2025. 12

(KISDIJekS ikt







2025. 12






re

A

2}, dlojelol FMASL S0 R AAR QlAjsn Weletu] Eake Baka A
sdlog skt YUt oleid Wk EA0) B2 ol Tk 84l

MBIAE 7RsSH SHAIRE, FAl00 AR E s, Eare

AFA%SARALT 7N EAS O geld YAt £
o) PP AFHOR BARIYEUTE T T mA|] AvtERA] Az

=
A A 240k, Si9] AFRIE Bl dESC RN A A3AE B89

o)

e
re,
-
i
b
rr
rO
oH
N
ol
S
N
o
>
[>
ot
10
f
>
m I
%
i)
=)
W,
(i

LEERILE
A 7%
9, A7



s71% 719

g 719

S

3

=
=X

=A A

%

HIA7F

=

stUT.

[
L9

7t R F

P
ZANSTAS

2 vl

2 2857

20259 124

el

i
ﬂmo
<

o

s



=z Z

M D e 1
QO s 13
HTEE A B e 19
HTE GO TIQA] corrreeiiiit 19
1. EA B0 QBRSO B2 HRO| TS Q7 oo 19

2. Al MM QUBRIS 71 BRY S| ALY oo 25
H2& OO BH QU FQ LY «overererersrssrermsssssssssss 40
1 QHTEO] BB oottt 40

2. 70 ¢ LI I T R G o a1
H2E M HIL BM 43
I-||'| IE-I ik%x_-ll -L.EQ-| ......................................................................................... 43
1. ADIEEAR} Q01 SIRO| LWRN: QIBA[S XFBAIAE 7[gto] EA| 43

2. ADMEEAQ] X HOI9t QIBRISO| A QO] rovvvsvmssoosomsooe 49
2 & RIZHRS LEOf woevereiiieieeiiiii 56
1. QlEX|s 7|8t EAINA S2|1A 02| TOM o b6

2. QIBRYS 7|8t AR ZRRIZIZITIRIQL ovvvssvmmssomssr 59

3. G0 HHEARL A|DI GIO|E{Q] &K KAF SR v 62

M 3E ZUY-Q| QIBKS F[HE EA] A T oveerrerremrrmmssssssmsssssssssssssssssssns 71



H1E =U TAS BT gl ADFEXA| AR ZE
1. QIBXIS 7|8t EAIZ TFEBHS S| BIEE o
2. =W 2 TAIS] ADEZA] A" AE
12

HM2Z2 o ZA Al HE
1. B9l 25Ks EE80 et =2H
2. 82l =2 EA| QK|SO 2o
T B R A 2 s
1. OIEXS 7|Ht EAIZ Qo EHRIQ] SRR - vveverererererrererns
2 4 134

2. 2L ADEZA| #3 ZHE
3. 29| CIZK|s TA| X

% ZE
IS 7l SAIS

=L QIS
o|lmat Al AOIECA|OA AR

ol
4
l_O
I

H1E

1

719t A
O|TX|s - KESA|AE! 7|5 EA|Q] XISXZAR Hlot



HM2E EA QEXS FZES ot FRHE] F[Of - 195
L EA] ZITIAS QIBE FIRER R v 195

2. Al OIBIZ QUBE FEHED FQH «ovvveerrveresreneri 108

3. A BRHS YIBE TR JQL oot 200

A, NOIS QIEF FIRHES J|OF -rvvrevrreersimiiriiiiii s 204
FIBE A 2 206
1 [T 208
[BL B] et s 224



& 1-1D dAsASALE 7]5E A9 v &7 2 e

HER] OFA coeerssnssnsssssssssisssississsisssionsisnssassiassisssssssssssissssssssssssssssses 37
(FE2-1) QAFAS 7]& 92 018t A7 S8F HG} oo 47
(E2-2) TAH wigofx9] GOUAIS U3AG YT O oo 57
(B 2-3) 7 RIONA TS 4= Qi Q. TEX] wvreeererrennnenns 61
(F2-4) YREES Z/1Z78E. Geo-loT 7H]§ .................................. 68
@E3-1 A5 AAL 73 EA S Gl A e 71
GE3-2) TAFASTIEE O AT Y 1T ABASY G -85
(F 3-3) ATELAAS 34 £ ZFE Q1ER|S THA| e 9%
(E 3-4) ARIETA] AH|A 3] & Al 7]E Z8 BOof e 97
(F 3-5) WE Hof 0JTAL Z2Q T AR v 08
(B 3-6) ' -HER] Hof Q1 ZA|s 2Q T AJF| e 99
(E 3-7) BEZA-EX-9lg Hof AQIFAs FQ T AR e 101
(E 3-8) WA Hof OlZA 5 FQ THE AR -erevreremrmremeneeinnn 102
(E 3-9) L2 178 Hof OlZX|5 FQ T8 AR| -roveerreemrereenenieens 103
(F 3-10) 23} 53 AT =2 Hof QAL ZQ T AR e 104
& 3-11) B30z 521 BoF AFAS 78 TG AR oo 105
(F 3-12) AQAE Te] 2ol TAS 2Q T A veeereerereesesesenenns 106
(FE 3-13) "H4xF ANPEEA] ZFHA|1E]; SZRATE 2 e, 108
(& 3-14) Y2H2PA AFAS 55 Azdel] Eatso] Qs HH - 114

(E 3-15) A7) ASA5 65
(F 3-16) 584 QIS5 T oJUMEIE AE] v 120

°£fu‘
>
[>
i)
=
ol
J

s

ro,
ok
)
or
>
[>
)



(FE 4-1) AHP TIHE FIE oo 139
(F 4-2) EZ9 22H((Random Index Table) - weeeerremeemcuane. 141
(GE 4-3) A9 W2 10 ABA FQE TFHARTE e 143
(E 4-4) A9 W)E 2: 71EF FH|E TBAFTF o 144
(FE 4-5) A WHh]E 30 ABUA BRG s 145
(FE4-6) TA] FE ST ABEA oo 146
(F 4-7) ART} ZANA BL3F ABEA FO] v 147
(F 4-8) 738 AT A48l 24 AT} o, 150
(FE 4-9) 72 ZQE ARE ZT} s 151
(E 4-10) AHP AL 23t 7171 2 A9 A AR o 152

%B_E ] ‘(_'\“(H ............................................................................ 153
ABAlE 719 TA] ‘AS]A 8% 7|E5He] A9
ATHO] AJAFRD +oreeeessssseesssssssssssisssssssssssss s s 154

29T T FQ] 156
E 4-14 AdL BRE 71E519] [IsAls &2 Avds

Z2QT Tl Z20] s 157
G 4-15) AHP % 23k 48 2] AL BT FRE wvn 160
(I 4-16) AZ7Fe0] F7H4 02 Alket A2 T2 IR ofJA] wooveeeeeeeeeeee 164
(FE 4-17) AEIIS0] Aokt BEE 04 27] QG s 164
@E5-1 AFASALAAE 7] T T BAY ALYAE e 178
(G 5-2) ABASAGAAY 7] meloluly] HE 3} g

B A vrverererssei e 180
E 5-3) AASAEAILH 7|5 T 0 BiE AT AE e 182



SAS AREAI AR 7R HolE

—_—

(E5-4

183

EX

%

189
191

EX

Z
o

g JIEYAE -

EW
o

=

215

5 ARALE THE

SA]

i

(E5-9

o
e

193
203

(# 5-12) A &F



[
o

(S S
o g o g g

— —/ o/ o/ o/ /| e

[
o

—

juic)

A JNEFAZITHHRW) ZZEC|A AEE 36719

HlEE]- LS QATAS AT L) v,
AP AFAS AT B milelE AT B A

(AA] O1ZAS A Zo]| JA|TR= HIZ) wevveereeernesnrinnenins
NVIDIAS] BT Q AM 2 QOF OO]ZE ereeeerererussnsnininines
Z30] A% AA(AAA] Ho|g EE Hjd TEGD) e
O1ZR) s 7)&Tf LA FPHE eerrermermecsremensenmccsesssennseenseensennse
AHFEAE] 7FAIRHIEA] AJTYA|Z] ceeveerenemenisini
U] ATFEAJE] 2R KA FBHR023) -oeveveerreeeesenseemneenne
Urban AIQ] S HIJZ weereererineieiieeiesiei e
RABAS(AD +2171% 3t 92 5 109 e e
A4 2nkETA] FUAL A ANE SRE A9

LB HD BRAL oo
ATFETA] GOJEJBIE. T ererveesssenesisisssessssiisss



(18 2-7]
(19 3-1]
(198 3-2]
(19 3-3]
[ 3-4]
(198 3-5]
(19 3-06]
(2" 3-7]
(19 3-8]
[ 4-1]
(18 4-2]
(18 4-3]
[18 4-4]
(18 4-5]
[18 4-06]
(18 4-7]
[18 4-8]
(18 4-9]
(18 4-10]

UAEEN 71 WA 59
A9} 2k A A
EA] 9B okSers
relEgAe] SuelE wel AN

QYN AR 52 AAE HQ s

A7 ASAs SEAILE A A AA T
FEEFA]Q] TIRE O] FA] AH A v
A0 AL

$97 meul

ATAS AEAI2E 79 ZAOM &84 a7} 7



11

[0 5-1] ABAS ALALE 7 £A19 gel B ZEW A4 - 176

(18 5-2] ‘YAE G2 Yot TA] ATF 71 FXJ cevvervrrreeisnisins 197
[ 5-3] TA] ABAEY HolEHo|Ask: oy EH 2
1% %1;‘_(] th .......................................................................... 204






ASAIE 712 BloFAQl Wy} oM A= 9<edt &84 37

Azte] ek gol, dlolEet dalElE 7|Hte = QA5
= AAH ZA|(Cognitive City) 2 A= Ut o] Hsk= 7]&9] Q&
ot S AERA] fiEthdS Hol, ZA] ARt A85= A5AT H AREA|
2Eo] AlRIo] 47 ARS]A] ZER|of ofwdl JRFS mIA|=Ao tiet LA A
AEES 7Rt 53] kA @AM &85 ASAE AlAEe 1E, A,
B, B, 15 5 ARe] I BHsH vt FHol A8E= wE, 7%
A aEoly 714 Aduto] ol AME o, FA, A 5 wTA
H2S WAskt AA%E &Gl BAolnt

ASAIE AlAde] 82 53 Al W HolE 9 72t AAZE Sdi=a, A
B8 71} AR|ATE ASHEA A 9] Ba/do] woAlE 584 ATt
UERL it} 22y o2t ¥sk= SAIo] HIAPE sl Al st dar
& 1Y 5 M2 ARE ZATE Htskal ik 53] QI5Als 2 AREAIAE
of Z|Qt AP, HZolm, WSy} T2 ARS]Z wio] gt Jo] AgE B
71&9] Fx4 EHEoIY AR AP Yol Eohes 5] AgAstAL
ASHAZE o] ARt HollA, 71& =49 ARSI gkl thigt AA1A A



