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2. MIZH HiX|=H 5 BATMS &8 Hex

7 v =]

AlEl A= 5 AARAE B8 FHA st et
A=W 5 HAEAE B8t S22 HE
A 2z, A9 BRS AFS] g J1eH Pk
AR gABALE AEAs 7o s A5 FE5tal, FEH
AoRE AASt Feoke YL B FUA BYl ABIE
atgict

Phase 1: Data Input
[ M8 24=M ] [ AHEE }

22 __

P AFoA: AlgEd] 528
AN 9% A A D hA7A
ANG. WA= ZRE A2

AR 4ug Az
RS Poro] AT S

= T

- Ph;se 27/&:! bas&{xtracmon -

Multi-Agent System

(SAM + VLLM + GNN + LLM)
Phase 3 Coordl te Analysns

Relative Coordinate

[ ) |

Scale & Orientation
Analysis

e U . e S U p—

Phase 4: Matching & Transformation / -

Feature Matching e "
(SuperPoint + SuperGlue) (Affine/Homography)

 Phase 5 Output

S —

Geometric
Transformation

<28 2-2> FoIK| £|Xst XSt HH| FFEES

NSE HEE B8 PIRE 21414 8 ot

=2
=



Lt HHXI=® 7180 JOHEE XA 24
D) WA=E 2 B T4

A5 "R =HolA AT X BFAALY] e dutdor = WRHo] izt
AAZ £AE . WX =W FE HH A2 A o33 2ol 7 &= Stk

AR, A 71 719 FHE AAelth. dAY £ EAYHCY 7Eds 930, 02
2 43513 2R Ay Aslz HES EAUH ANHOR fre] GHR mA
7 A0 AR ET, XS5 55 U YE2 BE e d4Hr

=4, 2% F4 75 B2 AAelt. AR %xg NEAES A2 FH EE 3297
S Aoz HAsty AR 7+ FHO 92X
A oA 2 AREE T

AR, 1= FHE AAC|tt. AA oA AEE= & I EE Vel R HHE ®HY
gk QEH(A, B, C.)T 24K, 2, 3.)9) 2o 2E RAES Agshd, 7 A
JIEgREo QAo g HHFC
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2
=]
gl
ol
K
)
ol
1>
rlo
EUBNY
me
A,
it
1o

A EEe] 2 BH o] ¥A glo] AAEES AUF skl AEshr] A S
B2 HelH o]F HlolE = ofu|A] = T2 90,022 St HAE HEAES 7HAA -

2) %3 9 39 AR 4

A=Y FHFREE AdA A= HErE WHEs| fsiHe S3(Scale)dt

(Orientation) FX.9] A3t sfj4]o] WA olc},

i N S X
AN T
N i}.‘ N N T
ii TN G /§> = M
T e mal ot 8

2] 2-3> A= HRIEA/ZHEA| OA|

4 JHE T Aol AR A" 719 HE&E Yerdth vixZdHoAs dyE o
2 1:100, 1:200, 1:500, 1:1000 59 =32o] AMEHL}:. &3 HHE THO AETH(Title

H2g MSE HEE 83t 2|2 2FAA . 23



Block)elut ®#eo A= qlem, Al REZ &5 AFso2 QAAsHAL HErH|olEf o)A

F2L 7 Atk FHo] YAEHA 2 Frole = W A B AA 44k
O

Wl AR: Ewge] BE W Uehic. ASEdls SYHOE WENorth
Arrow)t Elo] glom, ol §o mwe] Szt Tokdt 4 k. YA Pk B
o= = Aol H202 FPYSIAL, A Hmete] v Tl Al o] 32 Balehs

KRy SEeke
= o

L
=
e

Al RS B9 239 A2ouA fAAANY W ool mE NS AE3)

A, WA HE 22 GAoltt HHI} ojolHES §3) 23T ZaT fojHoly 7 =
o] WA RApx, py)S 2S5} o HEE ojn|x] HE A YPow st Ha
Hu7E e

©,0), .

