7|EATETA 202413

Cint2 pojHS 280 ZSHT a4 X| 2l A2 1 Es) ok ol

Improving the Large Language Model Based Building Code Interpretation
Support System(Archilaw)

ZAT Cho, Sangkyu
HE= Kim, Yonggook
2EF Bang, Hongsoon

(aur




712 AR TA 2024-13
e dolnde BT ASYY S AY ALT Do Yot 47

Improving the Large Language Model Based Building Code Interpretation Support
System(Archilaw)

ZW5E A2015-41% (52U °08. 02. 18)

Q4 20244 12¥ 299, ¥Y: 202449 129 319
Fh NZEEAAA 7HE5 143, 8%

st 044-417-9600

WA 044-417-9608

http://www.auri.re.kr
7}&: 25,0009, ISBN: 979-11-5659-482-6

o ATR TN 8-S A2 FNATA)
AR @FERA A3 oIt AsNo} the 4 v,



' g 245 Aga7AL
laza e A7
Te A7
lonaza
R EEL g A1z
' azyo9e FLs FA7
A9d a7
297 A7
olf% FEA AT A7
A2 FFASH AR S 4 A7
' arxeae XYz FFEA AIF A

QA A3
Ho oA 1A






Summary

A A&

A2 AZEYS AR, O, B B 5 *}fﬂ 2 9771 s XA A

7}57}7@54&%—*11& £5] 4% SBA A3 9 S7H A sk § A% e
23 oh 2] PO B4 0 2 2ok sh F a3t A} H3 ek,

01-‘4 Lo sk A% 1l U B RS Sk B o] 8 sae) geat

840] SRS onlgich, Tk AZML W go] wehsta shalo] 7tz g,
AEAE ojel e £

£ AT o] 3t Bl AW S AUk AAdo] oA RS 3
She 2 BA0 R St} 53] T QoW B8 s A AlLge] ¥ S
Qo] A 05 7]o] & 5 i) AL, Wl Seiehual el s We) e
Yol o] £ R S, AT e AL wleo R 3 oA o Jeste
AR TE310], 7o) Al P FE L B 218 7M1 ol A Bae St

]ﬂ?&‘;} 7= /\]/\Eﬂ_,] Ao /\]-élx} XL,]Oﬂ EH AAEER IR
WAFEASH= T O 2 Sa8sioit) e A At AEES AAE E HE Y Y
283t 20 o|FojR|=A]0f| 2A] FFS W= A= UEHT. SHARE 7]E Ala"S



Aolo] A3ak Hx WP P52 FobAu ANE AR E Vo AU Fue

17 1 b e A i} ] AT 2 A el 410 RS Kol
HORS AASHCE AU, BT A 1 So] ARoH Mg Aot RS uoglel,
2 A HolEl M B8 He Bl A ZRAAS 318 BT A5 5
21288 A F) dlslel, Alge] AT ER AL ol o R A Heke

ystent

A37% Archilaw V2 A28 &

o] JoIAT Archilaw V2 Awﬂq A 78 7S AFFITE. Archilaw V2 71
A0 s S sk, A S ) TR EEES o] Slol R i
9ol 7]uk A Aglo]c}. 9 W AL dlojwdst gy wule] Jujo], e
A 0] 72 7R, W ) S R AV IR A, I3 e W AR st
7159 F712 o]0l et
30, clol 2ok 9 ) elel offolick /I AR A8t oo
292 HA A0 WAt B HET UG FEL 7R Fom, Jed 5 A
LA 710/ ik 2] gl 2% olel T 4 9 AT 0|2 19
¥ Aol MR RS AT S Y 7S vl E5 Qg mae 7|z mr)
#}9lo] ZolSHAIE ofu] Hisieio] (ol o] 18} e} Ago] §ajo] HalstEIie
S, ¥ A34e] 727 ABET Archilaw V20141 H BEH1 HE Hlo]e)
Hlo1DBMS)E Eslo] e 714 S0t eeg ik 24 e vl mesfso],
AR RN AFE WREOI} R4 UG MRS /WO T FE 22S
02 AT SIS, o B 129 Bolel T IS 424
AeHy Qe S AT 5 Uk
A, A8 2 G Y T2 ARE AT Archilaw V21 T8 AHgA o]
SSH WTRS PSR Aol ol AL Hokg T Aol Lhehd e s s

fml

F

oo e
HEsHe B0 gl A 1S Fetstect. E5, 71 A dloleele] dukie



&

Tefsio] WAt 4r
ol o) Z]efsta gl
YA, ¥ 85 24 7)50] 27151910 Archilaw V2= Z220) M3 /ARG ARk 2
B 4= Gl 7152 9 241 ol YNkt HS A3 ol eo] A5 ARk

FRoNA Al2gle] A= e e AShE ol 83 HTE .

il

Hop Ao =22 5 A Fo=m, AoeHe

i
o

ol gt /HAES B3l Archilaw V2i= 7€ A AR ETE 52 9ot AR e g 21 HEY
SR eE = Rk A5 R #2jet wed Aol fisf o A&l AvE e
As S 4= o], Rled et Y s Aol ] ae/de A FIAIE A= 7|diEnt

o] Zofxli= 7HA1E Archilaw V2 AIARIS] /52 H7Folal, ARSAL Q14] RARS B3l AIARIC
AT E RS BRI 28 Wk AATle] PeEt 71E AAT e A A
of 2.2 34105 o]Zof5on], A48} Q4] FAM TRl WY MRl o o gt
RERERL b

Archilaw V2 AIZBI0] A5+ 71 ATl w]slol Hg b
582 BSI9IT 57 2T Archilaw V24 718 Al AT ¥ &
AgEgo] Aabdoz gkl Acw Uehdrh 53], Voi AEo] Ak e Uel A2
Aslo] G AL AT ) ALt 78 LiieiEe] A Ro] 7] A Agnr)
w2 gEk W o] /5o, oS B9 P ASA 4TS AT 4 UL AR
7\ehglck