14 7129 25-10

E7F a7€H

N
filo
>{El
i
2
s
(o
_-
o,
oK

fF ofF o
e N
fr =
. L
or
&£ 9
2
(e}
i
i
N re
o
or px ﬁrz
o
= N
)
An ox
o
S
L5
TR N

posh
N
o
>
[>
juii)
9,
=

shLbo] ‘Tz o @ QlAlslal, 1 ©lof|A]

2}
=olde 715 Hlse FHHE AdstEes Alxe Aol

ofo] £ AT FhY EA TANA AFAS D A2A2Eo] A ojF
FEHT YA, E FF olwd WAoE B8D Aol UAS B

1 IgolA ke ARlA-wEH APES AAR R sk} gt ol
53 ABAIE 7INE =AIZE AU 7R Ade 9 A 2ok, ESE
o 2AQ] AITE AR HR|9 ARS]E TIAE HsfotA] R X|&7sst

A 4 ol AU AR TS Ue RSl o dre] B4 Ert

3. A7l 74 9 e

gk} SA4ed =24 SHes F4ET

WA, F EA 4L POR ABAL S BN 7R A 83
2 B ol 919 ABAS D ALAADY B4 Hgo] B T2 WL
AESt, olefat o) A ol AFAL 7|8k EAGIA oA Fare *
3 Blo] QA Abwlich E3 F) 2 EAVL S HHER AnkETAASE
FHOoE, ABA0| BEHL F FAS B, Y JGol £A] A



%R 15

U Bt $E3] MGHL YLAE A o] BYNH Faf AniEAE F
LY (Smart City Korea) ol 3708 ZAIE AUTEZAAE (RS ARFELAA
g FE o Mok, ABAL 7Nk BAVL AlRle] Hel Baot A8y 7}

Ao Festes 2F=7] A%t 24 7hol=al viel a/dvt Y dx

N

Zog o % A AFE &3l sie] ZANA9] ISRl 7IHE Vs A8
A2t EA] 9] QISR A 8 5FZ EARI 53] A0 Fagt <l

5 oAl &84 tJARl(Ethically Aligned Design)g 1&5tAY oS
B o7 et A7} IAlE SAHRE AL, ZF ZAZE QISAlS B

AGALEE EY-TESE B ofme feld VE0 UAL Hg 9

2
1

e 2, AFAs 71N =AI9] #EE] AA B 29S AT A A ¢

AERE =E3 olg f8l 242ASSPIE(AHP)S 7IHtes o A&7t

olo} e AT AT WS B B AL ATA A9 £A0) g A

Aot eF< At FEA A A, s =4 @50 A8 Vet AdE A
o



16 7184+ 25-10

4. A3 W& ¥ Ay

U HAE Aol IBAE 71Nt BEAE &Sk WAl E3t 24
el AmE T ol AFAs 718 TAE et AARRES skt A A
MFEEAIY 12 7]& WA e AFA s ARAIAE 7|5 AR HslE &
5] 9rgolA] Zet A oA AvERA] ATt 22 it JiEA] A 9
9] 51F4] Ao MEF it o3t =7t FEo] FH 1L TA|Q] AFH
FAQ1 AlFIEC] 49 A FS Aol] ofgA wEH, V& Fgol A5T v
7] Q1FA 5ol Do A oA BT & Qe T2 Sl |
2 TAE vt Aotk wiebA TAQ HESE ALY HHAlS glsto] ARl
o)t AP AuA F419 YA HskE aH
FHH, 2023~20254 Atelo]l == o] I/ AU AREEAIAYS AES 2
I}, IFAs 71&0] AHETRAAIES] 4] V&R St A T £ 9l
k. 2 QIBAS 7140] ARERAIAZOA FHSIeH SEE I gl
T Bkl HIHou A Aol A 9] RIFA s 7|eS AAHoR HESH: A
g 27| oYt L A AnfELA|A A mato|uA] Hs, A5
A Q) Y] BS54, /1A Hol 53 T2 IFAT &Y EAE 2EHOo=
R AFsI o, TeAEER A Yed & Q= g8 ZAd gigt
FAHRI thg "Rk tieire AFEIA Y= Aoz YERgTh
39 8 Z=A9] AH 24 A3t 3R TA| F82 T ol i &
Loy AulA FA19] ZAI7}F ofye}, A AudA Hyto] A A=A
AE WAStsts AR AAEI ASS FRIT & Utk olF ZAE USAE
71&0] TA 299 5847 WS Aske BAlO, M2 Fefo] A4, 7+
A, A HeE 23T & tke WS BYs] st 9o, old g5
Al A, A, T34, JU HSE 4 PO SR TA] AU AT
A AHMIAE 5ok Utk



3171 9]

% 1=

2] AL

o
Rus

7|9k EA]O]A]

X H
—

-AREA]

Ry

|

o

o2 Ued

A
LR

FH)E, AUz Bl

Z]
S

ARRA 2% 7|&E

LSS
R

04 F8=

g 54, aE 2EE, 33 dUAHIARE e

S
—

et 1 H=

m=ofo] o274 A Aol

A 7t 299 R RE 29, A

o 2o F HA|

5 o
bk, oA

o
=

T

2|2 A A

o
Rus

I(Responsibility by Design)’ @+

o
j

Al

g 9

AR

Z =AY o

o]
=

He Al 34 sfeict

9

Hhbgog

=
=

kel

B

ot

St
=]

ol o, Al

J))
%
<

v

o
JUA

il

Aol ApEsta, ol Hash

=
=

SAs 75 2AI9 F2 #Ed fad

|

] g 214 Tl 4

)

o]

ol
U

8o BT

do=H, 7ls

AA

o
=

=1
T

=

4 HoUt X3

£



18 7129+ 25-10

ohge] B AL Fuf APkEAIE A B, Seltete] A PR
3 BYSE AvtERA] Ao 59 PP A@okn eld wel YL A
Fsigict. ol Fo APANTAL QB4 L AA LS £ -2k 3
Yol Huehs S22 ARA o] Bk SEHOR 3 4 UwS Y4
A g Jaeke o slofe Ao VI,

E3 wE-mele], FFHA- A, OB, FFYY-GRAHA 5 20

EAEY 8 AR ZoFe tder w4 flad &2 Adsia, 7HYd

Ao zH, SHdE A B 9F HollA 2ot mabRl &9 aEet FH
o] 7hssid Aoz odE.

SEske b Ewol H7IE 7IdRt.



A1d A8 19

AF A E
A1d A9 2aK

1. A WM ASK|S2| 22 &0 st 2+

A3AE 71&9 4% Y AAA ZA|(Cognitive City)9] 578= F1Ist
= 71E9 =t 4 AERA] Hi2te)S HolAe AlEe =
Al 9 B2dlS A|ASkaL QJch(Finger & Portmann, 2016; Mostashari et al.,
2011)." AAA ZAOINE AFAS 2 ASALH S 9ot Ve B &
&3k 22 dolA, AlRlEt AR 71A]of @3}5-% AL LFok= 2ol ¢
/SO]E}(Helbing et al., 2021). T=A]oA & Ol TR 53} AFEA|AHIL 7]
4 51 2493 74 A siEd i"“ﬂx] %I, ANIES] A" Hoot &
B GH 5 &84 Y22 7|Ne g dA|E ook gtk ARl a7 A S

1) A& ZA|(Cognitive City)oll digt Foj=

_101‘

pjoiet cered, B9 A8 E U

o2 Ssotal P 25k, 9 tﬁﬁ‘% AA5EaL ofsfetal HREE = Qe Al
AE (Mostashari et al., 2011)0]2k= HolE A& & 4 Aot FEEY JAA|F ZA]

of gt 224 Hooll= ShE I A tﬂg}oﬂ gt o] 83 3A4E IFHET
A AEI(A/1S)2 IEEEY ‘galxlog AEE YA (Ethically Aligned

Design) oAl AR&sl= AHEA5AlAEl(Autonomous and Intelligent
Systems(A/IS) 0.2 IFA(AD, 7IASky, EERYA, A& ALY 53 Zol
AAE TS QIS waety A 29 AEAE T QAR P
ot Ae@ AlAF ARk ouditt. o]2|et AARE ©ed] AEdt E1E
doiA Foi7l FHe} Aol wet a5 8- A8E ol A4R Asd 4 %l 1
A7E AR AAC] A-AEQ IFE vRthe EAS 2t AAR XqAL ofzf
YAl EE gt
(https://standards.ieee.org/initiatives/autonomous-intelligence-systems/).

2
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E79], gA" EA(Digital Twin)d &84 9l5Xs(Physical ADY AR =
Al B dlofElet b olgrof] Hith Hot A B AAE a5kl Sl Q)
A5 Al2ES B85t =AU oy 375 B35t Az 71edt A
|27F SRl ot Al B9l mE&Ado] AaEHA ANl 42] o] A E]
I Aon, FA AMEE Jsfiot £ lAaE FUISkL . 55 JISAlE
|2d/llo] |9, APH AlA|, B o=, wad 22 AMS]A] Weto] 484 39 7]
&9 24 EHSS AT 5 Sl H¥Aol EAETh

71E9] EA| AFoAE ZpE, v, |, 9 59 olf= S8t ke
FolA At} A= 31 WollA AR APE 9] A== vl=olA 1930|fA
70E7HA] ol Fd £ AF E WSS e E o Al=d JAFAPEQ
‘HEtold(Redlining) & & 4= Utk vl= A U EZF A0E 2RlS It
ZolA9] FEgtold' 2 F& ofxe7H nl=Ql § A HIFo] AFS= A

671, BYAL B)olM Aso2 Y 5HoE IS BA W &

El
4 o] Gl FUSOIAL AN FegEiZolt AR HFA ke

oH

jus

S~

olgA HEelold T B AHA BYL Azlo] AL4E AT} ZH o]
qlog qua% A AF U UEL ABAY 1SRG A, A 27
£ Tt 38 715jo)49] 2po] ofje} o
LH A3 A 1 A2 A7|A Q% b A5 BHET B AR HEYUSHE

T2 BAR A 19680 ZAZEH(Fair Housing Act)io] A|S=|HA
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(O3 1-1] 0= ZA(ERTON W XK =210/ (Redlining) 2] GiIA|