> X

o
(230, 290) (400, 290)

<37 2-4> Tl EE == Tl

S, =9 HEA W3 gl aw AES EWO R FHEAZ WG o] 3o
A olulA] SWEDPS ZH RS Bestel WA AdE YA AYEH it Wel
H)= ek, ¥e BAL oot ek . (25.4 / DPI) x &2u]g
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FAA(LRE o2 A% 2A)S

St AR EZ FHsieitt olE 53 Az
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Ch XML 7180 HoixtE Het 3 ge

- X O

D AAE FHAA 2L dojg £4

AXE= EXQ A, FH|, FAE 553 54 AHEZEA, dHFE AAE 7§z
A8 AAE Aottt G AFESFoA AMgste SRAA = v Z o

MAZAA(GRS80)= 20039 o]F =77&d S0 d&He FRAAZ, A+ 3§
4= GRS80 EFLAIZ Aottt ZENFHA AlFohk=s AFAZE= o] AASAA
o] HHE ARSI} EYHOoZE= TM(Transverse Mercator) 59 ARESHH, S5
d, 5948, ARYA, YA 47 TS F-83t

AL HolE = YRFE o & SHP(Shapefile), GML, JSON 52 #E fojg FA|C& A
TEY 7 IR = E9E IR 2R, 4 JEHE2 = AW, A, HY, ARAF PE 5o &

i)

N,

HIX| = Ho| A =53 thXZA AT AH ] X AAME FFst7] |8 SuperPoint 7]
ko] 7|EQIE HAE LYES FEolt}t. SuperPointy A7 A LE8k5(self-supervised
learning) ZYAYZE &5 g5 EFH A& ¥ 71 Hdescriptor) & HEEA], ot

¥t A1 Hskel 21 WSl A% EAS ERItHDeTone 5, 2018).

(a) Interest Point Pre-Training (b} Interest Point Self-Labeling (c) Joint Training
Supeerr{t [l Interest

Labeled Interest : Unlabeled Image Pseudo-Ground 1
Point Loss

Paint images ! Truthinterest & [ Salll d 4
. Base Detector : ints ' .
: i
i ' '
J of* Hol shic | = : ==
:

Interest
Point Loss

<72l 2-7> Self-supervised Training Overview

SuperPoint HE2] 4] opF|dx= TAA A&7 714 2718 ST &4 @4
= A7 (Fully-Convolutional Neural Network) 2.2 -5 th. Homographic Adaptation
olgl= thy AAIY, the ST 7S TYste] IAFE HEY wHEA(repeatability)
= FIA712L @ HlolE oA A o|u|A 29| ZH|?l 482 Tttt
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Homographic Adaptation

sample Random  Warp Apply GetPoint ~ Unwarp
Unlabeledlmage Homography  Images Detector Response  Heatmaps

A \/ H B A
Base Detector \ H: g ?
j_

ﬁ@ﬂﬂj

Interest Point
Superset

A

Aggregate

<72l 2-8> Homographic Adaptation

7129] SIFT(Scale-Invariant Feature Transform) ¥ilg]&3} H]wslo] SuperPoint:
AAZE A7t 7hsetH, e AEEY SR 24 AYgToA 49t e Bt
(Lowe, 2004). £3] ASZEH} o] 7|515H4 EAJo] H&3t o|m|A|of|A ZHHT wadS &

B0 AEY 5 It

3) SuperGlue 7|9t QAHARA-ANAAHAA wjA

SuperPointE B9 A&H 7|ZJE 719 i3S 7] Y3l SuperGlue ¥18&S 4&
5ttt SuperGlue= I X A3 (Graph Neural Network)Z & wj%] #o]oj& Z3lst
=4 W Zd2A, F on|x] 9] g4 £ Al s tiS AL shEdkL WY &
7Fs e S A 22 AXSKSarlin 5, 2020).