A48 9141 ZARE Archilaw V29] 418497} ) 1 @.40] ot g5-4ln} e AE71sel
o2 59517 ] 918 ST, AR e A, ko] S Archilaw V27t
A% Sh Q70 TS ol B 71084 92 Ao FPH o Wisk B3
SRS L A St 71E0] A ALl MY RS 417 22 5 9l 7150l
ABASZRE 52 552 AUk SHASS 29 £9 A 7l 3 ke Azt
R, AR 2, Tl Xje)] Al gek AE stk B3 Archilaw V27H
¥ sl90] Qee ol Vel A12] Sl T80 B Fojek ool gtk

oy

MF A Archilaw V20] AHA0] that B RS £ WaAE HotEIl
Te0] BEI TS AT QlEfHlo] A7} Alkalo] 1 AL S| 4Tk Hsh,



o] Ale gt adol ceAE 24219 17HE Ulsic. T, U SERHEL AIAT0)
sio] 574 4ol ute} §AS THIES 37} j4lo] Wasieha stk A8At
ZAFE Archilaw V2] ALEAT 4 7HsAo] et ekt o2 Sgishe o)
23 A2 AFSHAT. F7H2 Archilaw V29 928} /5 4S B 9180 714
Sagict. 24 A, Q4 S0 H8 Aol el ho] St A

o, A9l /b4 44 Al A2EI) AFBSIE s A0 ekt

ofN o
)

=
oy
H1
It
js

i
oo
mlo
oo
1)
o

A5 2E

B QI T QlolREle 7o R A% S A1 2R Archilaw V21S AL
12 50 A% ohH0] e HEIS ol Wk BATSI), G 2k Archilaw
V2 71 A2l o] A 7 get g S 7Rt slel, 3Rl uE
AE710] ¥ S 9 wlel A 9ol Ao Yol 4 oS ek

Archilaw V22 4 7101 S eiEt 1 e B
YT PPN 8T 7R 8L RS YA ES AL Q14
Tl0] B 7150 Archilaw V20] 9] Ma S A0 R /0N, QI T8
Seiol w1l H=lo] Al el 7lofa 4 S-S AR

Q7] A0 ThOTH RS A1 7} ) R AR 4 ek 3, ¥ )
AARE Qeo| 0k 4o W A1 34 712 B9} AlLT] Al JEe b0 R
SAHA7}SIck S, Archilaw V25 UR0] ISR Tol AL 7ot w4 e
o) A48t 872 WISt AL QlEfo] g BTt w0 g Bart qick

[¢)

ZH0f

ASKSH, 2 ACZH, A5, LASH, HBHMK T, HEC|O[EH|0]2




j]_ ilﬂ CONTENTS

A XE

1. 479 W 9 =

1) A< #i7g

2) 979 =4

3) A9

2 AT 13 9 & A7 A

DEA 7.

2) BA An

1) ABAEH AT B 5% AE
2) AEASH Ao st AZu AHAL AAde] LAk

A3% Archilaw V2 A28 L&
1. AA" A A AR

1) Archilaw V13} V2 H|2

2) giytE Adojd 9 g 2o ¥y

2. WE] 74 JE g gl T2AA A

D ¥E A4 AH
2) AM 9 o A 2L A

3. A28 ARS

A4 A28 s B7HE AeA A4 24t

1. A29 4% 97t
A

[¢]
1) A9t Al2"19)(Archilaw V2) AEE 7T TEAA

(VAR N

13
14
14
14
17
17

21
21
22
23
23
24
28

33
33



2. A% 34 A9 AL A8 4 244

2) At 2% AR B} 2

1) &AAS

2 A%4F 4 L A8 4% B ¥ L Ay

4) oF|2(Archilaw) A A8 A8 A0 sl 71AYI7E BA]

5) &% -+ A3 g

A 2E

Vi

1. 939 A=
2. A9 A 9 & AL A

Zag

SUMMARY

B2 1 A2 o4 ALY AE20) thek AR QAR

R

o]

34
37
37
39
44
51
55

57
58

61

63

67



Ei]_iq] LIST OF TABLES

[E 1-1] 97t A=E A7 A

A= 7\:'_
[ 1-2) AYAT D BAT| 234

[ 2-11 99 A% B71E 918 Foleal A= o
(2 2-2) B2 A4 43 oj39t 3980 T BAEA Arkn=171)

[ 3-1] Archilaw V1T V2 A| 28] W73 A} 6|23

[E 4-1] Archilaw V2 AREAL HIAE A 95 HHE(n=503)

2
5
9
13
21
34

[3E 4-2] Archilaw V2 AFEA} HIAE HolSo FHE - 359 99 Hro k& F5(n=503) - 35

(3 4-3] Archilaw V2 AR8A} HIAE B3t 242 #9371 ¥
[F 4-4] Archilaw V2 AREA} HIAE. Aalo] tigt o] A E ] E4(n=503)

[ 4-5] A% 14 A A28 48R 94 2447k

(3 4-6] A Y&

[E 4-71 3EA B4

[ 4-8] A% B9 09 U 48 A A4 A%

[ 4-01 A% W A8 Akl 40

[ 4-10 A58 34 @ 248 A olele olf)

(3 4-11] 25EF 9 74 AE £285= AR]H- P44 ulg <14
(E 4-12] oV |2 H¥ W=

[ 4-13] o2 Al2F] A AR 14249

(¥ 4-14] oP|Z A28 =9) e X

[ 4-15] o712 A| 28] BALe}

[ 4-16] 0P| 2 AT 0} Sehs A1t 714l o)
3 4-17) SR 54 ob|2 A48 FANE 14 Askol83 4g)
[ 4-18) 1% WA Ho)2 ARGk 9k A T 7
[ 4-19] U2 WA A2 ARGk 9k A 2L 71