R P sy

Az gf7jelo} ofel

T o] EAlBhs BtolAe] Apdat BaEo] & Qizld o) ojaHow 2}
YElo] griel, HREA7|Ee] BT A wAE st oA} o]
Eol ggow olmsx] ghe Azt 25| wEuo] Yrk UAE % AEA
5 7180 HER 712 wA0lAe] Azt W o FHebAEe] dAg HA,
el WakEh AP, fAY A, LatoluiA] Y| 5 e 9wl Hw
& oItk ol M2 7|&0) W] £A|9) BT A&7 SHA7IA
o The shEoR J1Ee] AEld BHEE SEAYIAY AR g whEof
9 %= Qirks o] 1 A1zl 9lt.

oloh 22 WSk wAZ ART AHEE BEAS e 71 B ojne w

3) http://cml.upenn.edu/redlining/HOLC_1936.htmlhttps://dsl.richmond.edu/p
anorama/redlining/#loc=5/39.1/-94.58&text=downloads, HE Z=H|<l,
https://commons.wikimedia.org/w/index.php?curid=34781276.
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de o S AR 53], 2A 2A diEe A8 FESAVIe AT
= A5420% s e Ak 7les 5 284 Aaske Tidiet A O
23t 7]zo] ofd 7Hx|e}t 7|&o] met ZEsteAol it ARRlA-wE 4 HES
27T o7 EAI9)4 £oflA ST Alo] iz FESAVEeS &8l =A
+Y9 BT A&7FeAE £011A she ANMERA] HEe|th
J 7ol WA HHA A9 7]E lEte] FEFAY, HEolH,
OARES, ZE AMHlL 55 28510 ZAOA TSk 4%
ARIZAE shdstete A7t vk AntERA(smart city) @] 24012 501
o ARSAVIES] E82 BAY ¥EY, & 34, wWE A, A= 9T
T 2% 5oIM © U2 A ARG B A2 HiES 7ol skl Al 3,
o, BANE TGS S 715 HAUE” AvERAIY] I3 B4
719 4ke] AE ISl v kA9 AErhedES SiHshs Aol &
A, 22l e AFAs 7leol =A B Ao w2 23
A0} oA AFELEAZE IEAE 7IRE AR o @A s Yokl Sl
A ARPERAZE HAE A FHCE A 7S HiEkE JigelEhd, <
Als 7IHE Al A1 AitEls dlolEe sAls 7es 285t 52
I S =TdeA A&7Est &A1 S TRssHl ske B AYE
Mdeoltt” o549 71&oly 7135 wsto] wfet TA] ARl7t g e] A =i 9

o 250l Ghgata shsh] SAE 24F =4 ol Bastn e &

o

=2

o 1l oj

N,

4) European Commission, Smart cities, &AL 2025. 9. 6.,
https://commission.europa.eu/eu-regional-and-urban-development/topics/c
ities-and-urban-development/city-initiatives/smart-cities_en#what-are-smar
t-cities.

5) 9718(2024), "AUFEAE o]Fo] LAl QIFAT EAL, 29, 11F.

6) o181%(2024), "Z=A9] H|F el ALy, ARFUACAEA, 20-215.
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ATASL 71 I AR GBI T T1%olt AF B Aulist 2
Fsjo] 9 Hol 2 GFAL WA ek =, QIS BE AL Aulo] EY
A BEEE SWILolA WE/1&UE, BAI0 BelEl Hopl A 97t 9
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gt 2, T, olvA, &4, 9, A=, 270, B, EF 5 =A%

g =
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SHoE IAFAL} FH7|He] Fofsk= TFY A 319
A v e} K-Al A8 A2 FFA19] Al U7 A
Aoz FAsHE oA, FFAE 2 2

Ad 2 dmetel AdsAsel §9d vHE AeAl Ad A FA5
ek

7) AAA(2022), UFAs ohF719] TholA & ALt AHAA", (A4S Al
3935, 3%; HAA W(2024), "ATA S, HAAL 36

8) A71E(2024), "AUIEAIE o]$9] ZAl: QIFAG EAL, 29, 89-191%.

9) %EJLET HEAR(2025. 9. 5.), “EAZZ AIE Z4A A-&st= ‘Al AlE 24

10) Zﬂ%‘ﬂ?%(zozi (3 2 GA B U ot a7 2 335 F), No. 93.

11) FEXER BEAE(2025. 8. 17), “ALFYP}-£2- 258 Aito] = bjgfrA] -
FFA, AL B EE =7 AREAl "o
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[ 1-21 ZFA Al ZL2IE] I7A—EEA

4. Al-2RIZIE| BIS SHAH

A FENEE HERE(2025. 8. 17.)

‘Al AT O oS ARRE BT A QT 7|29 ARERA] ISAlE
71&S AE5HL EEoks 2R IAAE ¢F ok A3Als &0l e 7
&4 A9t 1 HE/0 TE dFo] IAY YHBAVEY 2P0 E tE
7] Hzolth. AUFAle ARAIAE 7IRES] At7t ©A] (Al A[E]'of Hiet Aofut
AEA T A 71&0] AREAE] AR} H|S5HA| AP A2 7] T
e EA9] Higlo] thgh FARgolu P st FMA tiehke A= 1QkshA] ERt
A 7129 L83 upARAT A5t 7129 Al S I<55HA 2 Zolth

7129 AULEAY Abs FE AMYE T 7R SHoA 9 HE A 9
ok Qlze} 5 9 &g Ao FFE] St 1} F4lo] obd AREEA]
AFEE FE AHY HE fEs] S AHAA SHE HE ATd
(Przeybilovicz et al., 2022; Lim, 2018; Simonofski et al., 2017) AUIERE
AolA dlole o] g8d 1HE tE A-E=(Juvenile et al., 2022;
Kitchin, 2016)°] UAA[Rt AFA5 =A] B S84 A= B7HE & Q=
At Addoz 2= Aot daElE HE, dlolE ZetowA], FHokA
Y A A1 5& 18T & U= BAY HF AP HRtel tis 12

wlsks Zlo] Wasi.
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EHE deYdae CCTV 7HEto] 22k dro] BEy) fARiH= ohdll
A daElE dy= 304 Bt iAo FaEE Aol AAiH ol AjbE

12) (2FAEY 9-49(2025. 9. 2), “ASAAYE, TA &9 Al &8 QdA A A%
MEWEH -l AT MOU AZA.”
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A= &) Daily Mail2020. 6. 24.), (%) New Jersey Local News(2020. 12. 29.)

oflE |QF EoF oof ZA] WoflA QhiRIA] V& E-&9] tEAQ] AFE=
952 do R §F Tt A7 AMEE Fsi= ofofA|= HAIAE] Y] S
IRt 7124 Xsfjoltt.

T A AR FoA = ASAE 7IREe] QHHRIA] 7l&, AAIQIA] 7l& 5O
APUEQ] 2 Ao SEHATH= ol Al AR BrE|o] gt 4l
& =2 HAaEToh S Y Ayttt AlolHIH oA disky i vl

2 v]ge] ARl FARJIETAI7]7?] Human Rights Watch(HRW)of| w2
. T AR A0l HEstol A f19ER1E2] DNA, @99, A
= 5 A8 73 A JEE FFste] o]& HlolEHo]
3, o] HolHE TJOPEH &5 2 E3E) oleh= AA AlAH
AGRtth= Aolt(1d 1-4 3an). o] AIARE gt o] A3 ZARE

J HPIHE AAREe R 2Asto] AT FE e AEck, AAJER HF

~

H

USL

ol

13) (RAYE) o]AT(2021. 5. 26.), T, Al 7H= H7HA] A1? a4
=z Ay 3.7
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—‘-%6‘1 A = AAFY AZA A Q54 7E=

AR, IR A AR, 57, 71AHY, HA ARE 5 A X?‘a—‘ﬂ 6704k

of AAsta YFERIEY WEE dodle= Aol MFPHIL e HEE
20199 olHR ALHI Qlrh” AR A ARGEE CCTVE B8e T4
AN AL st AZAA Sho] 28] A(Hikvision - VR < 2 Ayt
=7} QtE Y1ge] 97t qlohy HEFsI T et Ayt AR RAe} 7]
HollA sto|ZH[A AlF S RISk 7|0 A AF9] AN FHESH
T}l sH= AL okHolA] 7]El 9lEAS 7]& Qu89] 93T ol A ks
Aol digt 98] Aoz olsfd 4= Sl

[ 1-4] ZHRHEZATR(HRW) 2IEENM AMEE 36719 2l Bt

Some of the Personal Information
the IJOP App Collects

The 26 person types listed in the HRW report

A= BBCEEHMY 2019. 5. 2.)

14) BBC(2019. 5. 2.), “China’s Xinjiang citizens monitored with police app,
says rights group.”

15) ASIA Times KG F(2019. 8. 2.), “F=t, CCTV 508 A% 172 A7 U2k A"

16) (AFAE) wiAB(2025. 6. 28.), “F=F CCTV 4A|, AAYUTHA HE - =7} o
9% e
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ol2ig AEAS Yk AR 7]&0] ogS Hgk U] FrjolAT %
oke A ofth 7|4 Wolzt ARle) 7B Ao]d] ZEL CCTVE B8
ABAS AHEALH 7N] AntE Ao AukEA] Aol 5 Gl Al
olt}. 2024901 FHY X8 JAGR FAH, AW PR, WAL

gADee, F2o FolA oluiEe] ABAE ALEFS BEste] SA5

OFFICIAL

Cisco lnernational Limited
Project Name: Network Reil: Managed Stations
Project ID: A31508/ Deal ID: 55477821

NetworkRail
R

Managed Stations Smart Analytics - Service Realisation

mart

iy
lytics

NetworkRail
-,

<

Customer Experience (CX) Use Case Description

“Through analysis of snapshots,this use case prod.ces a satstcal analysis of age range and male/female
demographics. The use case i aso able o anayss for emotion n peopls (e, happy. sad and argry) is alsa
available but is viewed with more caution,

Use Case Locations

Managed Stations ‘This was used for ane camera at 2ach station (gererally the gatelire camera), where a snapshot was taken
Service Realisation Report every second whenever pecple were crossing the tripwire and sent for analysis by AWS Rekogaiton.
Version 1.0

Use Case Approach

“This use case requires a rip wire and monitors people crossiag histrip wie. Either when peple are
decected ot every 5 seconds (whichever is longesi), an image issent for analysis by AWS Rekognition. This
provides information on gender, age renge end emotion.

