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?12000)9] A7-llA= WFAEE] oA HE B-E3t0] LAl YIEHIE 245t
4 2] oI AMFEE EEshlT BVl T 3 1082 HSUE Rt
A9 Bl WEEAEY| Fsdol= A Hent=rt 7 8%t 8

A9 Wk, Te)3 o] gt £AIS] o]n|X|S B3t £A] 4 B7h AN BLS

R

el



UYASL TR MESH Hrke A AFH 02 W1 ek olid AT
PR ARREC] /AT S olUIAES BYRAL AR, EAL TF 45 2]
3} pist

Th2-2 2 Arunabha Banerjee (2018)9] | Aol A= TOD A9 9] B71= Q3
A B E Q)T 0] HPH LA (Walkability) 2t tHE -5 AlLEHS H7lok= B2 A
AISHIL QI 9 412 B3 =&t BT, A4, s lEAH| 2o gt
S-S A5t 2rte] - WER-(Nomentano) A9 o|-85H= TYAE oz}
41799 W5 AZ7t Wy, SRR S o R oF At AeRARE AAISHITH
J18)31 71 AVE B = 7t o] tieh 7 AukE X2 H et dRlsto] §is

of ARt & AR of2fet A I E2 5 A9 K ¥ tiSus 8
= B7Pok= 2241 E80] 7FsSHAITE e S5 Ald HHZQl X HojlA 2 go

7FsetA o] Higt o]Ao] & 5= Ut

O 2At29l AE I5x0 mMet JHHO=Z EEol0 TAskh= GIS,
Space Syntax T2 £E2 &E5t A
20109 o]%of HHH A-SolM = 4 B9 W LEAA 52 S8t v
St S A HYPHEQ A 4] Fo] /PEE U o2 TS 27| A-EA] Cléber
Domingos Arruda(2011)2] oA = N2 BPHEL T B4 ES /ish=
A& BHZE ‘PostGIS(pgRouting and PostgreSQL)E AA5FATE.  ‘PRNS
(Pedestrian Route Network Service) 21 % o] T2 T AdlS of 335}
= HPAE0] B4 TAIE REE ol 5sIHA s H= 4 2712 HAYS Y
of|A A5 7Fstt E2A o8 4= AL ARt o]FRt 2 A HPHESL
s 7131'% 241wt EREN A9t 7S Holet kol 72 W
S AU HHEL AB|ATEAIRRE] 0] Q= A H o] 2-8-0] of 2 FHAIE 7HA]
"4’.

F| 9] AFollA= o] 23t AEAQ] B4 B2 Hotd EFEI dAKTIE = Al
£ o3l Ut} Javier Delso®] 391(2017)9] Aol A= 71& ‘Arc View GIS Toolkit
oA AL U= HMIEYZRA S80S /MAdst S g A= = 2dE
23104 513k, 1%50] AL Kernel Density MethodS 7]1& GIS E3 24

k
szef

N



BA5H= Aot} o]& g8-sfo] A9l Vitoria-Gasteiz XA
B A3}, IegAkRlo] 443tE]o] 9l A 4 & 2 72 S 4o0] ohd AL 7[R E
| YA 2A 21 HPUEATA A7 TG B A2 °F 6% &
A 4= QUrh= 2 ASSlh oleh 2 A BPUER T BAE Fof Tt
2 8ok WREE thfstsiad W o] mE= Alzto] HojuA oM A
9] A BBl 710 4= Stk WAUEY] 7hs S HolE:

filo
i)
o
H
ikt
olN
%

o]} F-AFSH A2 A Nabilah Naharudin 2] 221(2017)2] Aol Al= HHPHEL
I7} BR15F-0] AL 9JaiA] FLMY) o) A AL 25k ANP BAS &
o) Haggol S FE= 9450 FATE AFHOZ ¥l JAEHE B9

AS w0 st 7SR E ARSIt 181l T 7SS GISHIEY R B4 A2 4
of| HFFAIA 22 9] HY FEO| Higt it Zﬂ/\]é} ‘Tjr. o] A HA| A=
B4 714S dsl= Aol obd 7129 GISHIEY T B4 E5 BYsi=Hgos
A 2]9)7} it

g

Yi Kang®] 321(2017)9] AtollAl= BAIZFR Y] 78S AR oAl GISEA]
3 ofU 2t Z-HEE(Space Syntax) w41& 1 Yoto] AA[SIGTE YET 24,
PCA, 22|AH 4 71¥& 5ol Bate] A|ofzte] 13l ofof whE o] 7Hs3t Al
21RO ¢ 7tR F S 5 A Y JHO| MIE g o® S= S 4
A AASEIL Qi o] Aol As HPAPr} o5& ShHA] HIokEol= AlA1ZH2)
Hstel= AlZHA AR5 f33) otal ol & FEERE = s 7hs e Bof & A9
447} °1E} E3h BPUERF 4} ofe] FE F 5] A144 EA T} 712 7HEAd
g om, o]7io] 7F=.9] A & BPUEIE AAok= 1

