1. ME YR 24 FAlsoez #Jo]l Tte
e A S HEsteE AlalA el #axd ek oAl Fes dolFm, Aozt Hd 200%

ZlHo =z, ANZAMESY H3 iAoz FHHAdS of wuk dAY 80%s #9 T & Ao

AEsA HAgEojof & Hart om olE $3 ATt SHARE TRA|FA S ARESE o] o

A F 7HA HHoE MAGAES #ZYGsHA dEH ol =] o] 7] HAAF] M WHFo] F

gt M e Abs RS B3 A s gHs ), bR ojm o] ¢olr} A&

= ol AH THAEAAS vFol #EYste WA <l Agom Qlete] by FHE WWEs

71%& <rA 944 (Standard fundus photography) < o] vla A oy, 19 12 Y AE9

ol Q). sld WAL T3EgHFe dFer <l 71 IAFFEH I 237 FAF (S

sto] QA GAS G F FAoA 2 AIZE B How A2 olm Aotk

S HY JETE FES T, 29 4xQ Aok

7t w3k 5% AER e dAe] 15% HEw 29

sttt @ o] Stk shAIRE A FH o2 #HY

st7]o] A4 IR IAGESE 5T F doH,

AstA 2 7hsste] SRk BelE B W

shAl Lol 4 k. tE & JMRE o E dzt

MkE 237 kA4 (Ultrawide  field  fundus

2021 2afel EAlsteyEii3| =% H283 H[1Z (2021, 5)

e-mail ! *insgl1993@skku.edu, **bumjh@skku.edu, ***choo@skku.edu

A Study on Automatic Alignment System based
on Object Detection and Homography Estimation

Sanggyu In*, Junghyun Beom#**, Hyunseung Choo*x*
*Dept. of Artificial Intelligence, Sungkyunkwan University
#xDept. of Software Platform, Sungkyunkwan University
#xxDept. of Computer Science and Engineering, Sungkyunkwan University

[e] ok
s =
WOAaRE 2o SARNYH B9 VS AAGYI 237 A PGS Paired Dataset O =

FF W Awe AHE w4
2 2408 o] gue B
B @ el Gye =AY
WAz 3 (Warping)el - k.

RS [¢] ] fEA [¢]
Aa glov), Gael As] R YRS Bgo] whm, Furws A
o 3}
. o

=~

= W okE AF FF, 29 5o A7
[e)
s

Scaling Stageoll A 71& kA /33t 232k A GGl 2IHA7E dASA 2olur] wjZol, &k
WA FeE 2 YElESs Abded Zebd davt 9len, ol& A4 {79l Object Detections 28
gk ooty Warping Stageoll A U3 91Ao] 22 Gubiay Jurh xsojof strw A x4

9 Az HAHo] FHoln, o]F kX FA} U EAES wAs = AdS s f8 A,
A W3 2 So] o]Fo]A W, o] Homography Estimations E3}lo] o|nx] W3 matrix® +
v o ® APt AFxAgE AAGY HolHE FFd GANS ol &3 dAFT YIS
3 S HolEHE o] &8 ool FAAZA 25002 dHlolHE o AdS yPFolxut FH
FTHoz 39k ol aAGA HolHE FRE da dth

o o

)
p

(2" D 71& dAGEIt 234 ¢

- 401 -

ol
L
&

o, s

rr

o o

(Artifacts) 9]

N

-

N

-

i

A
[*]

-
—

oY oo

fr
oox

e



2021 2afel EAlsteg x| =

22| H|282 ®|135 (2021, 5)

715 kA G ShH A B9 5 A sl A Fold
T Adoe FHe] dow =7 A GG B
7pAd ZgHor Y AJofzte]  orAGAS
dojdd 4= Stk FHe] 9k 9 FHE FFE7I
S8, pASA #FYG st 237 A Gd TS
gods ¥ AAbA - Ao A7 W (Generative
Adversarial  Network, GAN)[1]S, 15 A

Pix2Pix[2]& Fxsto] SubwA F-9i7F 2 ntg e
71E kA YEs AAsE AT BAEAED S
HE Hx=E . don, WFo IFdoly
AdE st As =4 AAI(Auto  Alignment
System, ASS)
A FY BAAEDES TFehed oA T
A

B

=9 7 dAGEIN 2874 A GES Paired
o
=

Dataset 22 3l "H#QdS $34& Fart 9
CEES R

ouA =7 R HFEA o
agz etasl HwW Ee AnE 9e 4 9ok
oel@ olf2 Weld e oldel shvlolHE
Aol zAaer @ Wert gew, F@e
HolBlg A5ow Aelshy] ls) nekd AFst @
wEe FA9 49 Y AF 23 (Auto

2~

Alignment for Fundus Photography)z} & 4 9t}
ol =i AASe T WAl @A ‘Warping
Stage’ol #3&te] 2HE FuA o

2. 3H 4+

GANsE 7]Hto g2 3 <QkA gy AR
Heds Jysr] H8 vEdAGTY =37
okx 4 AFo] Paired Datasete] & Q314 R =

, T
HlszstA Agst7] sl AAS JIES =3
AASE A F SAR, F olu X9 Z7e} A E
H] 22814 93 = Scaling Stagedt EAHNES
Hlulste]  wAEAS st
v}l Scaling Stageol A&  Object Detection
71MS o]&3dtara Faster R-CNN[3] 2
YOLOv34]l& &-g-3F ) 3k, Warping
Stagedl &= F 949 Feature Matchings 53|
Homography MatrixE& At&3sl1 o]& 7|s+o=
AgHgdS HAPstaxt sty ojuwf  Homography
Matrix& T3+ 37X &, SIFTY
SURF¢} 2  Traditional 3 Ho] glom,
Supervised[7]/Unsupervised[8] H#lW€ S 7|wto g
3} Homography Matrix Estimation W% o] At}

