] X35 +=

2 e oy My AA(110)+= B H= ni3e] sk A HAE FA

< &3 3D ol Hgs 4= qlvk. dlolE Al FX(110)& ol9 #o] X3e 4 He

|
ol
ﬂ
Ir
> 2
)
dg
(AU}
v
of,
Lt
w
()
il

TR ¥ o
Mo 8

@ &

ot B

i, oftt

71HE &) CBCT AollA 3D "= nfaE 58 4 9.
T 5% 2 el daAde wE dlo]y M FX7F st gy Rdle] gy WS EAR Lot

i
2] eIy A AA(110)= &xke] g HolE s 4t s Bl

= A dlolE7F B sEE F o=
el dgst=AS =& F vk, oldl, dHoly A A (110)= ¥ =g (Deep learning) ¥} 22 St =
A5 o]&sto] ghxte] Bl dHolE ol dig M ERE FAL 7 AU

olsh e dlolel Al FA(110)= He BHE FAsHe sy Bde] gl wob Y PR s} 2
<} i [e]

A 5 qedl, o mde) 4o Shgel Bad £ dolHd e 9Fe we 5 o
ez, dole Ael 41(110)7F B4 HelHS el A, HH B L W C F o= shbe] WHow BFHw
A e, | A uA G col fgals Azte] £9 dolEER AR FA doje AL olgdd s wd
of Shgrslofef k. et Be A, Y dolE Aol TFE AW A WA AW co G T el
HE 7 BFPol WAT F Qov, ol Fd dolE A Agdel Sol £q4 I mae B i)
®ol ulg Aol WAGoRA 25l Aol U WY TR Aol AshH BAb w4E 5 odvh

olelg BAE sldsty) flskel ¥ wmel vole Ael FA(110)E FA dole Al EgE A doleEe)
AE 0SS AANA G5 BAE GFAPORA B dolEEe] BF 45 FIAD Uk

% 5% Fusw, dold Az FX(110)E AGIONA, B3 NS zze] gl B HoHES
A 5 ek, olw), $AEE B delHES AY 2 Hgo] AT 5 gk

A (52009014, Flelel Azl ZH(110)% A 7k ulgo] BAXE B veles v 44w 7w
g diel g vﬂola%% ZEgons sty B9 577 9% £ dolH AL A4d & At ny
LA o volE A FA(110)= B5el AE 2z x3ke B dolHE Z A6 H2 FAT 5o
B Aol ES Radel e wasl AT A K4 BF A2 AN + UG

ofwl, Held M AA(10)E B4 AUE F 743 4L A% B delHES Lakshs dde] 7125 ]
FEA AT AL AAT 5 AT wek S| A A AW ¢ F 9 Col Z3E B welH S ATt A
Arbel, deld A AR (110 AW CF 71Fon 44 AAEe] vhgshs A4 W sg A uA e C 7
del A TASZ el HolHES FEFoRM fEY A% Ae AT S Adn

ol% HolE A FA10)E H4e) AU 2zte] £g® BA tolHE ¥ §a4 AF Aol Eaw 5
dolEES AL A B dolHES FA deolg Moz AT & k. oul, KEAH WF Aol B4
o HQE AolA FAE AF B delHES FEete] A4HAonE, A Holy AL ods A
2 vlgo] BANT 4 Sk,

A (530) ol AT, 18] A8 A (110)= &2 o]

glo B Ao x3ghe

T Ak, follA AFg upe} o] sk RHEe] JFE ke Fad FH dolHo B2 PSS wed, do]
H Ag FX(110)+= &4 doly A 235 57 diolHEY] e 1 vE&S dAAA s RS SEAT
o2 B dolHEe / Ass FIAA 5 .

olF H3te] dlolE A7 FX(110)+= FdA oy A x¥d HF9 sjds 2z d&st= Bl dolHE
o] EAl(variation)S eddte] dlo]e] 3 (Data Augmentation), QWA ZH (Oversampling), ACiBEH
(Undersampling) 2 SMOTE(synthetic minority oversampling technique) & % 3= =3 4 Jr}h. 1
% dolH &4 AAR EA 7Hsg diolEHE AAdste] AA doly I3 Y Hlo] e IANES A ¥e
lo] ZA4dd 4 9ok, add doly S F3 AdE &Y dolEHe AA de] 2! qk

rﬂ
z
L o

solAar, AAl Helget @ Fd doly Aom ARREY] wiitel] 3
Q5 Hi= Hholojx(bias) 7t A o v

ek HolE A2 FA(110)= ¢ dHolE Aol 2 el dHolEgolA #2EE 5 3l S4ks Adstar,
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A E A elA dloly &S #3aE vk, =, doly A7 AX(110)+ 5 o] AFEIH ouA
ol Al ®Eo] AeE JH9Y WHE AEE s, Add WHE AR vzt doly #4E FIPF F
ATt