SuperPoint + SuperGlue Matching Pipeline

SuperPoint

Keypoint
Detection

SuperGlue

Attentional GNN

+
sinkhorn Algorithm

SuperPoint

Keypoint
Detection

T2l 2-9> SuperPoint + SuperGlue Of% mo|Zz|ol

SuperGlued] #4 FAHQAE odlAdd I8 A% (Attentional Graph Neural
Network)®} 2 wj® #o]oj(Optimal Matching Layer)olth. ojdlAdd 1d= A4S

H2E MISE HEE 8%t IPIRE 2FAA . 27



AmIIE HiE, AT, JAIYHE YO Wob A; ojdli(self-attention)T A
ofelH(cross-attention) IHZ HE3o] W Hug PADY HH vhY Folole

Sinkhorn ¥112|ES &df R 7IA] 123t B2 S (partial assignment) ZAE 123}

1, 7 g o] AR EE Ak

Attentional Graph Neural Network Optimal Matching Layer
{el:-?_.?lgr Attentional Aggregation matching Sinkhorn Algorithm
s 5 dessnptars r{.- pa rtial

d A _|vsual descriptor an Cross f."1 st ‘n:\r—m_\ w:m?_,. i

b L - normaiization

A |position :
Py Keypoint jog! S: PR o * Ll

B | Encoder ™ , 1 3 \
pv;r" HJ norm Ll
di v f,‘ [CIr 3 : -

L/f dustbin /11 % b '[ =5

score

<2l 2-10> SuperGlue 2%

SuperPoint+SuperGlue ¥o|ZR10] HIAE Ay, WAGALT A= FAML gE
o o ERt 27420 7 Y Adeldt As=E vl HAECNA 150712 B miAel 45
SFtt. ol 7|&2] SIFT+RANSAC 4| oiv] miy Aetee}t Jzi4gdo] A e 23
ot

/D BIE AEHA PEEUT

<22l 2-11> SuperPoint+SuperGlue 22 HAE 3StH
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SuperGIueE— %611 SEE g5y S 7IReR WA o] YRS A4 o] AuREE

Geometric Transformation in Image Processing 96

i

|
- '
¢ -
rh———— T =
\ ! 1 I
‘ | | RN !
\ 1 : ______ ] :
L 1 1 | }
! 1 ' -
L=

Rotation Translation Uniform  Non-Uniform Reflection Shearing
Scaling Scaling

<2l 2-12> J|sfst™ Bigt
oty W3 Affine Transformation)2 °lE, 3%, &%, A (shear)S Egol= AF W
hiz|

goz 24 349 thedo] Wasith okl WEe WRMS mEsH WA EEN X4
7ho] 2 o] Al

H2g MIBH HEE 83t 2|2 2FAA . 29



No change Translate Scale about origin

100 10X WO0 o
010 01Y OHO
00 1 00 1 00 1
ymo ; Y A
1 (;) 1o

0ol jng XY

0 1 x 0 1 x

Rotate about origin -~ Shear in x direction ~ Shear in y direction

cosO -sinB 0 1 tang O i 00
sin@ cosB 0 0 1 0 tany 1 0
0 0 1 0O 0 1 0 0 1
N Y A
0.1) _~
i )‘
(1,tany)

Reflect about origin ~ Reflect about x-axis ~ Reflect about y-axis

100 100 10 0
D=l 0 0-10 010
00 1 00 1 00 1
2 2 Y4
0,1
14 14 — LA
0] | wo |
) 1 x o1 x (1,00 0 1 x
110, -1) 0, -1)4

<agl 2-13> 2D Affine Transformation matrix
S 229 (Homography) ¥g-2 £ #HIS Z3ol= vAE Hgoz, i

4
S0l Easitt =i A7 IgolA AT A o] U= Fel A8, ¥

2 3x3 FE|Z THH
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——— Affine Transform ——— — Perspective Transform —

Original
Rotation Trapazoids
\. J

! !
X a; wx Pu P Pni

r ]
Yy |=|a a a wy |=| P p P

Z - 2 2x3 matrix 3x3 matrix 2 2 2

1 (6 DOF) (8DOF) \ W )21 2

2l 2-14> Affine ¥t} Perspective gt H|W
H3t mhetulE 7ol = RANSAC(Random Sample Consensus) ¥al2]|&2 &850 o]
A (outlier)d] FFS 2433t} SuperGlue?] A AFE H4E &8slo] AL} &
<= Aol 715218 Folshs 71 HartsiS 48T ok Utk

o o
(193, 154) (199, 31) ‘

(196, 36)