(3 4-20] T4 BT =ARE= 71

[ 4-21] Ak =AX7] AReke 74
(3 4-22] V5 Astol Aulx Faolu AEt 94 A 2L 74

35
36
37
38
38
40
41
42
44
45
46
47
49
50
51
52
52
53
53
54

Vil



:L‘EJI i]_a‘l LIST OF FIGURES

(29 1-1] I35 de
[1" 2-1]1 PF3)Archilaw System with SPARC Engine A28 AT

[ 2-2] 712 Archilaw A|2H9] 21 A4 T2AA 15
(17 2-3] A3 A1ES 883 Archilaw A|AE1Q] & A4 TRAHA ——— 16
(19 2-4] IBASH A= A5 AL A AR AAEA] A ———20
[ 3-1] Hi72 Aojmdlzt 458w 22
[17 3-2] Archilaw V298] A|AH] t}o]o] 13 25
(19 3-3] "euAd A%7]E) A2z (F2Y AR SA) 770l gt 2o S5 24t 27
[1% 3-4] Archilaw V2 AJZshd 28
[223 3-5] Archilaw V2 B A3} shd 29
[C13 3-6] Archilaw V2 Z=% H3 &3 s 29
[717 3-7] Archilaw V2 ZZ2AM &3 spd 30
[23 3-8] Archilaw V2 & WA} &8 shd 31
(19 4-11 A5 B9 4 9 38 A 34 2% 39
(19 4-21 A5 9 28 Al 24 28 At 40
(19 4-31 259D 2 2G Al =3 41
(19 4-4] A5HY 14 2 FG A] o8 ol 42
(29 4-5] A&HY L 713 HE) 295 AFS)H - P34 H]§ Q1A 43
[O% 4-6] P12 FH =L 45
[19 4-7] o712 A28 94 u AL 46
[ 4-8] o7]& A& =] B QA 47
[19 4-9] o2 A 2" =] 7| a3} 48
[ 4-10] o2 Al2®] BEAR} 49
[17 4-11] oF|Z(Archilaw) A2 71A 07 B4 Ay} 51
[ 5-1] o7]& V2 A A9 A7 9] §F RlE Tz 58

viii



A A&

1) A72| i3

O 215 7l 2

A2 A|aeo] mEd AU A 25 A, R
A1 o1 i ofvfeh 37 of ol 2] ) 2
ok 3 lo] e}, B0 20224 YR AXE ShAAl] gt AT U 57k WA}
AsiEIc AZE BAS) FNNE AAYNE BB ot AZsor e,
4 7120] B71E SR=Tk= 4L Qb lo] ohd o] RgAele ol

[©)

13 Dol 75 3l dolatd aZloH, seutie Aeel] 7,391,0848 14 AL,
o] Zoll vid 205t & ool A= AR A, 71 529 7Ts A fl5l A= shE
et A=oll A5 A87HE Bdshe 71l oF 2437 vkl & w, 7} 7] H2 Wt
A 13 A A=2] A5 U371 A= sfof ettt 57t o] BA=E = ),
g3 FEol obd & QItHFELEH, 2024).

1) A5 A%, theP® A34580%, Az

1 E-ME



il &7t S (B9: AHE] (TR M)
2018 270,198 160,285
2019 235,981 143,976
2020 223,019 146,842
2021 231,455 172,436
2022 196,477 178,689

X ZEVEL(2023, p.3)= XS] =

. tﬂ o) 2l 7}%—5:&1 & A —'EJ&%UV’LOEH ot 140808 2
712 0] Wl glo] WPt} 7 the- 91 W ok Tl Miglo = 17k of 4t 477
0] glelo] WARle. 71 thgo] A%} wxsi) weiE S0 el vigo A
oF ort~127+ 7 H0] Hlglo] WAs}iL Qe

¢

jﬁL
o
v
—
O
\o)
n
rL
(@)Y
i
[\®)
O
nJQ
mE
033
ol
ol

T .

%—?‘-1: o ‘H‘Xﬂ% A 6}7%‘% 7]#— ?FXﬂ% & 732 4

Foiohy B3 Atale Ay H Alee] A4 7HXLE olofRitt. H=E2 4,
l% 2] 2o Q] 7o) AdeiE Al tiy szl tiet 471491 bdddat do]
OFFSFEI . TR, 3 AlLe] 8 Q1o & AEEE S5t -S-=7gof gt A7t
At 9IT. 20219 68 94U FFg Al = AV IES 915 A Sold dS=o] S5t
AR s AP AT o= Q18] A= BlA SAF A SAOA b e
B A3l SHAIAIDA 2 712 ZdBtelaL, AeiAte] MUt Hd2 oA ek
59 2AE FA

2 TR QIO WE $E5 YR S XY AIAY DS} ot o7



A217 oAl gt B E Al e A 0 2 BASIAIAL A E Polllel AAHE 52 He
S B ¥ ¥E H M= %’i‘: BB JASAE 52 A5=] A=, 57371
4, P AR HE Ve okl 9loH, ol#et 71E2 A ARk AL Al
o, =AASE 24 A1YH 1%— | A= oll 2£ek=lof A" Zﬂ—;%gl ez 8
71 s 7= sl 2012Lq 28 EEO HER AENAL, DY A

=2 ootk okt JEE Il Loial 3lth

P Fo] 245 BT Hsfizta Qlk ol2g A

Al g upgo g H—L— A57185 Al25%0l vt A58 s 2o JRE
ARssk= ‘?‘&%L%%Xé olgk= T 178 AlARRE 752 Fokar Qlrt [T1 1-112 537t
=SS B Aotk SS9 FAE Aok /Rd ol 17,
o] A|Ago] %ﬂEM alL A% T 70l %%16223, A]ﬁﬂeﬂ 2297, A18351+3] 236719
o, TARFEC] o] AES AL wHl glo] ERlstal &oH|

2lo] ofd 4= ick:

2HZFY (e-KBO)Z1 © "iﬂEﬁ’lZL(ﬁ"mﬂi‘li)@i‘ﬂM"& AREO 87, AIB, BAZR U QAT S BUE UYL I WYY, WY L 2
e 2 (013} O] ZOIA * A2E A 7Y" ol2f &) & SUHO2 GMASHL, U2HOR BBV Y5101 A E A FUF VYSE YUYW B Y
1]‘21}11'39‘21 Fat Yolstol A E AU HUE FUY UIANATY (015 "HIAARHY" 0l2} BCHE BA 4 A, OIF ABIMU|ANY USY, A8Z0|
THE AR AN %QEJHI?I Hrgstol S0 AiB3toiof k.

r(o r

#3

- $RASTH B0 D2MA 20}
] G
RENER Z} B oy FENER FENER
Er e
U712y
asz | B 2 —
(@2ua7yel | EERES 31 33
o) | -@xeE 3D ©
i EEL
i
SIAZTH (e-KBC)Q T2 © 237124 Al M222 (#3274 22l) O SUBHY |20l ¥ % AYAES ¥E 8 © 22712 A 252(HIUFHABLE)
ofet ARSHE 228 MU 73 (2 2 NP0 IE 2AE 1A 7S YL Q@FYUY7IA ¥ A WY B2

013t 1TH0| M, 71 £ HASHE FFOIE 8T 70| B £ B0l JR| W (@Y EE > AUSHE A28 T YO Y, WY ==
B0 RS2 OILSH: 0 CHHNE U BRI Y 20| BB FY, H1120) 2t HASE 290 hEHYO2 Yahs vio|
BAME S83| M8 YO 1 BE YUY @L == ZH0| I ORSE Al et $RAAY0 UY=SK Z2510{0F
A BASE o UE YBCH § {ASI0l IEIB LT W2 £55}0{0F Bict. Bt

(718 2016.4.26)

- BRUSHY YA SEE

+ ARBO| WA-AS-RXITY A YY
- AU I A YY

A - JHE/H|

[T 1-1] S=HERY HE=
E5): UEPHIMAZ(2024, http://220.76.251.202/permit/info, ZAML: 2024.11.15.)