de =, dole Ay FX(110)+= BE Ao AZzad onA7} LE£HE B 7] wie HEZH &9
(vertical flip)& FdA &S F Avh. webs, BE X AZ2a9 o|vx] 9] $X|o] gt 9 HES
RAo At Hs 7] WLl dolH &/ e A WERt a#ste] Holy s P ¢ It
ole} e oy FAS B dlolH AT AX(110)E T4 dojy Ald x3dd E4o AEE 7 vss d
AN 7 vk, dE =, g2 diolgrt oju A HeolHl A5, HelE Ay X (110)&= F# doly Al X
e oluA] dHlolHES] olF R IHE T o|vA HlolHESY FE F7MAIIAL, F7FE olw|A] HolE &
s|l~E1% 53 (histogram equalization)s FHAFOEZN FAS FHAZA 4 Avk. &g, doly A A
(110)+= S7F olv A dlo]g &l o|u]#| HolHE &4 ooz s, #8H 95 77 g o
n =z sl g 2 BAAT= 48 dl2Ea® F3H(adaptive histogram equalization)< ©]&

t
Fro.mx S ol (contrast) 2 MR HPEE A o)A HelHES H5d gtk

=, g @] AEeay oviAde He H¥E Q=% gule REE 2] 9] dely g A
L0)E 2539 538 2 48 J2239 558 Fa ol g AYE 2 ZEdAER s oy
g Y45t o2 FHAA 5 Atk o Ad dold BF FAE A ¥ Ak WFL A 1 A
W (random) 3 dlol8] #9& AAF Aol ohet, BE dol el 2e sehiEE Agstel MEw WY
of UolihAl & % k. % 6a WA % e HolE HFE FAW AZA % bai AR oA, ¥ 6b
JaEaY 538 Fal A4HE olMAE e, E 6et A% sAEad 538 Fo) A4R oA
Ehit,

G (54000l A, ElolE] A A (110)% B5e] HRS 1 vlgo] AxE Fd volEy A U] B volHE
S olgste] sl mEle shpd vk aEa, WA(S50)A, HolE A X (110)E BA(520)1 4 A
] z

%78 B owge] duNde] me dole el FA7t FYsE S WA o §F BA FF RR YU
EAIS EHolth

% 72 % 50 AAE delE A FA(110)7F FWsE S mdl S EE ol stel Sw Ael 1y
NRINE Bl ALY FAL BReE PHE AT, wrk FAYoR oy AY FN10)E FW AR
9723 olmAe] WA= viAE BHSA 2u, % 59 S WES B3 Shew sk Rag olgdel A5
FAo BA LR PEL AT 5 A

WA dlolE] wlo] ~(data base)E EFY IS o
agla, "ol wWelxs SH MYy ouXAE 7t
g 4 9ok, mpx(Hte g | glolE welae dd W
o] QI A ARE EF3 5 Q).
oldf, dlojg Az A (110)& dlo]ly weolxd X3d RE =
QA FomAE AN BHIAS FA Fol7] Ydte] my AA
t}. (5710)

gar, dloly A X (110)&

1 T p .
of HY Zw AT oA By AY F o= shte] AHoE RHY ¢ w (s720)

9 ARYY oA (ray) B EFE 5
of thste] AEAel ol AEE W= vk JuE ¥
Agel 1w olulAe] takel AW An St e B4

W oAEE e oju S s Fas An
4 2

Nzl wet the AE

1_
—1:_

O ~ENEL A~

< YT = 9l

Aol XE wAAA A wgge 4 EFHe A R
Point A-Nasion-Point B(ANB)®} Wits H7le= A =24 dAAE Ao+
ANBE= Aoty sfele] #AE walar, A-Nasion-B He == =

"o
i
i)

g

Wits Bbe AFW € BAH) Y24 vyl A% 24 BAE BRI 9

= A Wgelt). ol9f &
Wits H7F= Ho A2X QAdE YA H o] M (cusp interdigitation) FHE F3 =

_13_



SSS0l 10-2458324

(e}

]

3

Ak, Wits
oAl ANB Z743 thEt),
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plane) Aloi

s
I

"
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il

o, Jarabak®] H]&3 Bj ¢rke

2313

[0104]

)

] 4 vk, Z1elar Bjork

=

5

Zro = Axls

T
ZF=(Articular angle)(S-Ba-Go)