Feedback and Beneflts
Experience: Pocentall the customer emotion meric could be used o measure safsfaction

Apeil 2023 Financial: This da‘a could be utilised to maximun advertising and retall revenue. However, this was haid to

. .
Confdential quantify a< NR Propertes were nevar successfully engaged
Network Rail Managed Station Service Realisation Repert L

AL A AWt IS 2A]
&89 & Y22 AlXKp. 53)
Z+=: Cisco International Limited. “Customer Experience(CX).” Managed Stations

Service Realisation Report Version 1.0 (2023)

Network Rail E114](2023)

17) The Week(2024. 6. 20.), “How Al is used in UK train stations.”
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wro R el Apgshs AR A4 A2, W AW 71zl ZEALoIA A
7F A A A AT SR AL, ABlE g4 AAR(REA s
wet AQle WAL EReke AAE) S 89T 4 g AFY ATA ¥
802 1 4SS A FASHL k. B3] 4 AT 2L WS 7%
wQlo] 4H BHo BE JFsAL wA ABAS AWdAdA 44T &
24 7|23 BEe A WYY WaRS o Bzt

(2) A3AS 7 A BEEe] kgAY AAle] B
SREEAOA 71 e s 9E W Ade mel.
A7 AL Foltt, AFAE AL FPAAS AAste] 91PS B
ZYA2E Aol LAY FP2AS HARIE ALFPHAFLEATY,
2021. 2. 3.)9F #AE Alal= 20169 o2 FEs] BaEA ok 20169 A
EUolFolH BT 73 ARFYAEAL MAY B AT LI

o
o
D)
ol
N,
a3
N

18) Network Rail(2023. 4.), Managed Stations Smart Analytics: Service Realisation.
“Customer Experience(CX),” Version 1.0. Confidential.

19) (AT o] A]), Ast5(2024. 6. 26.), Al BEEE] A= HE= Alo] Al FHA|
Qe - ok, dAd 739 A =
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AL F AEA A duElgez gt YL AFSIALE” T2 sjof &
gt HEwt Bd A EFdY SE Al AR EfdHE AdE
QUASHA] Zofl 4R AFI7HA] 3t A2 A& 7|44 AL £
Al AR F9] B EATE Al ERd Apdeg SRtE T Qlh

A wl= AIZGA AT 2 B T2 LY AEFPRE Folm
(Waymo)& cVdEth B 724 EAIE 211 Qe 2=
HYPA 9 b2 T2 ol gLt FE, Aat &4, B4
o BuER ok IEAs 79 Bl Ae5n A E B3] AL
TP Qbxg EAC At WY Al HQ) A 1, 79l YIAAHE 5 A
sl 7ksAdol F2 ABlE &84 AR QA=Y

OECD Al BATAZA0A HHIL U= AFAls AL & 99 HYET A
Ao M2d RldE A5y HHE AF
5okl JTHIT™ 1-6] 2. FA| ABAS AL 5 Rl E - AgFdo] 2t
A= HIEL tads] Eojt 24120224 9F 1.1%0014 20254 °F 0.4%=2 2
2)0JARE, o H5] TR Abel BIsiA] 7HY =& HIFS AAstAL Qo] I AlE

T AL AROIAM o8] &2 FREE Holdl ol & & K™ 1-7]
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20) (AFAEY FIA(2016. 3. 1)), “F2 A5}, A20F Alx W} - HA
E3 /\}_T’_."

21) (REIFEEY 7521(2024. 5. 25.), “F=F A&FP=} Q7 AR}
J= /\h—, ¥ NHTSA XAL”

N
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70

Number of incidents and hazards

10
0
$ PP PSP PSPPI ST TS SEPSP
SV S SV S ST ST S S
\ &
- \‘t.: & < & &8 & ‘!fb & g of S Nl \}'c & B & 8 ¥ _‘@ @’b 5‘)

I Total incidents & Hazards | | B-month moving average

Note: An Al incident or hazard can be reported by one or more news articles covering the same event.

Z+&: OECD. Al Policy Observatory, Al Incidents and Hazards Monitor(AIM)

(32 1-7]

S e A2y

(@9

A AR QISAfs AR S0l

%)

Incidents and hazards (% of total Al events)

v i ¥ i3 o i £ ] > ] L S = > > I o o °
& & & . 1‘?@ e 0550’ O G A A Y N A
o "y L 3 5 3
SO AR T R R I
[ Mobility and autonomous vehicles [ Government, security and defence [ | Robots, sensors, IT hardware Consumer products

al
&
&
¥

[ Digital security [ IT infrastructure and hosting

Consumer services [ Logistics, wholesale and retail

[ Financial and insurance services [

Note: The top 10 industries are shown.

] Business processes and support services

Zb&: OECD. Al Policy Observatory, Al Incidents and Hazards Monitor(AIM)

SAEE AeFARO 714 WA SEo] 19ARAA Bl SeA@A
Boh ool we} thakk ALSA ol WA 4
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o] Z71Ad A H
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Arzolo} & A0 HAlth olg Sol, Ao ol QHE(HE, FA B) 9
% A2dlo] WAl wet AL dole] el ZuiolA] gela Aeld B
A7t BT 5 U A0 A2t 53] vloler|EY AF AAde] Tst
2 A9 Ajago] £ 712 -dolert exApER Bl 4 glol A el &
A YR, oF &8 AN AR, A7 4R 5ol A4Y A4S metolux] Hajo)

v e ATo] AR S8E 2RUA] AES HH ol8X W o
% T 918 & 4 Itk AHRFW BA) AL BA SAEY of
ol ket <) 49, ok §Y BA ol BAAL Uk A 7]
So o 2 A A B, 7 AIA A B9 o9 Ae et
1x]3t0] g 4 AAAIL, o] Al 2FelFel Belte] ofaf AAEA 74 =

=
4oz P88 4 Y oA} Yo FORE ASA o4t B FRsAol k.

o[:oi

vii|
ZH
=

i)

(3) A5k YArE: BEAAHIA

HIESHE9] QISR 7|9 A HA] AARE S3AH[A0 aa/d7t <t
S5l =g=glont, lE Mot ApEHQl AWE St ZHEZEA
20179RE EX S50 AP =S B A8 dsAls dalE
(System Risk Indication, ©]5} SyRI A|AENS =I5}t o] A|ARLS Thofst
SSECIHE 7Hte R 45, Ala, & 75, FAA BE, o] 59, 44E, &

A 7% olF 5 3157 MeE Bl A £ +F 7154 dlEso

il

rlr o

]

22) (FAHANE) Fw=W(2023. 8. 13.), T2l ZHHA] B3 AP FE? - vhg HY
o] gidl.”

23) Brief by the United Nations Special Rapporteur on exztreme poverty and
human rights as Amicus Curiae in the case of NJCM c.s./De Staat der
Nederlanden(SyRI) before the Districgt Court of The Hage(case number:
C/09/550982/HA ZA 18/388),
https://www.ohchr.org/sites/default/files/Documents/Issues/Poverty/Amicu
sfinalversionsigned. pdf.
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(1) 2894 AZA5(Physical ADO& FASH = Q= TA] Y AT

NVIDIAE 202549°] "AFtEAIE] Q3452 A% FUHZA FARI(Omniverse
Blueprint for smart city Al)'& &7/1otHA HAE EY 52 93t AZES]
of AEE ARSI of7|ofl= TA] AADANA AT HADEHS 53k A
EY0oldS 52 4 U= NVIDIA SYHA' 9} QI5As BE ARF gh5Z ¢
g &4 dHolelE A4Skl 918 NVIDIA IARA AZRiojEE(Vision
Language Models, ©]3} VLMs)¥} ti++X 2lo] X d(Large Language Models,
o5} LLMs)= S5A171aL vlAl 245H7] $13t 1&4 o8 E Fdolgst] ¢
& NVIDIA ¥l&,* 223 ve]e A4 9l g0k 913t AFAT FARI”E vt
gog HHL 24 AFAT oo|IES 753171 A1 'NVIDIA HEZEDA

o 2e YA AXE0lS w3k

24) AZRIOLZE(VIMS)oIZ olulx), st EAES g olsfela He 4 Qe
Hug Q3A5 Zdoltt,
25) NVIDIA Al Blueprint for Video Search and Summarization(VSS).
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[ 1-8] NVIDIAQ| HIE|Q ZiAH 51 Q0F 00ME

nvidia
Build a Video Search and Summarization (VSS) Agent
Ingest massive volumes of live or archived videos and extract insights for summarization and interactive Q&A

COSMOS-REASON1-7B LLAMA-3_1-70B-INSTRUCT LLAMA-3_2-NV-EMBEDQA-1B-V2 LLAMA-3_2-NV-RERANKQA-1B-V2
PARAKEET-CTC-0_| ASR

( blu

iew GitHub Deploy on Cloud

Experience  BlueprintCard NIM  Related

At&: NVIDAC(https://build.nvidia.com/nvidia/video-search-and-summarization)
(FHEA4Y 2025. 10. 7.

A)ZHsensing), V2l(cognition), PFas(actuation)o] &&H EH UATA 5

EY, B8, ASFPARE ofy} AvtE dY 9 59 A2 Az A&
O

EA S 98l 35 AAE <E5h oddE S "Rl A8 Als &8 BR
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ot} Beld QgAls 2RO Wrigtol Al HARS © 7 ojEA WY
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=4 Y 2AE 80| s ¥AZE Basith

o] AAREe R A 8 5l ARIES] Higt AAZE HolEE T A% AT
HAE ofBA AT & & AUA, E dlofe Hi 39 Y7} Hlho]E]

WA Holdl £9)9] WP FI AL T3] Bash] e,

(2) V54 =28 2 4P ZEE (Al Drone & UAM)

7 A5AE wFet T BHNA B89 EE2 F&E ARoA BEE=
AREAATE 7| (Autonomous Weapon Systems)] H@4d3 QlHA8 7FsAoll
tishA 2ol SHEA gt BAlop--Atolu AN o] g AU
EE 717 E8HUA I A0l HisiMe AR o2 B2 =97} o]Fo]
AL Ak, SHAEE, QIS Als B2 A5 AARTE ot} QIFAs 71N ZAl
A 187 =2 A0E s dH §hef 1 €80 = QI AR wEa
Tt ool et =)= AA R AL Holrh AFAT AEAIAH 7IEE &
AoME Q3Als EEe 8% =% F4AH =AHE F57I(Urban Air
Mobility, st UAM)}E °l&3t AFEY] ol5S &= s FA(C: ofo&A])o]

Aol EEE TsAdol Ao

22 =7 % 1§ 2ok gAe® AN JioAE AR
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o MEE ALotEl Q. ¢4, B2 'EE 889 4 9 7Nkl w3t
(018 'E2H). WE A210653)014 TR Yk =2 oL =2
ARSI ERA AT =2 e e] XY 9
29 FEAERGUC 2 SloiF EEDEUINAYY 72 U 29 A4
& EE s Stk

UAMO| 4% =ARTEE 88 23 2 A9 B3t 48 s, (=TT
WEHT)lA thEAI R glom, 2023 1090l A=l 20249 4L0] A=
At "EARTRER, S 20259 27] A8F0] 2Ue 9H =AY I

(UAM), ‘AFIAE, “HE]ZE(Vertiport),” ‘EAFZREIY 5 2A3T 1%

Am 2

o

2030499 A9, FA, A T FF A S £8lske A4 Ae 8
Ao,

A Hro] HAEE #EHI Qs 523 UAMS B84 34 Tt
A g=H o2 ATAs 7IHE EAS] AWLMo o 287t Aot
a4 AL wo] E8EE 520 18 T A9 Fusto] EES viS

AL, 13 =BG 543

20) 'EE &89 4 9 7WRAgol wE HE (HE A2106535])), https://www.law.
g0.kr/%EB%B2%95%EB%A0%BO/%EB%93%9C%EB%A 1 %A0%EB%B2%95

27) "EAR TS 28 &3 9 2o Bt HE, https://www.law.go.kr/LSW/IsInf
oP.do?IsiSeq=2554094AJAX.