Least Sauare / PCA Outlier RANSAC
<72l 2-15> RANSAC €12|E M2 Outlier %|As}

=
ﬁl‘
H
=
)
d
o
=
2
o
o
[‘ “
o
f
==
N
i)
ik
o,
&

["_L.
L
)

= 9% A ZAA=
FE0he “E*Eloﬂo]%i_% —TLif"}O% AleBol 552 =1 3 siA=Ee B DWGHES
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PDF T2 Qlafsti Qleiste] x| Abo] A% ogtadst A AAME 2215t
Jeid MAzel FUEE £5) AT oRdu qAAANe 22 Ade the 19T 2
o

XIS @IS [ - e EXTTS EXTITR [ o]
® : | 8
‘ ,//f\: . 0 T s
r\;/( (‘ | -
== = -
] w et
1 ; [~
& &
=5 ‘ -
DA HYF HARE 189-11 DYA HEF YAF 1997
T e PO e T e e - T oo
DA HEY¥F HAS 203 DA HYF XZF 142-17 YA HEF RFF 11427
<3 2-16> Q2 /X[ ZFAM At
o A= AlEC] 554 HHE DWG fURRE FE5o| i Ao HRE & +
= 148 94 *Jﬂ%ﬂc&ﬂ] AE TAE Aol = json TFY TR o], o] HE ¢
1

A jsondtd'® HERN)S HIXE WRo] HER HdEHE fAE HEES Hcks A
oJtt.

A= YT json HAZ A= R HiAE HEo HR= HES HSSH] fsiA
SuperGlue 2@g o83t A= A json TA(@L)T HE|JOIHEANN &8 A=
QTAEHD) t WiA™E H oo miAAS0l Ui W gejuE FHole
RANSAC(Random Sample Consensus) Y1 2|&S #-85t0] 3|4zt o5 ALK

A= A json A9 FHEHSE Ut st BR|o v AE0] Sl A HUE

Z2] 4 U W stel WIS Sttt

I { b 1

YA HYTR ZHE 160-15, HET TYA HYT SHE 160-15, HE2 AYA HYT EUE 160-15 HE3

kl

2! 2-17> HHX|= LHE ACHEIES| HE 2 X Hi2HSuperGlue)



A2 92l json BA] WIX = W ATHRIEA W ATHs the 1T 2t

'''' = . E ¢
i N P - [
3 G
\ = i -1
R \ ot
\ 1=A =
""" =9 - 5 |
' ° e e
LYA HYT ZHE 160-15 LYAl HYT YAE 199-7
ECTR ETTR Lo~} = TS €T - . —
b 1
Li
e e e
DA HYT HALS 203 DA HAT XFE 142-17 YA HET XFF 11427

<37 2-18> HHX|= LHE ATHEEA HE 22 ziF Het ZAnt

2) HAZA-AHE RS S e FHAA A

WX 2] AdiREz JEd A8 JEA stz sh
SuperGlue ZE-& o]&sto] HiXZo|A FE2H thRFA(AA)LE AL (EH) 719 w3
HAe 2 oo v Eo] it HE metulg F3ol= RANSAC(Random Sample

fijo
i)
u)
™
B
ox
o
ﬁ
e
ol
Mo

Consensus) ¥AL2|EE 2-83t0] 74T o7& Aitstd Ae oA HEE 4
R oA HES A

oA HYR ZUHE 160-15 IYA HEYF HALS 183-11 YA HYF GAE 199-7

DRfAl HYT HALS 203 DA HYF X EE 14217 DAl HET XNFT 1142-7

<33 2-19> Zri=tE HeS feh 22 o|FAH2| QiLt

SuperGlue H@E o} §3t YAZAMY] AE WHL 528 JAZAM] 2o}
Ao mofo] RARIGE SAATIE He4E o B 59 YL HohRn F 9

H2g MSH HEE 83t 2|2 2FAA . 33



dztaz 4" AR HE 23] s gk s e g2 ARE A4

AR, IoU(Intersection over Union)°|tt. A= WHIE iR FZAA Z823 R4
T AAA E929 FF vE&E SH3 E3 dgisiasE JHekE AE 9
AL FAAPE = AE 2929 T v STt