A¥ d=F o] (Nasion-Menton) &

=

=

9] (Sella-Gonion)

A=

H,

Z} %= (gonial

o2}

=1
=

24

2 A E Z%(Saddle angle)(N-S-Ba),

TR

Lt S

]

]

0.5 ANB + 0.5 Wits

L

.
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o

i eloly 2 Al

o}el el

|

¢ 9l
=
=

1

s
<l

Fol& (mandible) 2] BFT] (body) £}
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o
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Al

[0105]

-~
R

+(SD)

Z

]

1=

=
AT

i)
=

7 (Mean)

3

3

3har,

SD
2.838
3.930
6.457
4.826

Female

Mean
3.421
-3.495
398.902
62.864

SD
3.167
4.707
6.627
5.196

o 7]

A

Male

Mean
2.166
-4.310
396.433
65.243

4tk e

L
o

J2] FX1(110)

&

Method
ANB
Wits appraisal
Bjdrk's sum
Jarabak's ratio

TAASR dolg

[0106]
[0107]

T
ul

A 2]

Total
5890
4759
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bl dlolH

el
hypodivergent

940

650

548

0.2 SD oJul¢]

L
L

T2 =ZAVertical)

hyperdivergent
835
598
491

skl ARE-EUH

=24 01

[e)

A 2]

Normal
4115
3511
3120

X2

12} dlole]

2

Total
5890
4823
4321

b dlo B 7k ARS-E 9L,

0.3 SD o] ¢

Class
I11
785
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511

ofe) o]

L
o

o

.

779
504
412

A4 FA (Sagittal)
Class I1

rd II1
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3738
3398

I
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Model
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=

=

el
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o, wlole A X (1100 Beel HQE F /g A A% H9 ARG ovAEL TYSHE AW
of zatel 4R AF AL 44T 5 Atk dF o, ® 29 BY 614 £4 349 A8 F Ao 4y
of Vg e 5o FA ABYY oWAES T 9 ] A (110)%E e B of

[e)
3 o
2ot 2w A ouASe) A4 Hgd bga AFT
=

2 59 AR oMAES FAA FEFO

oF deole Az AA (110 B9 AHeE zzel £3e S0 ABIY AL F FE4 4F Ao
e =9 AR oHAES A uiA S AR oWAES FA volE Mow A4 4 3
: o 5%

oh.(S730-2) oW, fEA AT Aol Bl AL AN
stef AgEYon, T deolg AL o138 Y Bwd &

dolel A FA(110% £ dolg Aol =dd ZW AR1Y AL AY BFY BAS AA5)
kel ARl 7k M &S ANAD F AT (S740) ANA AFA wish Po] A% wele] Yo Sl Bad

@ dolEe] Be J@e wid, doly Az 4A(110): £4 dolE Ao EeE Sw Amel1a oA
S AR 7 W ES AAAA GG RAL SEAPeEA W ARG ouAEY BF 452 AL
F auh.

G wA 4 ok, olsh e ojux Fge OW W ©E§ X-ray

= 54 mazel o8] FAskd & Atk ZW AR 1Y o]viA]
o Fol glom SE%e Brm wi TEE R oldd Fx= AEHL olvA Iy

[e]
. =
7le® 1 =das doly FEo tigh &iko]l S74E = vk

& 37

H 2

Wl dol A FA (0% olvA 34 98 AFHA §iEa

532 AMEE = olth. S sl2EaW FaE o)X |
AT el AEAQ sl2EaW Fslehs Aol7h vk, meEkA, AE saEaW Si ovxe) 7
ol A - il (contrast) B 7Pt AHEE FPA7E W AFR 5 At

%, delg A AX(110)E 59 dds 247 s g 2 olss B3 S AT onxE5e
2 Z7MN713, 2718 &2E AZY o onxEd dAE2# =3 (histogram equalization)S T ZH

FA% YA 5 Ak

olE] A A (110)= ¥ Ed &A7F A=l o sfHE 7 Alg&o] X" A dojE A dl9

AZe 13 onAES o] 83ty Sk A shGalar, (S730-1)olA AAE F8EA HT AS o83

2ds AT F Jrh.(§750) Euk Aoz dolE A FX(110)E AW s AdF3AT

(eXplainable AI, XAI)e] 7]¥ ol aubel CAM(Class Activation Map) 71WS AF&&Fe] 323 (Overfitting)
kel