O

7) FLM refers to the mode of transportation, by walking or cycling around a quarter
mile radius to access the transit service (Guerra, Cervero and Tischler, 2012). Every
transit trip, in any cities around the world, will definitely begin and end with walking
(Ratner and Goetz, 2013; Tilahun et al., 2016). A good FLM environment will
simultaneously enhance the pleasantness of using the transit services. (E4]:
Nabilah Naharudin, Mohd. Sanusi S. Ahamad & Ahmad Farhan Mohd.
Sadullah(2017), p.137.9114 #{31-&)
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2) MaioiTo] 374 U & 0] AIAFE
O 7% SAIR0IMS] BHUEYT 242 5
A7) jRR] B9 BAS EAAZo K|, A% Rollq £
Seegjo] et ofeiat §7hE T HololAe] VYT A0 Fagt B A e B

o2

o 522 YA & 4 Y= UEATE EH51T 245K ol g
7120l GAE 71 D A% W9 571 QA 0.2 B ¢l a sl $7RE] o
3 547} ThOhE AXISHE A7} thRgoleh. I ole} e BEA R4S
S5t Y ESITL BAS B 1ol ThEal Sl BBE A B EATR 23

lis

FEolof g,
AR Bgolet

o)
oid
o2
)
ﬂllﬂi
=

)

o

L Hofo} #eisjo] 1 E54 QAskL B
2 PQIAAA] 4 §3ee R EAof 738 ATEL o] Hof
oA o}o1x] 4] ST Sk, ThEe] A% EA] Hopo] L HET B4
AR|9] Eolut delE, ol2 57 o] 71249 AT-Solut gl et v
of Ty Eopo] ATEL %

2] 13 ol7] 9Ie Aot AL AL A 5 Hes} & 4 gl A
2] 4207 Qe SgElo] Qi A%e etk

) o) Ao WE BAS SR wi T BAseh BREAS Y8
£ e T 2] 7@4—@5 ohje} 7 Aele] fakalel Aol B4 e
o]7] $Iat A% EA- P HopE ol 88 TS0 AT Agoltt

e 7120 T 2] lolet Yig gos

T WA= A A EE v o2 WS Bl YA, A, Hol 59 tlolHE st
11 o] & B9l GIS E°lH 37 HEE(Space Syntax)= &0l A ok= FFH A+



Hole}. ol SEglo] W ALES o] skl o] slo] mutel EhE L o]
B2 AARIOE A He] T A7Eo] B B o|Fol4 1 gl o]t

FHH o7 5 A ZopollA -85 Sle RARHS TR0 2|94, olE
HS 2EY 0= dfe HPUEHT 240 A2 o= 2-go] E7Fsdlt. Hs
o] o2t £A5 Sl A AE ] ARl Higt 71z Hlol8E =&
L9 g2 AEARA BPHEQ A BTt 2= djdo] &7t Aol

Aol = TRl A o] =HUFYH), tdFES} AAE e

0o
=
e

el

et

YAZY olEAMS HHH AT PHS F3l U Hlo] Fashc
1tk o] HlolEzt sle] GIs 7]3e] WE L BAL TS BT 4 U 5
A5l Wi Eo] Wastch

3) Mo AHEY

O

o= —

M22 +YE HAHERT ZAUYE Y

A7HA] 9 T Hg vl g otel QhiA|A| vl ae g vt wd ot Tl g4,

W " 7€ A7 24t ofeh @A A5 2okl A e AL
3 T IS AESkL 24 E Hiet 54 H
o

el vt L4 AR T84 o] & Eote] TRIHAIA 2orell A8
o

245 EA- BYROR| YOIt 23 HES Saff BYROMOIN BT 4+ Ui
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i
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i)
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i
Az

O 0|0 M2 454 WD SR, S L 710[S201 Y Hat HA
e RS 284171 AN A ol ol ujel S W ES 217 A
AISHT(1~35HA), A28 o S e AR 28 51o] Py
AR YH7t E2 ) 7ol et AfRFAQl oA HojEe), T8y B B
KA Ak= 20189 7ol =efelo] AAslo] i Auket HliL AL the A
e mEt

AE RN £ Ao Aupt Ay |dE sol=etel 2 W A, el Bl
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2 5ol WD % A= A FFAN et AL AN,

10 27| 412 BEOIIHMA TS I3t HYUEAT 24 47



H72Y i
79 H7LS
- S HI40] Cist - 7|EE% a7
WIS SR8 ATt - 45 QIER U META}
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- AT 37 MRS DhYOR WIHAZ HB5t| et ASAT 43