HM1E-M2 3



He

o] A5
A s A
75484 944 AET} ﬂga}u}h ﬂo] o3} EHOLE Xﬂ/\]El H} QK9
9] 421, 2015). 12t oFA7HAl = @A ERIRE ASH AATE FA =L = Aol ARt
AAolrt 1oy, o2t AgolA ASA 89 BERYS S55H7] I3 Tk

BRI

ol _1.1)1.
i)
o,
1)
rJ
r l'
)
1o
%
Lf;‘
ro
i)
[
olft
ro,
a
ro
_>d
w
E

I' r_\-‘;

=
2t AE 7HXJ‘5H%E‘r 01?—1 7}11 “410}01 E*“Eloi %W”P TJWE AR
740

ASK|s 7I1ES EE HEH HE g9 288t /tsd

N O
J-\z[l
ol
r:i
jJ

Aof| A 20231 =33t i QoS S8t A=Y -3 a-85F IRt
el (Ei%?h AAY, 2023)= FE Ut dojid 7|&S E-8oto] A5l gt
o5 A Usk= Aol 7R TS FRIo| 913t F4] 0 & =85 g4 I+ IA| et
o] A= A A2 A TR 7]&olut AH| 20 gt 428 mof T2 2 4=3)3t Alo]
ofz}, SRR oA A AlA-(e]5} o7& (Archilaw) 2}l 6;})0 LEEER) &
Fgotal, 71 Hol3H o] thoto] G A3 5ol theh A5 492 =38otlct. 123,
IR EE] A A" o] A F7ol| whet oF 70%~100%71412] o%g‘lﬁ ,FE 7RI
G- 7o) o]0l - AAE S8 7Fs T A A F50] Zhs St 21 SISt
& A4, 2023). 019}71;% A= B AE 7 B A5 A B BE3

At

o] v o] Qe FHHS ATAHL &

ol

2) 0| =X

o

|

olof| £ FAl= 7] A A7) $& AFLEA, ‘o] & (Archilaw) AL s
PIRE AR Ao} 2R 7] elstal ofo] izt /e 52 -shs e X o= slal it
AR Aol A gl dif i o de E-87 ST shA Al A=) se AiAdsh
FIet =8 IpAl= vt A,

i

—

© W NS QI 7] Y £50 HE By

© OIS 2 B Ol U KIRHH T2 S F71EQl 7 BE

© M 37 A0 SUEIS BIOJEIS] KR T WA U S 24 wie] ol

- ZIBOKH 20 HoiSE, BRAS ALRIAE AKIZE 01N L5t K20
et ST S AE X2 BUS S5 IS 2O0F 2% IksK AE

4 U2 AUZHS HE AEYY oM X2 AA" D=3} 4ot o7t



3) giTtel U

ol 7R 0 2 A8 1ol ZfbEl i Stolmel 7k 7% 1 s A Al
‘oF7|2(Archilaw) ol 714 A Bt 2L A2He] A5 54 2 FF 2
A Atel] g AR TheT} T FALE B WL,
© (1271 AAE) S HIOJE] £40) 71 0|2 AJARIC| A5 17} HO|EIOIA
Q0| WHGHs €IS SHOZ B4 ALY 0|3 Sall 7| THE 2y
S AAHC| XX SHS Tief3ict
- QEZA-7IE U SHZE) AMEZMN 7|20 3
0|2’ AABIQ| X HOJE| T
M M2 2SI =

C
= =2 TdeeH -

[ o
OF7|2" AR B e 220 2SoHof & AretS HESICY.

o (STAFTHM AR 73 FM2EHAOIM HEE 7HM ARS AM| T2 EERR] AJARO]
HEol1l 45 HAE H ALEA} HIAES +3SHT.

o (ATPI-TBE AAHO| T3 ASXF BIAE 2 Q1A XA RSN T3E
AT AIABIO T ARBXE HIAE 2 QIAZAIS Yot M2EAS Watstof
AaBITY,

- (BEUA-MI U 35 TN £5) 1-4TS S5 20IEl Mulet SRS Halshn,
55 AJAH SeIAO| THH| I SHA 7S A0 TH3! QS MalBict

2. AT T L B AT HEA

1S St 55 A T s A AlLE =t R

Folct. Y] Y A-Eo] £ A Al BAS B FAY £AIH
b Aljbeks H ZA AL Qe Ty 2 A2 35 Al el A9 A
MAZ 5 e AlLH 2 EERlE AA|2 /NSRS Yed o= Sl A1 7
avE Ao 24tk A A A=A AFEAE 7RI

r_);_‘

=
7

2o
re

g

0,

ol

i
o

N

)4

o
oo

b}

=
o
=

fu)
[V - )

g
anss e FRAPUE
1 . IO RSYEIISS BRO XY o BASH 2 - RisHE7Ks o5 2 Blgl-2X]
| =]

o Loy |
KRHHQ| TR EXMHIA S YRt « HAYE, A8 72IS  MHIA ME MM
o GITRHEAL): S 0RH&(2020)  MIZH 7]8F X g o KUK F-MHIAN 215
o OEM HYMHIAS feHAISEE =M XI5, ECIOE, ARZQIEY,