A4, Fe9 SAEES vwst] Y3 sFAEEX AP (Hausdorff Distance)s =743

1
r>~
it
aC
g
A=

o} SFeAEE X A= s F =F9 SAHA Aol ARlE Fok= Aol ofde 3 A
ko] nE Ho] gE Ao HEY dutt 7ol U=AIE FHsiole AEE oE g
Z3teE FAo] A F ATt 7B & - BN B Ao SRRARER A S
2 Agiztaz HekE RAGAA S 0 9 A AFE HAA EEES
Tk A9 Ao gt kAR E R AgE SATT £ AdiFas JHekE AE 9
o Z2YEE Hgoke A9 A dE FAXFE = AE EYEE g5k A9
Ao A3t kA2 X AYE SA5tYt ol F=d HU A RE o i HE ¢
12E9] s ABFoz AFo, HEXLE A5 YA HY AsS] oist J-8 7t
TS IdE S Qi
QlZA o] A2 RE &3 tiXFA Q] ZYA] ¥ &g ¥t A= o2 &
},
<H 2-10> CHX|IZAEH| ™K et Hete Iop Zat
B3 A IOU Hausdorff Distance
1 A= IUYA| HU ELE 760-15 93.3% 1.47m
2 | A= DA HUTE TS 970 91.3% 0.96m
3 A7\ JAA HAT MAS 189-11 97.2% 0.78m
4 G701 YA U HYAs 203 99.1% 0.21m
5 | AT TUA EHUR X=E 142-17 96.3% 0.35m
6 | Z7= YA HYF XES 1017 98.3% 0.21m
7 | A7\ DA HUR K== 1142-7 94.3% 0.38m
8 | @7 DA HAT HAEE 87-2 88.3% 1.34m

34 MZE HEES B3t DP|2g H4



9 47| OUA| HYF MRS 227-3 94.9% 0.41m
10 | d71= 0UA| it 428 194-1 97.3% 2.57m
11 [ E71= 02N Hi+ &s 30-43 95.0% 0.57m
12 | A71= 02A| 52 HHlS 207-7 98.1% 0.156m
13 | d71= OUA| SitsT 25 840-2 91.6% 1.02m
14 | 8712 OYA| YAt HES 125-9 96.8% 0.33m
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4 Y
/ ///
4 A\ 4 \
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hausdorff distance hausdorff distance hausdorff distance hausdorff distance
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— fj\ /"/‘\ \‘///\ /
g y w ] \\ /
\ / '& / !
=3 \ y \\ /
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Abstract

A Study on Methods for Ensuring the Up—to—dateness of the National Base
Map Using Electronic Architectural Administration Information System Data

KRIHS Consortium

This study aims to establish a framework for the timely and consistent update of the
National Base Map by integrating architectural administrative data from the Electronic
Architectural Administration Information System(EAIS) with spatial information.
Currently, National Base Map updates rely heavily on manual processes such as aerial
photography and field surveys, resulting in significant delays and inconsistencies
between administrative records and map data. To address these challenges, this
research proposes a data-driven, automated update system centered on the building

lifecycle.

Technical verification confirms the feasibility of "Fast Maps' through the
implementation of lightweight and composite data models, enabling map modifications
immediately upon the occurrence of architectural changes. Furthermore, the study
introduces a standard mapping framework that links building identifiers across their
entire lifecycle—from permit issuance to completion—to ensure seamless history

management.

On the institutional front, the research emphasizes the necessity of standardizing raw
data. Key recommendations include mandating separate layers for building footprints in
CAD drawings and requiring absolute coordinates in completion documents to ensure
high-precision updates. Additionally, legal amendments are proposed to facilitate
constant APl linkage and 'deemed processing’ of administrative procedures to

significantly accelerate the update cycle.

The implementation of this integrated system is expected to enhance the efficiency and
accuracy of spatial data management, providing a robust foundation for intelligent land
management and the realization of a national "Digital Twin." Future efforts will focus on
expanding this synchronized framework to other infrastructure categories, such as
roads and underground facilities, to ensure a sustainable and integrated spatial

information ecosystem.
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