- J12He EYEFn A - JIEEY T

o
SIS NEGI W 4 U - METH U2 U AHP 24
WA 1 2 HE - HYFISR U IR BRI A

BHHA =&
- M2 I SR 2HEE ot

- 712BZI0IN BUX EQl 712 B0 TN ES SEHOZ WIKSH| 93
W7l o1

- 7123710 B2 QA UK QAR OFLI2 £40] ZNRA LEILIE
SSYRHENO] CHt T}

-dEY A= 047f g sYz - IEEST

BESHT RS K SHSS TN Y 243
- 2SO U] 2T BREUO| 2K HARVIS RIS 20
E

UL
ooTl
- ADIEEGPS 58 0/2% BHEYS 98! NEA el A

0x
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Tk

- 740l % 710| 1T A IR - JIRSYAEITA HEE CHHE
S FUSHO AN HEY NSRS 0/25H0] B2t
BT AU 2N

xRSl 2205 BHER
0-|[[-|o} XI-IRJ_IJI.OI |

=
PN o
- MUNOR SIS H2Y S0IM HEORO| £8 HIHO| 1

so3t
SIS0 QuaoIS M
- STSWL ATSHOI TR 2t - SYDTOY T2t BT 0xI=
20150 BHBE 03l S| Y2r 4 US| Fotsio,
UL W YOS ALSY YL BT IYS
A0IZ HOISX| IOBIIAIE DX 20ISS AHED, 22 2N8
Sof STSWHE SAHO HlD
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F ey e
Lk FQ A7Lg
Feks 0X[X|2 ATEH AOl= B S 018S 17|00 HEs9|
ZAZ O
- SCSYAEOIME nES4-H MEHo]| TSt ZHR010) CHet MAESH SXIE,
L2HUESHOM= 2TALL| R AKX Q015 SoIH HHHS2| FIHE
KRS US
MO
HEY - SISHSXT EY Al BR - 7IE2HAT
A=A EE - MEEE Y AHPEA
- ZMENE WELHEYE I KGBUSIFIH O LY 71|i. AEEE
- 7|2 TOD2| A&L49! 3Ds2t LHEE|= 7HEQI 4As8E =
Sevtsuk - ArcGISZ BZHIEQIT EMES - Ot 7H9| centrality X|ES(Reach,
JHeto ESUEYR S| HelE Gravity, betweenness, closeness,
HEMOo= o|S3TX & straightness)g 7HL5H0] SZHof| CHEt
g QI =&
- Mol IEYINOIN S 2IXI0) HRYE, 2 U2 H2Y,
HEQF 2 2 24 H|W7} 7k58t toolS 7Y
0|5& - WX |2 RS Fele= - 7|ZESeT
O|A|X 23A|ZH|0[H] A
NEIsE EE
- OJAHQI ZHOM Q] HEA|Z 20| HFe| HIIE AN
-3H2|X}7 |2 Agent-based model)2&Q| HtHs} U S5k2 AJH 5111 0[0]|
HE A HA|
ZE - HE0{71 HSt0)| [ME & 3Kt - 7|EER¢H
HENHSIE AIZ0|M5H| RI8H - AICHAX] HA-ZEAL
Multi-Agent model 71 - OD27HUS STHAIEH 0N M
= [f-then?| =2|4], =rEAH0)| Of5H HHUBIMSHS JPES Bl HSEH
THet
- HAX[OMe] HEE S5 125t AIZH01M &A|
=l - | EEYAALAY MER - 7|EERICH
HIXEMS 112{510] HEAEIS - Floor field modeldfl 714
M = Qs UHE HA| BHEHS MESI0] AIZ20|M HA|
HEYXt Micro SimulationOflAf 11 245H0f & HEiSHAQ A ATH
- Space Syntax 0|22 ME5I0] A|OFE 112{5t A
- HEXto| MMM EQWAIMTT|, BE 5)S F7t M2 E0| AlEH0|M 21t
EE
Arunabha - To try to gather the concepts - A deep analysis of the literature
Banerjee of walkability and TOD about the concept of accessibility
evaluating the accessibility of  and walkability
the bus stops of a - To describe the accessibility of bus
neighborhood in the city of and tram stops starting from
7] %2 HAA 2dS ot HYHERD 24 A7



z8 @7 amsy AR
R ¥9E zeaqug

Rome objective indicators touching the
concepts of road network, transit
efficiency and walkability.

- GIS analysis for pedestrian and
stops within the Nomentano
district in Rome

EEE HUTIY, Y, SUSHHIA 24 55

- E% =
SEYY HAHH0)| CHet AF 2MS AN

- 41959 WEMETf, W=, HIAIPY SHES THNC R MEXRAEA 3

Javier Delso 2017 - To design a useful - GIS network analysis with kernel

methodology to identify density method
priority pedestrian corridors, - the Assessment of the
and to assess the effects of Implementation of Pedestrian
implementing barrier—free Corridors

pedestrian corridors in the city — Application to the Case Study

- Kernel density methodS 2%t GIS network analysisS ZIgi5t04
Bz HS|EQIE Htol= WHES THY