28) ‘WE]ZE(Vertiport) & ZATTIE AANA 7120-& B3 A|(Personal Air Vehicle,
PAV)Q] =4 oj2t&a} 4 AFo=R &8EE HAFY Aldolth

29) BMAIE(2025. 8. 14), "UAM HF AAet A9, d=rdAd 74 dratz

30) (IAFEHol) 77HE(2025. 2. 13.), “UH, UAM AJAIA EASE AlA 4129 A1
Ad YA
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31) KBS X91%1(2024. 12. 11.), “oltE A} B &8 - AR Fadu]”
32) 539 ‘AI1E=FA|(Low-Altitude Economy) = AAFCZEE 432 &o]| 1,000m
ojye] FYollA =&, dEjFH, A7|eFoldE F57](eVIOL) 5 FATT7IE
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(32 1-9] S0l MIE ZHAMA| HolE S2 His S=3)

Az (FER) ARL2025. 6. 2), AL
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33) ‘BAFOEA9 ZAT= UXE ZHEFo| AUEAETE AAET Al wHAwt
ANTES] 49 WalE ARt & HEoE EZEE ZAF(Platform
urbanism) 2hH= §012 F-&E 1L ot ESHE TA9 M2 A F3H9] HlolE st
o} dAZ=o] JloH ZAE FA4Y AEFIYR AZE= dolth
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(O3 1-10] ASKIs 7=t A JHE

APPLICATION

mmﬂt DIgtal SUppIY | A1/MACHINE LEARNING FOR
control

CITY CLOUD

Cloud B

BIG DATA

SENSOR

CECBEEE

' center

2 A7 Tl =AM /B A 7IRE 71e A8 AEleh I5Als AEE

AAH 2ARE SR U9 A5 ATREATE AIEEA|

W AlSE EA AUEAIE, FAY AUEAE 2A, HAEESY

75, EAAE AA NS S v 94 71 vhee ARt ATERA] A

= T4 HEste] fF|Aor FEH A A gt AF 28 E=
Stalzt 3t} 9] A9 B AsAs AHe SAH R HHS BASS

oz 2AE AASH, 53] A A Uitel &34 FAa A& AAY
s T ANIAE ZFAF ZAIES AEE Afob BAglh

[©)

15 98 23 ARl A, A7t A 83 WHES o83 33t
£ AH AFolMe FUe ZAIY ISAS 715 71e A8 ARt s Als
AgrS HA3E ZAIEC] Hie RARE AARIH 53] ZAIE 9% 134l A
oA &2]& tARl(Ethically Aligned Design)& L&3FAL A&t TA] AH|
FTHACE AL, U A 0] Aget QAEAls A =52 fIs S
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9 =AQ) ABAS HF 5F BYS PEUT. B 24 f ABAS EE A
2AAT B IO WY & Yk feld PAAS FYHoR BAt,
SHHOR Ff TAIH LEY AtETAALDL
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2 AN ol 9 F AvtENE FHELGmart City
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FEste] @502 JYH AvtERA] Flol=etel AL AT AINFL =

A QB B ARALY JI 7% Agel whE eed 2xag ABd B8

HIH R QAIA T 716t TAY 24 HAR] A upAof| Ego] d 4= QL
T2 AAD AL T2sluA} sith AnfEAE|Q] 7} gwa shx|ulzF TiA}el
LA 07 Lol sH= Bols AESH, 87 A A9l 5 =A

ol Wieto ) A % AAAIS] £ PlAa G i QA 4
% 43 ALPrS £, T A 81715 (2020) W [EEES] g
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710 @A ARFERA] 9} RIF A5 AREAIAE 7]HE]

TAO digt 7iE A o7t asitt. ISR s AREAlLE 7HEY] Al ofF

FxEE Weol wet IAA EA], Urban Al ZXA

1! tHFinger & Portmann, 2016; ©JAI%, 2024).

gl 54 AR E FEFo] W= CARELA S “EAlo] JREAV|E

| T AVlEE HE 4% 2ARAE sidstal A&7t

£ THE S Qe TAR S ousick tietal= A, 2019).

g FEHoAE Tt g4l 71e2 TA| 7Rk Agste] Adstal g5

geEcty sty 9o}

BR= 20180 HHRF TAHIEAIE FRA oA A|A AUEAE] HEH

A2 FT7H-EA] 22AE F4AD= A6kl 11 AfAIES 2019W ] s

. 7HRIEAR AR AlE 5-188d8 F4F o ZHEAE 2445 Hsh 4
A A Aw7HE mRAEEA R AYSHHAL AR-IEA] 2k R AH|A oA

< FHste & A4S APSIAH e AABeEg, 2019). o] o= A

= 787 AAA7E AMFEEA] 3§ 5 AHRAZ SEste] AMGS FXI5k: 5
FEAYD AMGS FRIote ARAE F 679 X222 YEPGTH tieidl=r ZHE

23, 2019). 20234¥ol= ARTEEA] HE AUA] X1 AXA7F 147702 <

J

34) https://www.korea.kr/special/policyCurationView.do?newsld=148863564.
FHEANY 2026. 12. 2)
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elo] SEEL AL 7120 FREA/E 5o B AUo| ThE EAA
W nhFEe QU] i) o2 HesH Wsle] Bdske AL Fastct

A FEolghs AUEAEY i 2o "agh g St A
AL STHCTA-E 9], 2018) SHAITE 7]£0] AHEAE HIHL £2 V& 34
A A B9 g E= G414 7]&9] o]&o HFE O] o] oAl AR U
2tkelo] Q=1 Qlct

E3] 7140 A9 ARS Aok dF0A A&7 sEREA
(resilience)& &5, AlVIT} A F49 HILHE gste] E594 Jara

5
A Fok= ﬂﬂﬂf_i% AN 3}74H(F1nger & Portmann, 2016), EA| ‘4101]
2 ﬁo} QIZr %’?:]g AAE 73Z5= Z(Helbing et al., 2021)°] ZL9] 34

AUPEREAIRE Urban Al9] 7iEE Bluel AFolME, ASAls 719 EAIE
EA JIFASRETY, 27, AE Bl =A £ZE] JolFE F)F &
3 AEAE 7les HitEE FEskAL ol EAISI 1z Agete e
EAIS] B, AL, ARl ke M2 HeF 2 AelstH & Te
2 P AntEZAI HiR|AZTHOAY, 2024).

35) Th ofgtulE gAue)y AR RAISYEA) JHRR2019) AFelAE A
oRE Ao AT YR (EolE)- ABASAD 5 A5y 7RI e 8
5 BI1eE 4A ¥ & 9n, BREAISICE Beslol £ARAS o)
T 4F9) 2 ol 4H 7o) FRsoicky AHstAY ABASL AFSHT Uck
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AIH19] 4H9] A-S A|&A O & https://n.news.naver.com/article/243/000009
43347cds=news_media_pc&type=breakingnewsZ FAI7]= EAI'Z A9
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o At AFAE Tles EU EAIEAl 8T RS BEE A
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36) A715(2024), "AUFEAE] o] Al JIFAE EAl, F29%, 12%.
37) olAld 9](2023), "=A] Al(Urban Al @2 913 A A, SEATY, 325
38) FEWEH HEARR(2025. 9. 5., "EAIEZO] Al E8A A&shks Al AlE &

4 23,
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FE & 5 Uche HolA 1 =29 Ba/dol Ankarl sHlth. olof] ofollAl
A JIBAIE 718 A1) ¥A oulE mefsial, of2Rt EA] A8E & Qe
WA A8 AW EIA Stk olojA B HAY] EAEE dsAT 7€ §
3t A9 F9] B XpeloflA A Askar /A BFE AEskAl S
ATAs 719 A1) AP AT ApdofAl= 4F9] & Folal, Z=A19
Aol e A&7FsA gioln, &Aoo o] ZAo] Ags) 2 HHFA7]
&9 153} & AFAE 7IES AHAoR TYsto] 1AL TAAHIAS A
%6}% o] &8st Zo] A Wgolgtar o 4= Qirk. ok, ARHYCRE B
gol7t FAtER, WA JAFAs 71N ZAE WED 5 Qe
rg 2UERAC] B3t Folg AEL, T 9 AFAs, A 52 HA Y
AETO RN T ofu|E wefsialAl it
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mEr
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7t TARPERAY A AUFEEA|

FANTEREAN 2 20179 349 21 TRH|HEAEAS] Ad 5o Het HE,
(O3} IFHIHEAEA S SRS 22 s 9 229 AP, A4,
20089 34 28Y A= 22 3 9 299 AlFE THHHE LAY 2
HIAEAEAE "EA9] BAYT ae] o] IS flote] FulHEAEAY e
< Zgoto] A8 FUIHEAEAPIRIAIE 52 Soto] AA ofHA Y fHlH
BAEAMHIAE AlSole ZAIMZ oISt AHARE A1D). "FHlHE A
EA 2 A0 FEREAL QI FESAVER] FHlHE A eS 280 &
A9l 8 7eE AEE £tk ol AR Al AHIAE At 3}
RO, A AR gl B & AR 7okl o7s] &
= A=Al AH9] Heelzel 50 Ao =] A= EAIt Xﬂ7]l:"]/V\
ot ool 2017 WA RHIFHEA7F ‘AntE g gol2 FEYT, 7]
A A7 deiME HEY ADE AT S Y A7 oRIE I

39) olAE-3H4A)(2017), "ATEAIEY 7GR oulet F5 HA|” (AR st
37, A20d A3Z, 92-93%.



FAUELAIY 2 "ATERA G&AQl 24, B2 B RIS S5
Wt A At =AY BAE S =
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TS flote] A -AHESAVe 5= & oot A8 RAVIRAEE v
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40) 4&(2020), “AFEZA0] tigt EXZHA 17" (EAFTHAT), A2, 47%.