H1E-ME D



Maligiretol Y

[=]
TE  aamn o1 F2o7UE
TlE AE, RISHEIIE MBS S + KA Ch KiSHE  S2AQ 7180 Hg e ¥
YHMHIA SA IO STF MOt Tl TR SM AR XS ot 2y
2 74 O U MENEA o RISHEIES BSB KK
o IBPISOIMHIANE  ERREMHIA St HA
i, SRR, QU ot
T ot SOl Ths
A E
2 . T WIS WY IS At « 2HAE - Wl YOS AUBXs
QIZX|S BE ot . MEEH 22 A 24
o ITRHAE): UEH, LI, A0, « NAY TF YK, o WSS YA QBRI
22%/(2020) Ysla WM MBI WS HOHRDI £5
. OIS IEPIS WM OBl O QlElR - I B 2ABXISY
2 SIBHTIOr U ORBRIS BR0| 7fs3t 22 Fsior SN O3t
@0 =5, QBRSO 71N S4I BRIl
31 WH YRS I 2P|
W SIS 915t AIBXIS UE WO
2y
3 . O OIBRIST MBMHIA YT « 2HUE . HEAHIA XS OITKIs
wlY . AR Tisel W g
. CITRH(AE): MAH 2HH(2019) - D22 3402 2ABXISO|
. CITEE: S MHIA R QIBXIs 18 200 BT Y= A
7| wHS 50| gt #4521 02t IS 2HE
0t et . U B MHIA 2R BRI
WS QI3 T TA|
* T2 0[RS 7 |hElo| ST AARIS] « ZUH-9|7I& SHEA  Ki A3 G0N HLE 25
HE- EAIHHO| SSIE BSUOHS o HBEITSIEORINY  H o XY AAY st
EfA BH(POC: Proof of  HotAZ
Concep) YHES TS « UBXISY HHO CHHISHOH
. o MSKIUHSIIIES gAY TRAAY St A

HOIEf 2MS Stt  A30| /ISt AlLHE 2
AMARIHM ot =2 - SSUS AZ3E S LIS
Z0[2| HOl0)| LHSE 4 U=

H

S
=
AIAH 2 715 S

6 CHm QIO WS B3t 25H2 S XY AIAY DEs} gor o7



A2 71& A AE s B 9 7 A

L 7IEN2Ee) BEE 2 oF 9 74

2. 9E

BA] dhet iz Qlo]mde] gt chet
. AR A e DAY

N
riN
>,
[
o,
1o
ON
il
e
N
to
il
o
<.
2l
T

1) 2471

7129] o}7|2(Archilaw) AJAERZ AREAF A (User Question)d IHAE W HH
(Reference Documents)E 18] -5 HE| H|o|g{H|o]A0fx FMsLaL, o] F ARt
T4 TEZE(Prompt)E B 8= 91t XA AR Instructions) ¥} o] it 1]
Hdo] Ejste] gHS E3tHId IX). ol IRkl HA 34 BHRAG:
Retrieval Aguamted Generation) A|AE19] 7| EA Q] LS 3835t Ao|t}, o3t
Al2Hlo] S EolA] Fok= Y9k 1) EHol & Pt A= E A5

oo} 2) AR} AR AR E UG O R SHIE 38 ATE EEF=A] o Rl sl 755
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ZAF418(2023) 9] A8 Aol A= o7 |2 AIARIS) AHE S S78017] flsiA AlAE2]
5 7 AM 2 E=(Turbo, Precision)@} F+ 372] HIAE Hlo[EA(FESR Fo-&H AL
AZ AA A HFs A Al AS)of gt 2x2 WX uta §IAES 343t v} Q)2

£ A ollali= A ArollA] 753t 45572 X ulE dloleMl 5, Ad M (Precision) HE
/HAIA HF oA Aol tigt s B7F HlolEl(n=171)°] sl = TlolE AM 5
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Semantic EHHZ T L)
Processing for Argxt pom
Architecture Regulation Compliance 2 DB

oxt xlo Augmented
A8 Eel(Q) SPARC Engine Prompt(Q+D)

AIHE] 24 2H(Q)

Document Loader
Vector database

[22 2-1] (7F)ArchiLaw System with SPARC Engine A|AR! M

EX: T4, 2A18(2023, p.30)

O FY 0 #4075

oF7|2 A|AHo] /g7t B A ThH2 tifi ddojr o] ofs] =3¥sict. TE 2]
P 91T A 2T EELEK AP E ofeloh Zo] Agslsct

SYSTEM_PROMPT="""Compare contents in the 'system response' with the 'human response' to the

‘original question' and answer following questions in Python dictionary literal as follows:

{"is_same_conclusion": True, if the conclusion of the response is the same with the human response, else

False,

"similarity_reason_of_conclusion": 0 when the two responses are based on different reasoning, 1 when

the two responses show similar reasoning, 2 when the two responses show almost identical reasoning,
"reason_of_the_evaluation": "'(str) brief reason of evaluation in +=0{"}"""

9 ZEZE W8S At offier &tk
- AR TS EiS ¥l et A3 Python dict AR B 0= E201}3)
- AE9 Y4 95 ‘is_same_conclusion °]2= 7] 310l Boolean 4]0 =
<gsieh

- FE IO 5U/420,1,29] 38 HEZ ‘similarity_reason_of_conclusion’

olgh= 7] Ftoll ==steh
1o} o] WS o]-F-E ‘reason_of_the_evaluation'©]2k= 7] gholl EAHE

galoz Zelstel,

3) A= json mode® thAISIA] & B HPFAQ E8S ¥ A o] 7RsSi:
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o] =04 ‘similarity_reason_of conclusion’ 52} ‘reason_of the_evaluation'=
Hix|uta Zitof it AL ASS Y5l AT Ao 2 A, AA B4 Tl 554

(F )= YEFH= ‘is_same_conclusion'& -850 XI¥5}I3]tt.

xRl vt AAE 5 A 0= SYFPeA] ofFof| ek wE 2 of S ©AS] Hloly

- (19A) Al28o] Z=3t A4 H5cited_ref_docs) Mol = MY =25
F% -) ref_codes_system(FE-S -84 &= AT 55)

- (29A) L H oS HolEolA S F-d FHol 2t I Y 55 5
=) ref_codes_human(ZE-S 5851 &= A3y B5)

-@3HA) Hx HY 2 e AH(retrieval_ok) TE - TR
ref codes_system®] ref codes_human® U4E HF XE3ol= FF
True, ©FYH False

- (49A) A= HY AN tigk B AF ofF(retrieval_partial_success)
T - THF ref codes_system¥}ref codes_human®] W&ol §t 7 o|49]