- JHeEl HHHEO Vitoria-Gasteiz (Spain) X|Z0i| A5 Mg

- 2 7I2 Z40| ofd 22 712 50| 20 U= HEMEN S HYHEAI T}

—_ e
LEMHO| HAA|ZHS 2 6% EY & UCt= AS MBS
Yi Kang 2017 - To provide a classification of - Literature review for the
route types considering the wayfinding process and pedestrian
legibility of street space network

- Street network analysis for the
visibility parameters and spatial
parameters

- PCA(Principal Component
Analysis)

- Cluster Analysis

- 28 242 56l wayfinding, EHUEYT, A2 37H 7154 HO
- UEXZ 24, PCA, 22IAE 24 713 Sl AloF2fel 18t 018 7ks53t
A2 YR &, 7tz £ Hat, £ §9| 7129 X|2|H 240 tioh Yk

T o

1z
o

>
=

- AO[ENFSIO| DIOJLIN|@RLR} O S HAOR MX &

o =
- BBHIEQ|T 0| A2V ST 712 T7I0| TS mo| 2ot MBS Hal

Alexandra 2006 - Analyzing for the orientation - Literature review
Millonig behaviour of pedestrian city - H|ILIA|Q| ZHZH SHEHEALS S5t
tourists AZEN

H1E - M2 13



= a7 aAp=y et
L3
R ¥9E zeaqug
- HEXIo| ASIHH, HHYERT, HEOT, S7HI2|S0f 2ot 23 24
- HIAILIAIS CHEC 2 10| 2SS S10] EHHEH0 243 2HEEAL 3
AIZAIS AL
- A9 ek dut QLKA JHM2 HEMER Sl0g HHHES MS5H
DHEChE A2 ABXCE Yol
Cléber 2011 - Developing a pedestrian route - Open Street Map (OSM) and
Domingos network service (PRNS) Swedish national road database
Arruda (NVDB)E 0I8%t GIS analysis
- RS EQIT EM0| &23t 4 Q= PostGIS(pgRouting & PostgreSQL)
=
- PRNS= HAXIS0] £AIS ASIHM +5h= wayfinding0il RE5H
M2 4 9SS YolT BHIY SRS HZ0| 7i53S BY
Nabilah 2017 - To propose a framework for - Perception—based and spatial
Naharudin selecting a analysis
pedestrian—friendly path for - Analytical Network Process (ANP)
the FLM transit journey - GIS network analysis.
~ANPEAIE B3 U820 §BS S 2480 SRCE we
- AIHEQ Mk 2MS Salf S 7IEXIE GIS HIERID 20
SHHAI7| 2 = X0| HAMRISHMOI A2E &
- ZEHOE FLM 0l Z2H0IM 71 23 TSl Z=E WS 20iE
= g7 1) 47| 212 BEHHA|A| - SHAE] 3 2 FOIS 22Tt
AEIHNN 27El= SaEI
EHHESRT EAUHE HA| — QILHAAE HE 2 ™M R}
2) QILHEX|T XM S04 - YA HEN BHHERS
2E0| 7tstH HHHIEQT B4 EMUHME ZA}
710| =212l FHe - ME7F AEZ3(9| &A|
- Wayfinding, B2 28 % 0f31210| HSEA, Sl 221 M7 U 231
Pal=
- SU-9| HIEYT SALNE ZiE o 2N(FYN BLE YYE B2)
- Y 20[o| S48 T3 AR HET 4 Y BYHENT 7|5
SHUYE o5
- RIRRI £ 283 2 k= T10|=2101 Al 2 A5 S5t 2ot
X : 2Yed

8) 4As: Attraction, Amenity, Accessibility, Activity (BA: BFEEL2](2014), ‘HIF15%
Ao 2AAE A 2 AL AE F T HIP, Mt B385]4] |, v.32(2), HIStE

3]. p.133.)
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HHHEY QLA Al Wayfinding HIUYEYI Y
-SnEY -mEwy -UsI WALIE - AT (E 217)
-HiSE EY > B > -o{EUMZIOIS B -GISHEST 24

B4y -Space Syntax
-Image Mapping

A\ A% A4 A4

CEHAEA BHYEYI
Wayfinding 22 BEMutz
-ERE uE e e S
- 2+ Attraction SEMoTa|E e A
s N et
-G EEY
-ASREEA

| | | |

28

A=A QLI A
HYSY ARISH
e Al RHE ) BH
M -2l xH (AR FH) Bl
-EHET 0|32

N

BHYYELYI EMXE

HI
1z

ArcGis Tool

-P-median
-TSP (Traveling Salesman Problem)
-UNA (Urban Network Analysis)