4]1) TR JFA7EAD], THEFAL AR, 2025. 9. 6.
https://terms.tta.or.kr/mobile/dictionary View.do?word_seq=062039-4.

42) TATFE AT AP, A2z wet 1. 37, 2. 1E, 3. B o= -5, 4. ¥F-
AR, 5. A, 6. AlEE B, 7. 3%, 8. 2ehF-AE=, 9. &R,
10. 22178 11. A4, 12. 1 g0 A9 AAY SR 9 2719] 4t9] & SRS
flste] FEWEFAGTo] WA SYFH 78 Xhjr FoJste] IAIGH= EoF F ol
shel AR = E oY FEE AASIY ATt AH|AE DT
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46) TATAS71EH 12 20269 1Y 229 Ald H o]t

47) Regulation(EU) 2024/1689 of the European Parliament and of the Council
of 13 June 2024 laying down harmonised rules on artificial intelligence
and amending Regulations(EC) No 300/2008,(EU) No 167/2013,(EU) No
168/2013,(EU) 2018/858,(EU) 2018/1139 and(EU) 2019/2144 and Directives
2014/90/EU,(EU) 2016/797 and(EU) 2020/1828(Artificial Intelligence Act).
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48) Paulo Savaget et al., “Empowering political participation through artificial
intelligence”, Science and Public Policy Vol. 46 No. 3, Oxford University
Press, 2019, p. 369.

49) g0l EEFOIARA, HFHMY 2025. 9. 6.,
https://stdict.korean.go.kr/search/searchView.do.
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Non-discrimination)
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TEE SoftiEH, JIFAEHH 7Hs) | 7HEAS AviE
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(Transparency & Ahqi P 16@1
Openness) |, oiapso) ‘Bog:, ‘of AEaper olafe 4 Sl 57

QP & AfolHRtE |« o) darElE 7]‘* QAT AlARo] AfolH FAoLt AT
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GOUAI 9% BNy
« gaEE 7Et 7] 2 T7o] $81% Fgof] "z 94 7}
& 83t gz g % sl
« TAF Wk E/\lﬂ tlolHE dgsfetal A4E(deanony-
misation)& WA ¢ U= HS AAE v=HE o 2

Zefo|HA] Ho

(Privacy protection)

PG Ao @ AFAT 715 71 T2 Aol Flevel
of intrusiveness) B7}, @ Zfo]HAlo] thgt Y4714 4]
T A FE
TA9 F7HAR1 Al @ HlolH Y] A A 7Hsd BA,
@ 49 ¥ (right to explanation) B4
A&7Ms73 49: AFA S AlAEE S0 71 ZIskA]l Hhaleg s
(Sustainability) ot =9
39 ATAE 719t AlA”S s w4l 9 & QIjE A
I s LS A1 AT = U= AHE 4”]
< A 94 1A QAR E‘“’*&Kﬂﬂﬂﬁ) H39] &5 F9
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AAD 92718, S Aol Fstgon, ol o BE A1 F4dUo] AgA
& 2 QAL WA AAk F 7|EAe 3 AR )5S uHa

stk r@El7lE S AT AHIE Q7] S, o]F $18) XAk & 3 712
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oLy ol1Z+AM ey £
[l Betsh, A He)) o [CH28, T2 3, bixpey,
Abglo| 7129 Wt xHE HAs]
MUY weH AUy
HlolE 22| Hall x|
259l 25 g2 3x|, [RI3), Q17to] Dsfst SHOZ HE)

ool B 23, 53 - 9i2d 2] & >
ek 234

[ oA, Ol bRl 201 713 =%, AL B (B34 5%, 0159 35 0lel 25, 47| 30yt 28]

Az AFAS ) 254

2. ATXIS T8t EAIQ THXIZLTIKIR!
QA 71 ARBAVIEY AgAgel U Hola B4 J1eH 4
W ALl Sato] whEA) AREEA, W 4F EAQ) 1 02 Aol

_]
YA AET Ytk ANMEEAZ Fof A7) HEe e 4 G Aulavt X

51) ATAs =8 AFAE
(https://ai.kisdi.re.kr/aieth/main/contents.do?menuNo=400029). &MY 2025.
12. 2
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UeRe 5= AL, AFARGA R stoig FRIOA v BT FPAHLE AlS
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Q) 2242 TSI AaA Agsks Aol FFEAAES she WA EAol]w
St 4 BARG ABAS AlAde] oAbAH o] BEHT 49, AUSS
AR FFS BXE 2L olSEHAL oS AT 7181S A Hrke

oA Az} At Aol B 7HEAL g 5 A

L. ZER Y ARRI(Value-sensitive design)

AFTAIG 7Ie= QIgh ZA19] Hskrt AFIA - 7ed 19| Qluet 150 HF
wo] 7|&dAEA AL FIoMA s AN = 7H] S4 HARIE xS
THHelbing et al., 2021; Frideman et al., 2013). Helbing et al.(2021)<
U ARI(Value-sensitive design, ©]5F VSD) E+= ‘28302 AHEH

YARI(Ethically aligned design) & 954 83514 1= ojof & 71X]& ot

i

29] oAl B3 YrHCE 2-3) =) olefdt /HUATIAAS St RS
& EAAZERY ¥ ARE AT olSHAR A S EPY PHE AxT

< tHFriedman & Hendry, 2019).

H 2-3) 7IXTRZCRRIM 128 4= = FQ TR

AHEELAE 993 7RI ARI(VSD): 12fd 4= 9l
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334, 5 39
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b Helbing et al.(2021)
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(20160 ¥:3] FHoIt FAQ) £ o ABlE 12 WO o]F 4 ¢l
oha Fgakh tAE AL olujdt EEo] MAoR SgutA EE Bl
Aol HehAE Lol B o | Hko] 2L WA (FEHUA), AN HAl

o Fold Ads dA

oA AxE 7RIAHARIS AASH] HsiAs o8 AHIAE dA st
+ o] 835 JAFAIG A2AIAE 76 ZAM = Va2 2840 H
d Bl Fa5HH, ol WFF9 7|7 2o =® QA Eolof gttt QA%
Hb EA] AH|A0] ghibo] Z]e o] ¥ ASS TS 2K & e =
AE oplst7] dizo|t}. ol old AWdA Ao L2l Aol alo]
o, WF TA 299 7|2 AAE & = AthHelbing et al., 2021).
Helbing et al.(2021) 7HHAHARIS HoliM= A2 AS5E $E J= tF
o B3RS AOJollA B otk shaL, ol HsiM= HAH AT 559 =
9)(deliberation) I}3o] ¥tEA] © Q3 Hotth

o] Qo= ‘HIFF9] yARl(Democracy by design)' 2] 584 E3F FXREIL

U=t BE EARIe] I50A 9 A= A" His] 159 oHe
g A7t Qs Ag F8 948 EoiHelbing et al., 2021).
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3. HIOIE] AHuHAAQE AR COE2] 8, MY, &&

Hlolg 9] @F-g 74 oy FHY HAE FA= 71E9 AUEAE &
E0AETE ofyzg} JIFAs AREAIAE 7|6 A4 ESL F83F o]4reltt.
Kitchin(2016):2 ARFELA|9} Ho|eja}s} RofollA |2]F] o|wE 2714 71
1Yg FESI A AR+ ‘flo|Eske} mLeto|wA|(datafication & privacy)
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A Hlole FAI9F KX H 7]Hket f1X]7HAl(geosurveillance), ZEO]HA|
afol tigt oS, x|t F2l9] FA, oFstE= SAlet weo] itk + WA 7t
Hadls HolE AR, 3-f. A7 2 #-E olroltt. Kitchin(2016)0] 5
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AZAIE 7I1&o] HlHolEE Hg o= gt shgH|o|E o] o wet
oA 1 217 A ALE o= Helth

B TAME AULE FHA|AE(Smart Information Systems)& *FoH=
SFLECNA Hlole -} AR, ZeEto|H A, olsf A5, Hlolel HEF, FAH
Ag3t EH5 #H o= ou] Ead HE QItHRyan & Gregory, 2019;
Tsamados et al., 2021). 53] i1k Elo|EAIES} @Azt Hlo[Euteld, A

e 2 QAR B Q1Y) AAES L 7 sk A Zeto|HA o] 99

S 718 5 ks Ao| a3t 07 Agtoz AAEIHFloridi & Taddeo,
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F =0]% o]Fojd FoZ HRItKClever et al., 2018). A|WlE0] AF419] T
Z-&ol His fEdcr dealds A B, A A9 aeFolal &
AEIA AlFo] o & Qltk=s Mk nEsfof & A F oItk AR A%
AY Hol= yA" AH digt A7|addxt gAd A9 HdE 3
H}toll tisf sked - AA A =07 B agt Aol
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L. HlolE9] A58/ St Hel 1H9] Y

A Y = EA] 7 HlolH o)F 2 #EE foto] del-go] 7Hsst FH
dole #3 ¥ #e FFo] FasiAr Utk 5o AR AEZTFAY
(2020~2040); 2 TAEHEY 7M=E SHES F5010 1Y IEHHE 7Y
B 9 ZRoHcHs W8T AFEQIEY, IS4l 5 AFET &S &80t BE

3 FE-AZ 2 245 Asd IEREE APsHld= 2R L 9l

o
=
AAH R 03 & Qs dolHsing &

Hetsta, ol AFAS UADES St AAsle] T Zlo] BT

Az Ao & AR 7Ied AR Het Zke] gutolnt. FHstal
WA ALFAFE Afo]w] FAo] FoFd 4= ths 24 E&o] EAsk=
o Adet 43S e Aol = FAR "ot k. 53] “EHE =A(City as
a Platform) 782 93 2E42 7|HEe] ER42 7ds) 24 &A1 HolE 9

H dAS A = kATt Heto] BAI7F E 4= Qltk APL 78 A5 S

53) TA42F ARFEEA] Z9AIE(R1)(2024~2028)1(2024. 5.).