HAAE 7IR= 742 True, ©F 9 False

ojet g2 2AIAE AR A T HIAE HlolElAle] Ak oAl [ 2113 2t

[E 2-1] E 45 HIIE 218t GI0EA Xt 04|

index 0
category [1. CHXI2t E2]
question =

OUFSUUX|IZIEIEA|"AZY M 20 T5H0{0FsH=A
("H=H M44%5)[12-0559,2012.10.31.]
ZIoIQX|:

> THSH HA4ZH ZHMASE QX =20/E{0| 40| = 2(KISRITH| SHOIALR
== 2EHIQEH0IE o0 OFS T I 7 ot H A, 22 M M3 M| 280l M= U - X | Ho|
M2 2 MAAZEXESHX|OHL SH ISt I U=E,
-04 7|0l M “ M ZSIX| O BT =R 2 U EE 2 THX| 7 L 201 SEX| Ot L SH = EICH=2|
O|QIX|, Ot HAZZ | K|t 27 FH5h=520(|20|E{O| 4 20tL| 2t 2 ASHE 2
014517 [i=5t040FS Ch=2f 0| QIX|?

engine_ver AURI_SPARC_REV_231106

engine_mode Precision

full_response: #iHH 20| X|

AJAE] MM S AEHMA4ZMN ZOM=HS S 2| X|7120]E 0|4 =2 0| Hoto{OFSH L, M3 X123

HMELEXHNMENA4Z EX SR Y ETH=THOIUSH, 0 X ESHRIOL BTt
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DA U RO A= 2SS I |7 e RO R BH BRI LOFE Bl =2 O R A EILY
51X/t S EEr B0 TRt I+ 9 002 TAHHRINS S Y RIKHIIRIH 7
RIIAS LB BIZLICE,

HHHTETEA

1.NASYRAAZ M EHF S QI X| 7120/ E{ 0| 8= 2 0 KBHOFRHt A HSI I S
Lo 2L AR S HAISH I A H, O| IS S =l =H R0 =0| 70| M 2| X|
SEEUCt.

2. UFHHAAZH O MBI |OIL S = H M 2o Y- ST -0 HSH B = X
S0/t

3. 2L, FAH SOt 40| HEt RS U B 2 S RIAH| 2 1517 HAL0H 2
O|GHOFRILICY.

cited_ref_docs:

AARIO| Q183 BE

[{'citation_order" 1, 'source”: "THEH , (ME M189355 A|:20230611) Ml44=
(CHX|QE =29] 2H))', 'extracted_phrases’: 'ZAEH M44Z(CX|Qt =22] ZHA)\n®D
HEE2| tiX|i= 20/F O[40] Z2(XHSAITS] S| A== Z2= MIQASHTH
StofoF SICh Cifh CHS 2+ S92 Oj SHtoil sHESHH J2{5HK] OfLlsiCt. (70
2016.1.199\n1. i Z1ES2| S0 XIH0| Lt QHE|= AR\n2. S22 F
tHoll CHE PP = Hots X7t Y= ER\n3. "SXIH, H2ZM1SLIF0| M2 53¢
g 7&sl= 42\n@ HEEQ| UiX7t Mot =22| LH|, X7t =20 Motk= £&2
o] Zo|, 11 Htofl CHX|t = 20| Z|of| 2t5t0] TR AR (HEPH = Hot= tiojl
m2ct

He 28
augmented_prompt:

B S 25t 2

E AEA ZEDE

Question:"H|=:

OUESSQUX|ZHIEAAZH A= 20{|T5}0{0FsH=A]

("H=H Hl44%5)[12-0559,2012.10.31.]

ZIo|QX|:

> FASY M44ZH1 M AS S| X|=20|E{0| 40| = 2(K-SXI2H SHOALS
HeE2EHIQEH 0TSO OFSHT 1 oM, Z-2 HAHIBE M2 80| A=Y X o)
MeZ2YM44ZENESIX|OL ST I -5 I U=E,

=017 |0l M “MESIX|OtL| S =R 2 HE 2 2| X7 = 20l SEX| 0L ot 0 = EICH=2)
O|2IX|, Ol HAZ S| X| = 27 HFHSH=F 20|20|E 0| 4 20t L2t = £ A St 2
OIT5t7 [i=stoiopetth=2l O] QIX|?™
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OUES2HX[=20|E0| 40| = 2(XSRI2 | SHUALS El== 2=H| QI SHTH o &6t
OfOFSICE CHRt LS 2+S 2| 0] LG tOi|5H =612 7 2{5HK|OtL| ST 7H52016.1.19)
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ZE2HQBtTh o X| =4 HI6 0| E{0] 4 2| &= 2 0|4 0] Ef O] & E 54 OF T (70
2009.6.30,2009.7.16)
[H271%2008.10.29]

BT HSHAIHY (HEHHM3I37175AI138:20230912)[EH2]
M1 B0 St=HES(HE 1M1 &, 25 LM 752 E{ M1 957
X|Q|HEE2H|QIBHCH)0|L{H|7[200[E{0| A1 = 2 2T St610H 271

O] &9l = 20 AR Z A{L{H| 7}200|E{O| 401 = 2 (= 2 XBS
SEXNLU=XEL S HUYSHAS S UHM =S M2 RE]
HESNX|E|0{0FSH=AHE| EXESIX| =Lt

AN SN MEHSE R EE NI ot=HE S UM =T EE
CUHREI=MX|QZX|7 |EHON M HE = | 2 -5H=H|of| T2}
2ASI510 K 254 QUCH CHIE Z|A0.50|E{0| A2 0{0FSHTY,

[4]THAZHA32 (HEZZIR33717SA|88:20230912)M3EQI3(X[E M= AS Ol I}
B2 9| xQLH])
HEHAYHHBEOS(KIHHE X ASH| M2 20| LR H|)H M2 2 M1 &¢A|115 2t
ZQIO|R B M"THEHAH O ZHGH=TL XA H| 2| = 2 "HTH2 25 0|0 5L t0f|5HE 5t
= 2EWUSICE(NE2014.10.14)

1. EHRXNE - EGRRSXAESAE - 24 - YO XY HEHO 2060 X}
HEHS ST 2O MX|7 R 2SIC I QIS0 I HIRISXIY - SUok=TL7te|HH[30]
E{0|AK(ZI0|7H1 00| E{O|DIOISICIZ2 E 2OI1A Q0| =L{H|20|E{0| A QI 2