-HEHI SMY

- HIESS 2hZ(400m O[LH) H2Y
-Walk Score

-0|gRtMEE

-SUTEE

- Network Analysis tool
-VRP (Vehicle Routing Program)
-Location Allocation

- 0D Cost Matrix
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g WFA 2 74 T A A HFdhe Al HIFES Wg=20] Bzt
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e el kg AgsteikE duke maeie o 2 et ke ol
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HX} 2 CIO|Ef 2 LIS
2 9/(2014) ADIEE GPSE S8 FHIME ot HFSH Y £
AT 9/(2014) TR L Y2 R PABHOZ JhY
M71%5 2/(2011) X E40| ME 2N uSSH 0F
EX): TERY

o]0} Zhe- WEto A B A OAE A E U ES MK A olo] R BYET
o} 7o) W= A 0 2 FaksA T Bl B4 1|9 tFoR shu o] 1|
A st B B SR Aoleti 7Pgst BAUEY BAS s,

27) 8l AT ATFEES o] 8 GPSZAL i ofo] gt IRIYA] RRAE B
o o] I 50| K5 Kot} (37 HEH(014), "o/} TRES AT EF
3 AR 27 L EAT, BYAPA,, v.280), FRUYATLIL), pp.65-84)
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O ARt 7|29 ME HIOIH &
2 A7) 40] ¥ AlF e w2 2HE 47| Hsiite BAHolE 28 TAolA &
S

TR 71REe] mlA|A - AA A AlgEeldES ol-8dhe ol 3 = 3t ©f

o} tslo] ol55(2008)9] ATl E 7+ *JSM] St Agelold BT
SES Tste] G BB %, A3y 94(2013%

) MR e A A A LA ], 15
2 2742 ol 4SS o ol ek ol9} & AFES 2 5Y B B
7o) el chet )22 58] ShEATA A 74 ZeiolA] A4 wgol 7

o1 A 9T AAA TS TR TS AN,

[E 3-2] £ A7AIE 2 AIS|01MS St HI0IH 23

o7t B3 O[EZA LR
0[55(2008) 4 A0l (2} 45 SHEHD 0/0] W2 BBSH oS
HERIQ2013)  HHPEHATY, B AR SO oSt g 57}

=y o]t 7hs/doll e Etotal PR 1RES] A& o] H(Agent-based model
simulation)S-& HHE 7|EAH 02 =2 £2o] ma Jiy AL Q5AL;
GIST &« %g 5o OFF= A2 AA R 517] w20 HPUEL T FE4ofA

A -
o= 1_—% AJsHA] Al 3 el ﬂ/\l °*—§“1 AR SHE A
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53] I RolM= FeAE (heuristio)d W29 IA| ZHESHE=E, H|G 2]
FB30& FET 5 Qe 1% A sfof gtk o]et yste] HEd 2](2014)9

AFolMe HEYZ AY Al nsfol & AHE viHE(Attraction), FZ/3
(Amenity)E AASHL Qlet. v ot A A= T =/ YT} Eoky Ex]0]8-29]
Hlgo] =& X, A Y1} TRistolA = F337t] #iX|=o] = S FHoE

ST V=TS Ao B o] & Aol Hgkel a91e] sajolc

[E 3-3] 2R S7XK BHUEYT 24 YN XIE

e ENXE

4715 21(2011) ALES EIE5

[ 2(2015) HIEI2|X = QoI
g5 9(2014) IjRE, FxA

28) 553 Al AR 29 qEuE Aol Fesithd 2EEo] S0 9%
o Hokr & & O‘XP?} 2YEY A= s F2Adol Festezte ok g9lo] 2
45l iFE o8-S Z7|sto] BPeEo] hAE opy|gitia Sg3ict
29) o3t ALALS Tkt off 2] W40 273517 Rihs mElgo A AZsul7] 412 1]
EF #go] ZASH ZAE Wels 24
30) TF T AAE B0 E oY IGA] HES viA & -3 sl AEL THS U=
59 FB(HAA 2], 2015)
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o] Yol TYA|Y| BHAS PO T SERAE VAT 4 ek ol
ARHE L @ B oS Be ARRAE B S o]Fojr, o]gh gL
BAC] it P4 HolHEe MER B R ARRALE B8] Y Ho] Sy
,]
o

AE Tdshs BACIAE AR o] it A=A A=A &-8o] 7hs

o Eg A of gt EXJo], Wik, A, ASE = FEAE, | EQAL G

e A Bl HEL 7} doled /S AL Al Ee} g 0 58 BAgsle] o
als7] of 7] o] & Aol 2.§37lol SAH ol o] AHlolct. wetA]
£ AT ol4o] AES Fol Felad BN A4 A SRzl

o
SNSEAS B3 ARG BA o] Ao A8 Ao E Yok, R

2 ﬁ?LOM P8 PAA RS £251] $I5tol APATOI AGH AREL
A Bl 2 A B2 Al

O MAHAFOIMO| HAHERT 2M X|F
H 3-4] 30 TR HHUEYT SMK|E

Ligea =4 X2

1R IR MAHLEZZ2HEQ| =UZL (median distance to the
nearest commercial use)32)
=71% 7R HAMZAHOZHE Q| ZAUZf (median distance to the
nearest bus stop)
Song and Knaap 71 7R B0 2 BE|9| AU (median distance to the nearest
(2007) park)
-DE MAE=ZHH 4000|E OJL (within 1/4 mile of all existing
commercial uses)
-0E HAXMSXHOZHE 4000|E O|Lf (within 1/4 mile of all
existing bus stops)