54) TAI4A}F AUtEEA] SFA (D014 Holske EE TA|(City as a Platform)=
TE ZA] Hole7t AAR«s EHE oA 333 Wzt AlRlo] A ZAEAE
Sidstal, A2 AH|AS} 7HXE AEHo R FEot= TAE AW QT
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o} gAY EADigital Twin) &3 YA 73t ZAA

"A43F ARFEEA] FRRAAERDs ool Ly TAI7A 27 EA
A 712A18(2023~2027)s2 B3l HAEEYS] 5 9 &§ AAE nista
SR AU -5 E4okE FHlstal ot SEIERO|A 20239 6o
JARE o] AL "57s R 7188 ol weEh aEE SR 2okl A4
HE Ago® =7F Ao UAEEY 53 oA 3 EAE AHAE St
A7 2ALS BEE st

S Aol B2 HADEA(Digital Twin), =7FIHPE 7|8 YAHE
A, ‘Geo-1oT 9] o= < 2- 42 &t o] YES A 19954 ol
T FAE & 7|2AE(1~62h0] 7| RE, FAE, ASHAEE FE, 3344
SUAE 5 e IPEE F56H A ESoks d S vt A
He AR o5 5 9l G5 5 e QAR A A%
o] ‘ABAHPCIH' & golE= AlERE & 4 Stk ol =7 AHe] tAE
E AA A 9 QA FEOA IR 7 gAEEA(National Spatial
Data based Digital Twin, ©]5F NDT)Q] Ao @ 7ig AAo|A o] Fof
oAt
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55) +d 174L MS7RSPE 7189, Aoz, "B EA I8 71EA (TSR
AR AEH), SIS RAS (AR 75 L w5l wet HE ol Stk

56) TXﬂWP 7HERg R A 712 A2(2023~2027)s, [1] 7HHE OAEEY A
A =, (1) 578 ALY gAEED AA 4 4 2A011%).
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Data), 2l5A|5(Artificial Intelligence), HHIY(Mobile/5G)(°]5}, ICBAM 7]
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Modeling & Simulation
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Activities, 2024-2026

Activity Intended effect Objective 2024-2026 Type
| Fol Fo Folrore ]

Digital City
Agenda

TAE £A] oFAlTH 2023-2026 daels B T
A= City of Amsterdam(2023), Digital City Agenda 2023-2026

BY7IA A ABAS 9 TF BA71E B8 A 07 UHE TS 2L
e JueE SENE 29 ot ABAS LTS 4 e, 44
wp4], 28 Hlojelo] that Aot AAHOR S He AwEe] o] ofshaka
AES 4 YES ST ek, Ts] ARe] ZeloluA] RES 9% B
ohjet QIgAol olgA A Yelex AbsAT BRYS Ak 2
A BEE T3 ek

oje} o] A= La1ElE 52 A|AHE|(Shared algorithmic register)<

st} ZefolHA] o, s 54], 354, tlold He, AU, FH42 ¥

o of

96) The City of Helsinki Data Strategy.
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Astal Stk JIFAs LaEEe] &
St JEIF AAFHCR V|EEY, ARlEC
Skl Stk 20254 71, UBAS 65 AlAH
et BE7F 5250 JloH, 55E AFAs ALEY Hitkre AR AHAR
UERATHCEE 3-15) ).

B 3-15) 2| OBKls 58 AAH0| SSH OIBKIs AlAY

No. | Al Registerol] 559 U545 AlAH AHIA 53 R
1 | 508 Had dAje] vReA AR d/3-8 A IBM

2 AL Qhyf AE 1E/3E H:i S [BM

3 opelEE HH HE A /8 JH IBM

4 47| AR LAE A5 O]—’F‘{%ixﬂ*]{ IBM

5 ABIEA] Au|AE A ] AFE A ] A IBM(IBM Watson

(Sotebotti Hester) Assistant software)
TAT A5E A T AlAH
6 | (Intelligent Material Management | =38l/=A® AHU|A |  Lyngsoe Systems

System)
A AETE AE]Al) A /AE A
A2 vl 8 Ad(Talbotti) BB/ ARl IBM
8 Qtj ofmtE HAE AE FA/AH FE IBM
9 Oodi =AHO] TA 4 R o/ AT AEA HeadAl Oy
A= aihel fi/en(2025. 6. 15. F&)
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Al &7 .

[OF 3-4] Y7NC| USKs S5 AXH MRl S

Artificial intelligence systems of Helsinki

Learn about the use cases where we currently utilise artificial intelligence as part of our city services.

g i = |
Culture and leisure !‘Nwﬂ"g and environment b
Summer Job Voucher Parking chatbot Outdoors chatbot Urho 1
Chatbot The parking chatbotis a customer Gitieors ofiettiot Ubho e 2% ot
p o customer service channel of the
Summen job voucher chatbot s Gity of service channel of city's parking Helsinki Gty Information aimed at
Helsinki's culture and leisure division's services. Service provides automated improving the accessibilty of customer
new digital service channel, which answers to the parking-related proving
3 N service and the customer experience
ahaivebs GUestions sbout appiig and questions of ity residents and visitors.
y ) and increasing the interactivity of the
using the surmmer job voucher. The The service s avallable at the city
N ) . self-service. The service provides
service improves accessibility of parking website of Helsinki. " °
i M relevant information to each customer’s
customerarvios aleo outeida The service aims to improve the specific questions faster than by.
customer service fimes. The serice availability and the user experience o.
answers questions 24/7 and offers the P > Readmore
> Readmore

> Read more

7] V3T 5F ALH(AL Register)
At&: ai.hel.fi/en/ai-register/(FSAMY 2025. 11. 12.)

[O3 3-5] 7N USKis SEALH GIAl: XIS R 22| AAH

SatuHomberg 09310 1691

More detailed information on the system

Datasets Soumire
Data processing Soumrs
Non-discrimination Somers v
Human oversight £ @
Risk management Sonmers v

R e I N s =2 AR A4
ARl A B AE 34 oo AR AE

A& aihel.fi/en/ai-register/(FZAMY 2025. 11. 12.)

ABAE 7Ie e Avds SHAA DAY7|AY ARllE ISR AREAIL

9 71 EA0) ARe FYES Holxm ek g 9A e & 9k A
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S LAEE 55 A2HY 93 st 7ed R Hobd o] A

S BACIH. EAl W Au]2o] S8E= daEEe] AR A dEE Y

35 oA Ggolu AL’ 22 Aol S = e, ol £84-dY

7Fs7d 59l 7 Het 2] Addoleke EEuba Aol solAl shof Exted

A JAE oIt T3 AT 7HsAde] Ve AR ARle] o3 ThsAd
(o]

710] ARE FaT ol B 4 Qled, B vAled duese) 44 7
2 Qut ARo] oleEt ¢ Y= ST AP FA0| ofelHel AgRjol
SUEEA] EE AUAA A NS S SHES SR AL BA
TRASA =4 A 2 5 ek

o] glox= dlo]e} Fat WaIste] YR AU ol TAAN Frhal- 2
29 dlolg Ay 7ke] 23 BAVL BAY 4 k. BA7IAIS dolg 72
go] EUS) GDPROIUF 7} A119] dlo]e] Aain 558 7HsAe gled,
ARIE9] MyData 923 58 7HsAS A sloleo] S5 28] of
Astat welol et shed =o)% Waw Pk

ol

[OE 3-6] 7N QISKIS HHEA

Background: the Helsinki Data Strategy is based
A place Of on the City Strategy and the city’s digitalisation

gPOWth programme

City Strategy

Helsinki City

Strategy
2021-2025

"847] =A A= 2021~2025. 3A)7] gojg] A
A& THelsinki City Strategy 2021~2025(2021)q

Akete] B9 E2EAC] ABAS AMEAS B W, Aol FB4

ALE A8l =kl e B2 ARoAl 3 5 A5AT 5 A&
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Aol A RIFA s 7]eo] oBA AREEE=A] AlHolA] JERE AFst, ol &

o AT EEAL SRl e Ay

[021 3-7] 819 QkBREs A3 7]

Initiative 01 - Timeline

2023 2024 2025

Q@ @ @ o4 |a @ o o

11 Establish a City Al
Steering Committee [ ]

The New York City Artificial
Intelligence Action Plan 12 stalh Cutdng

ciples and Definitions ®

1.4 Create a Typology of Al

Projects ——

15 Expand Public Al

Reporting ——

1.6 Develop an Al Risk

Assessment and Project ——

Review Process

1.7 Publish an Initial Set of Al
Policie: ando idance

18 Pursue Ongoing
Monitor mg o Review Al
Tools in Operation

A AFAT APA(2023) Al AHEA D YYT 75 T A ERlEkl
A= New York City (2023). The New York City Artificial Intelligence Action Plan.

Y1EE =19 #F 9 45 FEE 3ok A o= Al R 29 FE
Aoyt Y32, H1A § & 3T EHN FPT ARAHE A3lste AHEIZL
At 7EAIY B NYC 13415 F5AL(Action Plan) oflA B3l U=
AAE AREC] J2T 7 U=EF 33 7N tlolE EREZ B9 ¥ HilA
£ AlBcks 5 F9485 AastEs =8 ot At A XP 19] Q13AF &
A2 AT AR A YL Ardlolal 37 EIAR ARIES e &
B Astelar ot old AAE 9ol Al 3FEE9] 71 E1 7]R(Al
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97) NYC(2023). “NYC AI Action Plan, p. 33.
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g ZAEAoleks 67HA] A RS 7o 2 S JATHCity of Toronto, 2022).
HIEAIZ YA A4 Al 2304 JIFAE AlAEE Al =ishke A 14
oA &4 7RIS EAsH] St Wi ZeEES S o] 2ok Hi=

Az s ASAS-&2 - HAE d2lo] ¥t A=Ads' S g5t A=d

Y= A |ef oflet ARjasl, QIESt ol HEvket )5 Al w2 A

7FE A, 199 %ﬂﬂ% | digt JF A7E FFAL”.