2 X135 0sH SRt sH=RIC 2 = 2 2 A D = 22| L4H| 7t 200 T2 ZTHS HOll
Hote7|Z0|ARIE2

{imgid="22909013"){/img)

[MZ271%2008.10.29]

[B]"AS A Y (HSBPXB3717SA14:20230912) M6 2 22(7 |EQHEZES|
CHetEe)

U=YAHEHBZ 22

@7 HHR="RE QA E A0 2B EAYH  MIB4Z Q2 E=HI932 2[30] T2t
J|ESHEEEI=ER0 LS AV IESHESIHNGSHOIGH 7 IESH 02t
BHheIBEFS5171 U0 (1142016.1.19,2022.1.18)

T.H3Z23M25 0l = =710t L= AKX | H 0 M 2| Z0|350 E{ O & QI THE L= 2 0| L4H| 7|
E240[E{0[g22 3Tt

2 H28Z M2 0 = &6t AHMSA T ISHMS O HO|HR7 |ZESHOISE2 23/
HIE0[E 0| 40| == LN S| 7 H5t0OFsh== 2 2| L{H|=40|E{ 0| 4 2 2 5141, 5
SUX7 =201 E5t0{0rH=Z01=20|E0| 223t}

human_response:
¢zf HjolEe 32

[ =
=l

> 0] 24 =QI0f|M “HESIX| OFL|BICH = A2 HEFS 2| thX|7t =20)| TISHX| O30
& ECh= oojatr g AY.

0|&:

> THSH HA4ZH ST AZS L2 HAHHH28 M1 ZUMAHSIIU=T
EOROMRERH DI HESASUNXIHO|UCI TN E=HR, @OUFEAF
HO A, S8, F K], IR0 2 HE O EHAS0|Z X = XSS AS YO X =0 Gl
SXIZ MG FHA IS X7 U= E RAZ 0| S S 2 THX| 7 H 201 SHO AX|OF
LISI0 =S 2T HOIS XSO EXSIH S S 2 2SO XIE0| =g RER St
DA=HSHH|F0= M,

> OALRIOl MRAZ0| TS HIA4ZE 2| M E 0| M| 2| ==L X2 S 20 S M= 2 0]
HENEQTSIX|OLL B oA =210 1 ol P O F K| 0| R &S T &Y.
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computation_time

134.356448
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(sec)
Ak AIZE

is_same_conclusion TRUE
SUSH FHOIX| TI}

similarity_reason_of 2
_conclusion

00
on

f DF ME5IX| OfLBITN = HRH0] 25 M44Z2| HE0| T3] O|F0IX|X| ¢4
o|0j2t= 223 WRCE. 8t = T ol X2 SESt &0l [t ool =2t
T ASS XGRS H, 0|2{8t 0|R2 Qlal HE=2| tHAI7F =20 FoHA| g0t:
o= QO TESIALE MtM £ SHe| 222 Z11, 11 0% E8t 79| SYSIT,

reason_of_the_eva
luation

X rir 4n
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retrieval_ok FALSE

ref_codes_human {7158 Al H28x', ‘7S5 M44x?

ref_codes_system {715H H44x1

ref_code_missing {71=8 Al H28Z}

retrieval_partial_su TRUE
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ol AR\ WS- P&l Tl 4 mRAA obd S gink, st V)20 Woled
8-S S3t A3jo] gtk sk ae] QXA 2 2)0} S HRE] Tk
oH4 i, 1013 oyl Ae7h] SRSl F8Y WA AR theolck Heb
S AT AE 2O R Sto] Fx 2PS PASHIL o] 2 WO R ThAS Y
e A AHUY WO A2HO] 52 NS | Slo] BR3H LS Ag

09} 7k ojo]r]ofE Hleto 2 AAIGT Archilaw AJARIS] T A T2AIA= (119 2-3]3}
Z 712 Aol d Al S 2402 T A TR AAS TEsl= A9 FR RES
Aok A 27 v - thefsirict 71£9] Archilaw A2 ARSA LEO] L-8-0] JH
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HELS U0 2 AR QY MElS 1| ToHe G /1A AEE BEOt] AR 2R
SPAIIC S}AIRH 71 Al o]l B8 b Hx Aol 29E W] 9 4G & ot

Q.
[e}
M7 AA TM 2 28 4 Qlof A= HME AM e A 7iAdAE 5 ek

I Input question I
I Call to get embedding of user question I

Retrieve reference law articles with |
embedding vector !

I Call with user question and reference I
law articles to generate answer

I Return the answer '

[22 2-2] 7IE Archilaw AIAZIS] EI A4 T2AA
B 37T 2y
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LA Lew Voctorstors

User input question
call LLM to get embedding(E_q)
vector of the question

retrieves Ref_cases with E_q

|
Ref_cases

retrieves Law articles mentioned in user
question and initialize Ref_articles

Ref_articles from mentioned law articles

retrieves Law articles using E_q and add
them to Ref_articles

Additional law articles for
Ref_articles using E_q

retrieves Law articles in Ref_cases and
add them to Ref_articles

Additional law articles for
Ref_articles from cases

call LLM with user
| question,Ref_articles,Ref_cases to
generate answer; pass result to user

[23 2-3] Z2ISH AIHIE &8t Archilaw AJARIC| Bt 4 TRA|A
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FHAJMEU)Z 20249 39 139 AlA 2= ZZAQ] A5Als FARESL ' I3A5H
(AT Act)' & SHAIZT. o] 2 U545 A28 A &0 wet v 2AEA, 2999,
£4 974 919, HxA9)= EF9haL, 299 dsAsl EHﬁH %*74% LTS

U G AUOIH EBH A Ao ok EASH e ArBEE
(2023.10.30.)9] e} Hiotel B Qi |io] S4ENS o|oln], Bmekez, FelE ol
SR, Qeleol? B9 U ol UL S AU S Ao O i
el ol 202441 9%l VRS B B B of 29 B, 714730l A 5
s R 191 B8 A

O 7|Et 27150 S50

‘:H TR 2023 6 Al A18Y AR 1.0(2018-2021) 9] sS4 0 2 ‘Al A1) A& 2.0(2023-2026)=
sl o), 7K1 RS NSTOS £ ek % 7|2ke 912k Al AH8-75)
B9 ALASO] T BHY D S 717 919 A2 LIS o), Al AL B

82 TR SIat Sl WAL Sk, Al B A1) A L 7S 915 2024

4) =X (2024). TFAISHY FHAT JITASH(EU Al Act). https://nsp.nanet.go.kr/plan/sub
ject/detail.do?national PlanControlNo=PLANO000044995(F3A8L: 2024.12.30.)