31) £ Aol AXSHL e A 1 Bl el A YES 14 S0y
et oltlo] 98 Stk A5 591 B4 At U o] 24 A 2T A
o} 71 5eRe] A9 Q1] wholet. 2 Aol BYHIAAS FEP] I P

o] SO AREARES] oSE FaAR H e Tl /g o =A ol E FEsI3l
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Rodriguez and Joo

(2004) EE SR 0T
—MEMOIA|M, T, Shul, 2SIAIM0]| CHE A2
Walk Score —WAlE U, HEE Z0|
-QlTgE
-Reach: UIEQ|3 Qt2| 5t AZ0l| LSt FHAZU|A Q| T2 8 L&E6t
=38k
~Gravity: ReachO|A MEE|= B T2 £04= g TAX[Q] 7{2[Lt 2l
o U2 MR ITIEXIE F0 M2 £E Fole M
SEVTSUK et al -Betweenness: X|[&1} X|H ALO|E O|S & Al0] 22| 71ES Sutot=
(2012) FRIE 750te A

g

~Closeness: 8t A ZHE| FOITI € Q0N FH XHZTHK|Q|
2|7t Lot 7p3k2X| 7hsshs M=

- Straightness: 2t X\IH2RE TE X|IHMXIQ| 2[HEZ7} S0t 2|
MOl 727V E UEHEE M=

Hillier et al(1987) -Z/0|(Depth), HZE(Connectivity), S&=(Integration)

A: SARY

1]

Song and Knaap(2007)= F/4d AEZEA FFEE, HAYFA, S0 FE 9
Z4aE AAsFATE T3 Duany & Plater-Zyberk(1992)2] “H.8§x}7} Ao A o]
&5k= Aol sl 518t A 1 1/4mile(2F 400m)ofl 2_tsto] KA} 14 2]
A ® T 7HAE F7H=2 AAISHAH Rodriguez and Joo(2004)& 1710 ‘Hk=o] 4
Ao 5 & A HE2A F7H= AAISHL lTF.33)

oA A2 AEEA 7P ol ARSE= ‘Walk Score’ @] 73-¢- 54 A9 H
BLES Hrefoto] AABIAL et Ao FHol AR AZHAAER T, 4
BAE 5), T, S, ZeAE] tisf A S S7gste] 2’| Tt A E o
oot 1AM 08 b AlEEn. 2l of gl g 4] /1T wAlE Ut 8
o =5 4o|, 7 EEE Higste] I At Aese dalglees e
o] &arelEol| ofshd A HIEHA AR} 2S5, tAA] e B

32) Centroid2F¥] 9] SU4ZHS AHeH3lct.

33) ol u|=9] F-2A Yt o A= 2L} S-2uEke] He-= A TG
2 A FHou gAY A9 A9 i RE BARE-80] o|H 2 2 E|o] Q= HESY
A7 B er AR E o] Q1A grhal Ted] FEAo] B2 HIEY At grhfiE]r]
= 5271 Q7] "ot

]
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T EF Zol7t oA ZolF4E ‘Walk Score’ 7+ 48] BaPghgo] £2] o=
A0 = 7T

2301 Telegraph Avenue Add scores to your site
Koreatown-Northgate, Oakland, 94612
Commute to Downtown Alameda «

& 14min W 32 min @y 29 min \ 60+ min View Routes

 Favorite Map Nearby Apartments

Looking for a home for sale in Oakland? &

Walk score.  Walker's Paradise en I‘E|

" Hoow
i FOSTE sy
98 Daily errands do not require a I
: = "
car. =| ) =
Ly Mo b Ll At I
I —

ND

Transit Score Excellent Transit

77 Transit is convenient for most kewe 3 ol
wrips FEE

‘pikesoonl, Biker's Paradise

95

DOWHNTOWN

About your score 0LD 0AKLAND “pAKLAND =

[38 3-2] O|=2| Walk Score A1 GiA|
EX:https://www.WalkScore.com/score/2301-telegraph—-ave-oakland-ca-94612
SEVTSUK et al(2012)0= £A] Y} Bejo & o] izt sals 2|3 57142 AAjet
3L ol& B3l HIEHTS HE S5t 13014 53] ‘Closeness 9t
‘Straightness & & A70] HLA A EZA] Wi -F-851t} ‘Closeness + T |3
O 2R FH AH7IA] 9 Y EQZAY ARE R4 ok Q= of= gA] Hio
A BP0 = HIo] 4l ALE u|eitt. & F4do] 2 IgAE0] S8 AH
B =o] S w HA| T I oA AHilo] ok= = e g Az ol g
=B EE SHT 5 AUtk 0|2k 2] ‘Straightness' = & A 02K E
SA=7} dup Ao 7R UEle BV REEA &
B AL o] Qlo] IFA o] 4 g A0 Q= shte] BAX|9kg 1A} 5}