=
WEI BAt] ABA 714 B £

—

N

st

dRET F HRY H shal
91, ‘YAE oj=A %%%%ﬁ(Digital Mobility Steering Committee) & <
Fotal Stk ST f¥sl= 71, AHES] 5 #= "A4E olsAd ARYETL
AFH0g oot Qlt}. 78, EEE, HIEARY, 2T 5 QAFAE Al
AeE FHoks A ZAIEZ Z17] o2 BAo|A|T 3880 s AY AHdA
71t &7 mEARAE Sl 7Ied Al AEA A Alo|e] 4
skar Qltt

o =A] Hlojg] AMuiet AWl Hojg9 &4, A, &8
AEAIE 714k 2A9] glofg] AMdis AlRlofA AHile] glojgof digh &

@ 423 54 o2 ATIE SN, AV 33 Holdel 34 29
B9 I Tl o)F WS AR Yo Wty Urk S
of, T&AL 18ACIA TG Holeo] EU% JEEHS M Il

glolg AMdA ZaIHe 293511 011_4'.99)
AAHIEHAE THAE TA] oAt 31(2023~2026) A2, /fdsta glo
EA4 gHE 5] MijnAmsterdam €& B3 Ho[g 55 A|AHS 29

A]

_

stof, Alglo] ZA1S] ZHQIFH T} of| 7|3e] Qs o HHOo = A=A &
olgt 4 UL E skal JTHCity of Amsterdam, 2023). gt &8]E 2 do]
E 9] A FA|ZA ‘glo]¥ #E]AHData Management Officer) & A9

98) Advisory Council on Artificial Intelligence, Ethics and Digital Rights
99) “NYC Al Action Plan,” p. 72.
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dlo]g] H=K(The City of Helsinki Data Strategy)
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SHAIRE FAlo] Al AE7E BASEAY 1% B HolE o Hitt AN dEE
AI7b BRstal ZgdolEo] it 4 9 Y HAS FASIIHC ity of
Helsinki, 2021). T3 =UstAY 7fdsl= BE S dS& 94 YRR
WA, TefolulA] B 5& RS £4olES PASGOH, TUThe BE A
2glo] APIE B4 Yool AR 4 UES dole] Bh-AAHEETT A
o BAS A% 71e4] 242 vidsioith. 471 AR ALY B OAE A
HIA = Al Q1545 % loly 283 IS M4 2 FES A ow

StHSH] Yoff B W8S 3ol BAISHAR

SHLE T F ZRO B LA 5T Heste] YA ol5A AF S
1 HlojE Hek} AREARS] mEto|HA] HoE XA 7HX 2 A5l ZAIY]
o8 Z#E(Urban Data Platform, °|5} UDP'") T+ oIy} A5 mulzg|g A

100) City of Toronto(2022), “Digital Infrastructure Strategic Framework,” p. 78.
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289l Federal MobilithekE &3l WHF AREALA AP glo] o]5/dd W&
dlo|8E F7lots, tlolEl7} Zeto|HA|Y Hetol Fa3t 9T

PASHL Qo' FRES F AR TAE olFA

JolElo) Htal &8-S AHolal A4S 8 7153 24 SS1ES 59

o[e] ek, wlolEle] APE gl A8 A FHE AL Utk T ‘Hlo]e]

2 H
X
o,

B A 2, FE FE M, Y FA BEsE A dAom Hal ol

Ardow pask=r] 927 9l

[OE 3-8] YF=IAC| LXE Ol5Y HHEA

Digital Resources of a City Urban Digital Twins
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Figure 11: Conceptual structure of the urban digital twin according to CUT project (Schubbe et al. 2023)

Figurs 6: Project overview in RealLabHH

tAd mdge M A HAEEHA
A& “Digital Mobility Strategy”(2024)

101) Urban Data Platform, Hamburg. “What is the Urban Data Platform
(UDP_HH)?"(HFHM4 Y. 2025. 10. 8.)
https://www.en.urbandataplatform.hamburg/about-the-urban-data-platfo
rm-hamburg.

102) “Digital Mobility Strategy,” pp. 15-18.
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% QURHQATASOE AT PA 7R A D ZefolHn] HE
ZARE 22 EASS ABAS VI AERA g4 AR WaE oY

of ti-ssted, JAAFFE7F 2Fe}, ZetolHAl AL Ag, It HF EA

ATAE 7Ieol 7] B A 34 7Fsde #01al, AUERAE HA

N A

(surveillance territory)o] 2 98 QIX|slal o]& ®Aol7] 9t A

= AFESHE JIRIPE A2 7INte] AAE Akl HlolHe| 4
LA T} o AAEHAL e} EERZAE HlolH R A" = 7
G4l ZofA Q17E S4] AT Astal |2 &olal FEAQl "ol ARG
o] ‘A5 A BA WAUS o s = ofoF kil HAISHL o] HRS
o oF Aa4 e B =S NTShL e AloE B 4 Uk

YA EGAE AHEAS HHCR sk ZTARI ASAs AHEA AAE
TS5 Qlnk daElEs A 9 AN 5 A oA JEIFE7HHuman
Rights Impact Assessment, HRIA)E &85l S oto] AARAS A|LFoz
SHSEAL Utk EJF YA EGA= "ol 2] /14 AL HEo] 45t 4L

9] oy H3F, AP, HiAo] 9/ QIAlskAL B o] AlolAl AU
= BAIBEL Atk T Yolrt, YAHEHAE Aol S4lo] He X8A Tls
S S8l AsAls HA A 1 Al ARl S49] d3& x5k, HAd
dz Hoot 284 7le MES Y 7= AISHL

EEEAE HAR] dAAFE Zeto]HA] & (Privacy-by-design)E ¥
2oz ASH Hole 24 3, ARAF 59, gt dlol Hd HtY
gt 53t TAH 718 A AHolA Amsteta ok FAH R AlA,

103) “Digital Data Charter,” p. 8.
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104) City of Toronto, “Digital Infrastructure Strategic Framework,”(2022), p. 58.
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W2 e 27 A 2 Folt. 13h da AUERA,Q) BAEos
ARG 5 Q= AL AvtEAES] 24 Bk SIst GAgTo] AU
AEA] e A9 PR =] Urks Holh, B A712el WA
APFEEA BASE AR A5 98] AECAFYAL W AR A

AULEEAAE ] o] et Yigolut AntELA|e WA 7|&] Mt A
A9l AL %t SRR Y ZAE HE FHOE T ok AR
CRulAEAEAY 0] 20179 LEANFS B3 TATERAY o8 gulEs=
Fd Alogn ARt =AAMH0] g A AZo] o] 714 A7HX
o] Fore AT 4 UL, W 7|HHAAL] HLo . ALA] RG] Al
T30l HAES U] 1 el 9 2gols |7 277} n|Esigitks ol X3
2 uf k™ olo] b FRIBHE ANtERARS] A Wels Egslo], 7]
12

A

Aol @ 7% TESht Aula A SO AYS sk AdA A
FHAY WA FFOR FAR WAT FRFAFAY E ALEF]

HIA7E FolF 5 A=E SR 59 3ol olFolHct ™

105) s -0l&gH2019), "AFEAE 50 At AT {AAF" (Fekd), A
199 A4%, =xsts], 185%.
106) /4 -018(2020), "AFIERA] 24 9 AJAS Foll Wt HEY WAt
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107) ABC News, ‘Black man wrongfully arrested because of incorrect facial
recognition,” 2020. 6. 26.,
https://abcnews.go.com/US/black-man-wrongfully-arrested-incorrect-fac
ial-recognition/story?id=71425751(FZ8 4 2025. 12. 29.).

108) Scientific American, ‘Police Facial Recognition Technology Can’t Tell
Black People Apart”, 2023. 5. 18.,
https://www.scientificamerican.com/article/police-facial-recognition-tec
hnology-cant-tell-black-people-apart/(HEHMY: 2025. 12. 29.).
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719 B8 A 94 BAH Yo == T3
2 Apdoltt T dte] 215 Apue] of-chel-
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111) LOI n°® 2023-380 du 19 mai 2023 relative aux jeux Olympiques et
Paralympiques de 2024 et portant diverses autres dispositions.

112) C. C., Décision n° 2023-850 DC, Loi relative aux jeux Olympiques et
Paralympiques de 2024 et portant diverses autres dispositions, 2023. 5.
17.

113) Z&H(préfen)s ZFA F3k=to] #A]-&(région)o|H BlH2 ERH(département)
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% QAT B4 A30EE TP REARA] ABASAYA, 0|83

114) A&-01%5(2023), "AAAI,, HgAL 58-59%.
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A= ASA G AAIAE 7|9 ZA19] F52ARl 92 Flsl 7HARzt
HARl(value sensitive designy& FAXCE EZdof sh= EoFs HESHL
w24 gAd AFE 9t FAEE EEol A BAA AT E(Analytical
Hierarchy Process, ©|5} AHP)S &-&3ltt AHP= A2 EAIE AlSshol
I, ZF 249 AA F2=E BHHILE 3l S5t $AHE EEShe
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Aol g A+ FA He Aw7HE ARl RARSH] sk HHAoR
AE7} I HE F=Z(purposive sampling)S X35t AHP £49] AL
ASH F2, 8% A4, =94 488 A 59 7S et Hloly 4
o] B2l o frtEofof 5tal, FHARSY] =24 ol FAIHA Y= AF
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A#A Z4(Consistency Index, C.I1.)= off9] 412 F3f A=s13a, 9
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A4 H]&(Consistency Ratio, C.R.) oA 53t LG X|4(C.1.)F F
Zk91A4<Random Index, R.I1) 7t Hl&E UER 4= l=d C.L9 #o] &4
ZL2A] ARl 7]Ee] glow wto] off7] wiiZol FAFE7F & TR
Ay FES AAdsto] 2 FE C.LE AXLEE H o] =9 B AKXIRE

A |1 gACE A= Saaty(1980)2] HHES o]&3t Zlojth
OR.=%(R.I. = Random Index)
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(F 4-2) 22| X&H(Random Index Table)

=& 7o) 1 2 3 4 5 6 7 8 9 | 10

RIL%
(Random Index)

A= Satty(1980)

0.00 | 0.00 | 0.58 [ 0.90 | 1.12 | 1.24 | 1.32 | 1.41 | 1.45 | 1.47
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Abstract

Hyun Kyong Lee, Kwangjin Moon, Minkyung Jeon

B Title

Ethical Design and Governance Strategies for Al- and Autonomous

System-Based Cities

B Purpose of Research

Given that Al applications in urban contexts are being deployed in
domains intimately connected to citizens welfare—such as
transportation, public safety, administration, healthcare, and education
—their design and governance must extend beyond functional
efficiency and technical performance. It is imperative to embed ethical
principles—particularly ~ those  concerning privacy  protection,
transparency, and accountability—within the very architecture and

operational logic of these systems.

B Main Outcomes of Research and Policy Implications

A review of Korea's national and regional smart city plans(2023-

2025) confirms that artificial intelligence(Al) is widely used as a core
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technology but rarely accompanied by a systematic vision for ethical
integration. Most plans mention Al-related ethical issues—such as
privacy, accountability in autonomous systems, and human rights—but
provide few concrete countermeasures. Comparative analysis of
international cases shows that leading cities now treat Al governance
as an institutional and ethical challenge rather than merely a
technological one, embedding principles of transparency,
accountability, and human rights protection into their city management
systems.

To establish priorities for ethical governance in Al- and autonomous
system~based cities, this study employed Analytic Hierarchy
Process(AHP) analysis and expert surveys. The results revealed that
social significance is the most critical factor, followed by technological
readiness and governance complexity. These findings emphasize that
developing ethical Al governance requires a shift from technology-
driven implementation to a human-centered paradigm grounded in
public consensus and societal impact assessment, offering a framework
for responsible and inclusive urban Al policy.

This study seeks to establish the foundation for human-centered,
ethical governance in Al- and autonomous system-based cities. By
identifying major ethical risks—such as privacy violations, algorithmic
bias, and rights infringements—and proposing design principles to
mitigate them, the research aims to support the formulation of smart
city policies that balance technological innovation with the

preservation of citizens’ fundamental rights.
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