5) AIARFAGEAIE. (2024). Pl= BE|zYol, 13415 3 187) W& A1, https://world.moleg.go.kr/
web/dta/lgslTrendReadPage.do?A=A&searchType=all&searchText=%25EB%25AF%25B8%25EFA%
25B5%25AD&searchPageRowCnt=10&pagelndex=1&CTS_SEQ=53860&AST_SEQ=315&ETC=3
(FAY: 2024.12.30.)

6) NAHAEEAE. (2024). AIA ZH=22] Al 7A] ‘?i A5 https://world. moleg.go.kr/web/dta/
lgsITrendReadPage.do?CTS_SEQ=50807&AST_SEQ=3891(FHAY: 2024.12.30.)
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ZA|ol= Al EoFo] HAE 7HYok= 4 ZAU HES glou 3R] 20249 Al 7] 9
2HEZSE Hofo] 14| Jido] 3t A4S F-4]8koto] AlgYstal it sl A Al
A|AE9] o] A Q) HJHO| HS JHHALE 15t A A Yt At 8-S Ear Qe
o] Alol= 2021-2025 Al 2EW(AI-RAMP S WHESIo] Q1A 7, A 7, A
el 9 Avpd A= Y] Goof] 24-& 9] de|o]AjokE Al A1 g2 Aulgohs A
232 5l Q)

O 330 53

TN AF A2 A5 st el B8-S et gete] 291=)7 ek 20241
119 UFAS A1 24 R AL 7 24 Sl Be 9 E Agetel 39 Helegu
HEASIAL] B 294 BHAAN). 5 HE AGANN 71U AL 3]

Hcacall
AEAs B HECA Tl 3l LAY 542 el dieshks LI e
Als2 st o] et AEA 52 Aleshe ARl it o7& g 3irk= Aol
UG A A= AR A, AA, 71 2d0] St 2 v 2271 s A5AE
71EE Rttt d) S 5 AFs S o18R AlFOIH ARIAE AlB Sl Ak oAl
APo] IASRAL, A=/ /S gHEslr] {1’ 2AE FHeloF .

7) CODIT. (2024). Al 71325 7119 A9 B3 Q9 W& https://blog.thecodit.com/2024/11/26/co
dit-ai-%EA%B8%B0%EB%B3%B8%EB%B2%95-%EA%B3%BC%EB%BO%AIBECHIC%S4-%EC%E6%S
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SUMMARY

Improving the Large Language Model
Based Building Code Interpretation
Support System(Archilaw)

Cho, Sangkyu
Kim, Yonggook

Bang, Hongsoon

1. Introduction

The complexity of Korea's building regulations has grown due to increased
societal demands for safety, environmental protection, and consideration of
vulnerable groups. These changes have made precise interpretation of building
laws critical for compliance in construction, maintenance, and demolition.
However, the sheer volume and complexity of these regulations challenge even

experts.

This study aims to enhance the effectiveness of a building code interpretation
support system, leveraging large language models (LLMs) to address these
challenges. By building on previous research, the study explores ways to overcome

existing limitations and improve real-world applicability.

2. Performance Analysis of Existing Systems and

Improvement Strategies
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Existing systems for interpreting building laws, while innovative, face several
challenges:
O Performance Gaps:

* Current systems struggle with retrieving all relevant legal references
and generating accurate responses. Only 21.6% of references
matched user queries fully, with a maximum accuracy of 66.2%
when partial matches occurred.

O Key Limitations

* Difficulty in interpreting the unigue language and structure of legal
documents.

* Failure to account for the complex relationships between legal terms
and clauses.

O Proposed Improvements:

* Introduce advanced algorithms that better understand legal
intricacies.

* Improve RAG techniques and implement knowledge graphs to
strengthen reference retrieval and interpretation.

* Reflect real-world workflows by incorporating historical
query—response patterns and case studies used by practitioners.

3. Implementation of Archilaw V2

Archilaw V2 was developed to overcome the limitations of its predecessor and
improve the efficiency and accuracy of building law interpretation.
O Key Enhancements

* Language Model Upgrades: Incorporation of more powerful LLMs
capable of processing longer legal texts and generating precise
reasoning.

* Optimized Vector Databases: Enhanced database structures allow for
faster and more accurate retrieval of legal references.

64 T2 0[S S5 ZASHE A Ki AIAY TS5t ot o1



* New Features:

- Integration of historical case studies and queries to improve

contextual understanding.

- Real-time legal amendment tracking to ensure responses reflect the

latest regulations.

* Benefits
- These improvements enable Archilaw V2 to provide more consistent,

accurate, and reliable support for legal and administrative tasks.

4. System Evaluation and User Perception

The effectiveness of Archilaw V2 was evaluated through performance assessments

and user feedback.

O Performance Results:

* Archilaw V2 showed a significant improvement in legal reference
retrieval and response generation accuracy.

* It outperformed the previous version in terms of speed and user
satisfaction.

O User Feedback:

* Public officials and legal experts appreciated the system’s reliability,
ease of use, and ability to provide clear answers quickly.

* Users suggested further improvements in response flexibility to
better handle unique scenarios.

O Monetization Potential

* Surveys revealed that many users are willing to pay for the system if
priced reasonably, indicating commercial viability.
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5. Conclusion

This study demonstrates that Archilaw V2 effectively addresses the challenges of
interpreting complex building laws, offering significant improvements over its
predecessor.

O Key Achievements

* Enhanced accuracy and reliability in building law interpretation,
making it a valuable tool for public officials and legal professionals.

* Reduction in response times and improvement in user satisfaction.

O Recommendations

* Ensure continuous updates to maintain the system’s relevance with
evolving regulations.

* Further improve the user interface and expand the system’s
capabilities to address a broader range of queries and applications.

* Consider strategies for commercialization, including tiered pricing
models to support wider adoption.

Keyword

Artificial Intelligence, Large Language Model, Building Law, Question and Answer, Legal Interpretation
System, Vector Database
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