34) BA2 Wt A9 MAY SR SR BT} 424E Wit BE ol
A7) o] B 8% ol2 ol 445 Walk Score?} 4:5) Hao] £ el
ATt ek

=

0l



o] Hiofl YIEQA 40N 3t2 FFHer FAst = SXHEE( Space
Syntax, SS) oA thE3 Q= X EE0] Ut 0|9t TS Hillier et al(1987)
9] ‘Space Syntax Basic Theory ol|Al= 37He] #2491 £/4& X517 3t &
42 Zlo|(Depth), B AE(Connectivity), B E(ntegration) 5= AAISFL ATt
of7]0ollA “Zlol & ot 3t 7o' BAR|7HA] 7= 2ol ARA

S0 s, AdE I A9 712 dejolot. 'AEAE = 3iF 57kl HSh
o] ] St =AM TG Btk A2 T HE SHo R ol 5d = U= A
E2 A THolEhs ol T T = s S el EA XA A
ol5 UEhl= AREA g S7to] SHERAONA 7= A

L AEE Qulgitt. o2k 22 Fxto] tigt AlE Hlo8&2] =30 7}
SoltHH, 578 A0 High & H AlERt E40] 7 sfidit. ol= 7|&9] 54
32t 273 Built Environment)ol|A AojA|= 452191 HE7} obd ARGARL ¢
A} 715ke] 21=4] glo]BE o8t WA A - A A =4 K AlgdoldE 7S
Stk 2 2u|gtet. o]2fet 2 2] #A4S B9l Al S EeollA & 5 4l
2|7t =2 QPHBEA| O] YREA0] 753 o= QUnk. TS, Al TEAIE 24
SHEAU IA &7 F 2 g Aol et % g4 2] el oS 3iA] o] |9 oz
B2 FEol7] {15t AAZQ ARGAZ |REY] QA BRAIAAI S 5= A 7D
A0 & o FHr.

}_.
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Do
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o

2
3

=

o]0} 22 A4 Walk Score, FTHTEE o4 9] AEEE A2 BA5] 919
£ meagoRA thest 2 BA] o] Aol gtk

=N X|E =4 &
o AXMME MR HFZH  -ArcGIS, Urban Network Analyst(UNA)

ZQ X|I™MY Walk Score  —ArcGIS, OD Cost Matrix

-CA(Cellular Automata)= &
— SHOJXL7|HEO| A|E2)|0|M(Agent-based Model Simulation)
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71E9] HPYEQT A W Z479] ofoflA ZR| A L= TS o]kl
7| 2o, T Fofof] thet HEA2l0] gl wii= BlaA] ARgo] e s
73 et a8y FHZoles ArcGIS'e] ‘Toolbox'Ql ‘Urban Network
Analyst(UNA)'35)& ©]-851H ‘Closeness U ‘Straightness 2} 2= UIEY A 44

A5 o 22te] Az kg vl WA B2 5 Ak

; ¢
\ A
A
N N
Meters e Melers
0 s 1550 0 s 1580

[32! 3-3] ‘Closeness’(Zp)2} ‘Straightness’ ()01l LHEH £A1Z41} G|
Z£X: SEVTSUK et al(2012), "Urban network analysis,, Figure 7, p299.(X/ Figure 8, p300.(2)

‘Walk Score’ = ‘ArcGis’ °A] ‘OD Cost Matrix &< ©]-85Hd AHgo] 7ls5itt &
7 g 9] &3l < Yol A Hao] AIRFY, & tigulE 2AH, SEHAIAE SollA
Zt Tg o EHHA(HAA) ZRJIETIR| 9] A W 71521 E SR HIEYZ F38E

uld 47 59 % 9

5
AlSHLL, o]F B9l Bafol IS F= 3452 FFH 02 wolels Ak 7hsol
ok CARE-L 37hE A 4719 ARG 20| I Wral 7 ) All Ale] 9]

Hslet Zlol. o] A2 nE HPAE0] FF
= Aok thal BF HPAEL] A2 A2 -E(Local Interaction) ¥ IL&{5}

o 2431z o] B},

35) UNA(Urban Network Analyst)+= @A} The City Form LabMIT)ollA 7ig & #2}& 5}
11 1= ArcGIS Toolbox©|™ 231 t}ZFd(Polygon)S HIEH T 84 E49] 3714 Y
2 ARESIT)
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[T 3-4] 23&Xje| Alof, SZIRIX|SH SO| HEE 2 G|A|

o=

EX: MHO 2/(2013), "HSSAYIIE 2|5t Micro Simulations, p.7.