Warping

. -
pAe &

3. Object Detection 7]5<S &8 3 Scaling Stage
AASE A F AR o]FoA Atk 1T A
WA FA 2l ‘Scaling Stage’o| 4] = Object Detection

NNes E8std AARFTFE HEFSn, HEE
Bounding Box?¢ HARE o]&3s F  Ji&
Zepilar A7)k AAE diEHer AFYshs
S st vk 2 5 SR E AFH
7l = Aso] wrof, HluF EAHo] FrE A=
AAFFE WA HESE A, s A G
#FeH0.S)e0A  $-oHO.D)A 2l Y Gk
Tags Rt AARFFE 7ITo= FHkR97t
s &S il

(718 2) A7 HEE9E $F Scaling Stage¥}H

a9 2% YOLOV3E o] &3}

Az g o]E VTR 9G4S ZHulE Scaling
A& Yegaz ok Awo] 7|E kAR,
stebo]l  237F QbAGAolH, HFol G dE,
=0l Scaleddl olv|Aoltt. A fF HExt ofug}
AR Artifact® A FFF Object®
ol stel  HESE A7 douh,  Objectness

Object7}  FS1Q1A

(¥ 3) Feature Matching 2 ¥ 3} (Akaze)

- 402 -



I-nl:

ar

2021 2alel £7sta

i3l

=% H|28F H[15 (2021, 5)

2 &3 Warping Stage
‘Warping Stage’®ll "1%

4, Homography Matrix<
AASS] F WA A

Rk LA 7, 33 59 fA7E sdEt=

A3ete HAHol JIyH=dH oE Homography
Matrix & o] 83} o 3 A& B A} 3o},
Traditionaldt  Feature  Matching WWHo=zZE

x4 o= SIFT, SURF7F glem, 71 9% ORB,
Akaze WH Sol Aok 1¥ 39 A
Feature Matching®] ZA¥3tdA oA
Akaze 719& o]&3le] A& Ayshdolr
bA G 237 ALY mAHE Bolds
Ads A3t o5 2ol yEdH, o AAgs

AF&3}a, Matrix

4% Traditional

% dum,

=
7)E

Warping 2H4 o]

(79 4) Homography MatrixZ o] 83 A334
g do] TNEJMIADY, 5 DAl =37
kx93 4} Paired Data® Scaling I}A71A =zl
OO%O]UJ], Warping Stage® AA 39 %347
FA R d = B 7] 5 QA B2l S|
Homography 4 & E3] g3 % 3dFo] A=
ANRE 7k ddelA e A Sl
5. 28 2 #3 4%

Scaling Stage°l FHT3IAE oA Ao H]&ho,
3, ABFF, SRR 9AY mAxg 3
4= Warping Stagec’ﬂfﬂ L S R i L
Traditional Feature Matching W o 2= oF# %47
ol A1 Feature’} A= Matching® A &= A=
o] 40% ol =A%t} ol Hu B AAFES
thAko 2 Homography Matrixs 2F&3H7] 9lsiA =
Deep Homography Estimation, & Y#d 7|HS
g3 doAdo] Ak 7|E AP EH} 237 <
Agde e domaine < GAolw e

Homography Matrix ground Truth7} £A35t# &
7] e geldS &8sk A ¥ Unsupervised
Learning7| & #-&3oF st™, Tid A3 7t
sAS 7IH 7kssho

ACKNOWLEDGEMENT

20219 AR (g7 EAHEAR

el A
2 AHZA718% 7Y (No.2019-0-00421, 1+
WA A (Y F B R)), B EHREAR
RENI GG A A 55 A %A
ICT A+ 4 8) A <
(IITP-2021-2015-0-00742), #387]|& A REAN L 2
AR EAN7EG 7o F2HAA A YA X LAY
(2019-0-01579) 9] A Qo uol Zay oF

pu

g
o,

o]

d

Auazs
[1] 1. Goodfellow, ]. Pouget-Abadie, M. Mirza, B.
Xu, D. Warde-Farley, S. Ozair, and Y. Bengio,

"Generative adversarial nets.” Advances in neural

information processing systems, pp. 2672-2680,
2014.

[2] P. Isola, J. Y. Zhu, T. Zhou and A. A. Efros,
“Image-to-image translation with conditional

adversarial networks”, Proceedings of the IEEE

conference vision and pattern
recognition, pp. 1125-1134, 2017.
[3]1 Ren, S., He, K. Girshick, R, and Sun, J.

JSFaster r-cnn: Towards real-time object detection

on computer

with region proposal networks”, In Advances in
neural information processing systems, pp. 91-99,
2015.

(4] J., & TFarhadi,
incremental improvement”.
arXiv:1804.02767, 2018.

[6] Ng, P. C., & Henikoff, S. “SIFT: Predicting
amino acid changes that affect protein function.”
Nucleic acids research, 31(13), pp. 3812-3814, 2003.
[6] Bay, H., Tuytelaars, T., & Van Gool, L, “Surf:
Speeded up
conference on computer vision, pp. 404-417, 2006.
[7] DeTone, D., Malisiewicz, T.
A. “Deep image homography estimation.”
preprint arXiv:1606.03798, 2016.

[8] Nguyen, T., Chen, S. W., Shivakumar, S. S,
Taylor, C. J., and Kumar, V. “Unsupervised deep
A fast
estimation model.” IEEE Robotics and Automation
Letters, 3(3), 2346-2353, 2018

A, “Yolov3: An

arXiv

Redmon,

preprint

robust features.” In European

and Rabinovich,

arXiv

homography: and robust homography

- 403 -