FF 2 A4S 59 (Feature) F% FF 5 FAFoA S wale A(Qualit)E B7HE 5 Ak,

ok

N

5 9% B dye] dAA o w2 doly AT FA 7} AFstE R FRE EAIS =Ho|t),

% 92 Hmshd, dolg A7 #AX(110)7} AFsteE 2RS4 % DenseNet o}7|Elxe] HE] =g ONN o}7]d)

AE AHgdlon B HolEHZE X- #o|l ¥ 9] AT B HREE A4E HJHRE F AHE-3FSATE.
o =

o7
DenseNet2 HolElE& a&4o= Agstn, B HJA4E FolH, BHE FAE ¢3str] Hd R dolH
ME a3Ael mdolt}, T3l DenseNet2 ImageNet H|o|E A EC] tis] Al THE 7F5XES A Y32z A
+ 5SS AR 4= AUl ImageNet H|oJE] A|EE B @A AlFshs FH AlZe|a® oluix|el= AA th
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[0125]

[0126]

[0127]

[0128]

[0129]

[0130]

[0132]

[0133]

SSS0l 10-2458324

EARE W 2de] ofd AlFelA FEd o9l 5 SHEX. 2AZ, 4 5)2 Ak 54l o] AT
54 FF ZRAEE 79 54 Ao wEbA, doly Ag AR (110)= o] d ImageNet HolE AEE
ol AP EdE A ol ewA B dolH e EF des A UG

2 owge] dlele A A (1107 Agshs 2de X- A 9 4¥ gug gades A% 2 PAdn 4%
& A7) A8 2EY dolel 2 Shols wehl el (Hyperparaneter) 2 HHstel = ek, sholw shetul
= Uyl

LR |

A B md Aduto] & £ Qxwk X wlio A= image resizing size, batch size, learning rate,
custom layer9 7 =X 714, dropout rate T3 #o] AR AAF ] FHo] 7HEdtal, el JTFS v
A= I EHE ond = Q).

<+ 2o HolE AP AA(110)7F Algshs B F2= k8 #E 7 91_0_&1 71 Belle] Fahe AR
Aol Holojz FAEW, o] A& Ao HoloE F3 X-raydlA F&F H =

AR A4dE 5 9o,

WA Conv layer< convolutional layer®, ¥4+

d FH AHE HEgsle] IAE FE5= 752 73 4 Ar}b. Max pool layer< max pooling layer®, ©]
nze] 715 Folvd AHEE 4 Atk oW, Max®] v+ 574 X (patch)(ex. 3 by 3)olA 7H§ & A
S W71 v A E HEle 3s e ¢ Q.

Dense block < 2709] conv layer9} 3}4+2] concatenate layer 7} @1Z2%® eyl B4 7] 249 4= ).
Concatenate layert F7F& #ol& 7/IHCo= dense blocke W A& —%017& AB7} 2 conv-conv-concg
AvA 37 FEEHE d 2 Atolatelel AlESiA E ARIF FUbEE 7x2E UEE ¢ Utk 5 dense
blocke HZ A& 7+ oA FEHE A7 ASHA FHA= s 7P 9lolA densely connected
convolutional dense blocko]&}al F-Et},

Transition layer+ conve®} 2by2 max pooling® = 4= < 9il, Fully-connected layer Alolof

= =
A4 (connection)o] Y2 u]d 4 Qo D dimensioneE output vectord V]S vEld ¢ U,
Drop out< Sh5wAll A AA AZoA dropout rateWtFel AZAL wiH AFA EE AL g g Ut
input layerelA 1W2 MZ=ad ou]x7} fg¥ 1, 2¥ 22 AE AE7 4dE 5 9
layer= 44 AE ¥F& AT + Urt.
npxjuto g2 EHo) s diagnosis layert fully connected layero]m™, ¥ o H]O]H ﬂﬁl 1}—]
0)7} 3% classification wAl°]7] wiitoll dimension & 30| 7} class9 &S
activation function®2 soft max’} AFH&E % Slt}.

[*]

17dell A AnE AAdES t=do] 74848, AZEd] 84, H/EE studo] 84 B AXEY
FARLAY] 2o FEE F vt dE 5o, AA S0 dHE A, ¥ L FH8EE, A8 =
, Z2AMA, ZEEY, ALU(arithmetic logic unit), YXE A& ZZAA(digital signal processor), P}
I =757, FPGA(field programmable gate array), PLU(programmable logic unit), V}O|IARZZAA | E=
e (instruction)S Aalsli Sws 4= 9= th2 ojust g o} o], HE AFEH F ES By ARHS
&3t Fdd & Atk A" e 9 AA0S) 2 A7 &9 AA el FHEE 2ZEY] &
o]

-
—_L
.

o

AoldE FhF ¢ Avk. Eg, A FXe= LZES o A Fgstd, dHeolHE , A, 24, A
g 2 AT s k. os9 HYE Ak, AP A= st AHEEE Aor AWE F9E AR
G TlEwokoll A B AAS UM A, AP X7 54 0] A2 84 (processing element) H/HEE
25 F89 A 845 EFT £ USS & 7 AT dE 5o, AP A= HF Y ZEAAN EEs )
o] T2 A 9 el AESHE XS 5 k. mgk, WY Z2 A X (parallel processor)$t &, ThE

2] A (processing configuration)® 7}&3}c}.

AT EYo]E= AFEH ZZ W (computer program), FZE(code), BH (instruction), TE o5 F &} o]4t9]

29 TR # dovl, Aske WE SARES Au FNE PYMAG SURoR Et APHow
(collectively) Ael 3T WHF & b, 2zZEde] R/ dolel, A Fxo ostol 454

A
A gAol B we dolHE A Askel, ol F39 A, T4 L2 (component), EHH FA, 1
A (virtual equipnent), FFE AF WAl EE 3, Ex A5HE AB SHsigmal vave)d JFHOE,
E AAHoR FASH(enbody)E ¢ AT, AZEdols EAZZ AFW WFY A2Y ol BslolA,
BUE WHoE AYEAL 299 £E vk 2ZEd0] % doldt AFH BE b5 /1% A A3
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[0134]

[0135]

[0136]

[0137]

[0138]

Ao oo = yad, E239 tjAad

2o B7)= vfA (optical media), EFEA tl2A(f]
media), 2 F(ROM), HRA), A H=E

=~
steglol Ax7F 2gEn. Z2ad ¥d

e Qe elE B2 A AFHel sl

o]z Fo] Al Ee] HE g =R o HEF e
ol 7122 Yt Ved 4 2 MYS {8 & U
A2 FPHAY, D/re AEd AxE P2 FX, 3
A% £ 2@EHAY, g8 FHLA B 7452 93l
ATt
adEz, g FdE, e AAdgE 2 EHTEY) 75
1=
Feol Hd
100 : dloJg AHg Alx~H
110 @ dlolg Azl X
111 @ Z2AA
120 : gx}e] ojm|z] Ho]H
130 @ &5 24
140 : tj2Z4 o)
=9
R=220
100
120
110

HIO[E Xzl X

111

T2 MAM

130
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EH2
No Anatomical
Landmarks
1 Sella turcica
2 nasion
3 orbitate
4 porion
5 subspinate
6 supramentale
7 pogonion
8 menton
9 gnathion
10 gonion
11 | lower incisal incision
12 upper lip
13 lower lip
14 subnasale
15 | soft tissue pogonion
16 | posterior nasal spine
17 | anterior nasal spine
18 | anterior nasal spine
19 articulate
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k1
N
N

NE

S710

Data base
(X-ray, Annotated
land-mark, and
gender)

Preprocessing

S720

Diagnosis (labelling) using
landmark and gender

S730

Randomized Data split

S730-2 S730-1
/Randomized Data split/ Validation set

Augmentation

S750

Model training and
validation

-

1
g
%)

Occlusal plane
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Weighting layer

1
Input 2 (Patient data)
Patient ID
Gender

I Z opuas ‘jood xew 7 x g l

| AUOD T x T

| I——

9]eua}eduo0)

AUOD € X €

AUCD T x T

—PI 2]eualeduo)

| AUOD € x €

| AUOD T x T

A

-bl 9jeualedouo)

| AUOD € X €

| AUOD T x T

[}

_24_

5

10-2458324



	문서
	서지사항
	요 약
	대 표 도
	청구범위
	발명의 설명
	기 술 분 야
	배 경 기 술
	발명의 내용
	해결하려는 과제
	과제의 해결 수단
	발명의 효과

	도면의 간단한 설명
	발명을 실시하기 위한 구체적인 내용
	부호의 설명

	도면
	도면1
	도면2
	도면3
	도면4
	도면5
	도면6
	도면7
	도면8
	도면9




문서
서지사항 1
요 약 1
대 표 도 1
청구범위 3
발명의 설명 5
 기 술 분 야 5
 배 경 기 술 5
 발명의 내용 6
  해결하려는 과제 6
  과제의 해결 수단 6
  발명의 효과 7
 도면의 간단한 설명 7
 발명을 실시하기 위한 구체적인 내용 8
 부호의 설명 17
도면 17
 도면1 17
 도면2 18
 도면3 19
 도면4 20
 도면5 21
 도면6 22
 도면7 23
 도면8 23
 도면9 24