Sk o] G4 BAAHEC] AYeh-$A2S ER7 ol TP i 2] BAlo]
o). o} FE3P] SeA BARHEe] Alok, BZHRIASE, A4 7] 59 #7454l
=497} sSoIA] BAEkT Gl SRS ET0le] B o ERHRIEY WE
237 719] 3149 ZlolE AR o] SIKk36) 5, Byl BB 2
o ol AzAES) TN 7HA 3 B30l 2 AL H1A S YOI o]t
AR B3k 8749) WS B0l wetshs Zlolct

B ¥ ,|. l.l.o 'o ] K. {o. .
0% ogn ' @ oo o:"' o o %

° ...‘ .-‘ o0 .‘ ° o0 [ ] [ ] o
AR ¢ . fow o'd,
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[12! 3-5] CA7|Hte] Agent—based model GilA|
EX: ME0I 2/(2013), '2HSATIIE 2|5t Micro Simulations, p.b.
o|e} &2 37} HigEE 1 EotH £ U EA0A ZH Alvitt /e S35 B4
012 53] HaAIS] A3 oS ATE chEalAL} B ol AHE Tjet
E

AL 3
= U0t o] AAlE BRI AAA71E MR she 4 HAVEAD &
o}

36) BYASL B2 o) S2lolA|e B2 ok] B2k Zolrt Arkwl % BAAA

7te RS mefslo] o] E | ks @A B1telM 2l 78 JIAISHAL I35 FE ol F
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[T 3-6] 2YXIL| M| 37|15 XS 7 BADH OflA|
X THY 2/(2013), '2Y/HYIIE LISt Mic

ro Simulations, p.11.

JaL Joflx1 9] BaAd7dol gt H =t
S| o 1‘“/‘01]/‘1 Fomog A5l
- | E B9 Eslo] OJAFEARE o]
Qb < ]”&3 %‘;‘Pi‘]_j B x| 3fjok tchA
§——] 5}01 aw 'EE}QE Eaﬂx]— orslEE

[22 3-7] 2dxe| OI% Z= EHZ0 oA

Ex: A0 2|(2013), "HMSZATWIIZ 2|5t Micro Simulations, p.13.

ok QkA AFSE tiE ol=et FPAR7IRES] AlEH|o]d(Agent-based Model
Simulation) &< 7|25 o2 A o2 T 283 3 glo|g L= A4y =g
T Hiet ¥ 2 % 7 EE HYPYEYS BAoA HHZo g o]
57]= o= & Stk

37) A% W] WSS BYRHEo] WHlElo] of5a X2t HAIR:

46 87| 712 HEAUHA ZES 2Iet BYUENT 2A G
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e Mg X|E =M E EMeE
HE{3 -7 7t EEX|ENK[S SLT
AMAMEOZRES -7 7R HANIETNK|Q SU
s A A RN == VNI oAy
ArcGis
-Reach _UNA
HE{3 ~Gravity
=
HtZ(400m) -Betweenness =&
O|LHOIMS] B2A  —Closeness
-Straightness
—MEHOIAY, ZY, &, SSIAIA0| T .
72l ArcGis
Walk Score _DAI2 g masE 210| KAOtD-COSt
_olmaye atrix
—2X|0 ot MS e _goxA
O|BXI M -0|8 WS+Ho| st M= i 255
—pEEE N NS =4
Space Syntax
#0|(Depth), HZZ(Connectivit )
zU7RE ;ﬂ( pih), HE=( V) Viswalk  34E
S&=(Integration) _
-Simwalk
EX: EEEY

718 WAool 44 B A EE ArcGIS B ol §3te] B415}
0= 1529 WhEECIA AN 240 AE 1420049 HpE S 71
0% SshHA o] 4 ST XIS} 2 A Hlo]EE HAo] 5 i)
ShuPH0 A AERAISLSNS Alo] Sk 35E0lAE 1,2 550] Wi Eo
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A B mytt
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-ArcGIS, VRP(Vehicle Routing Problem)

Salesman Problem)

TSP(Traveling
GlolE orold
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o

o] 2H419] 24 T

Salesman Problem)°|Zo] e} £ Q.
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SERE
o ) 7t

4882 dQ] TSP(Traveling
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th2e] T-oAE ol E2 7idE& dstke Aoz S0 stz HaAptolE

She & ols A AT o Udee HoiE:

Total = 62 kmn Total = 48 km

[22! 3-8] TSP(Traveling Salesman Problem) 0|22 =Als}
EX:http://www.personal.kent.edu/~rmuhamma/Algorithms/MyAlgorithms/AproxAlgor
/TSP/tsp.htm

O TSPE 08¢t HESMAHA 24 &

TSPO| 22 TZRIUAIA 242 Aol E-857] HlsiAl= "ArcGIS 9] ‘Network
Analyst' 7]%5 % 'Vehicle Routing Problem’ 2] 7|%5-& o]-8ol= Ao 7 {1 &
FAo|ct39) AA| BAZ 91t RS Adshy] Mol WA ZF AR
‘ArcGIS oA A& 4= Q= “Shape File 9] SAHE 7H glolelEo] F150] E|o]
ofof gtet. 173l =2 0] AEA] B SHR|et FAZ]of thet Node(Point@ A H
o|e)%} ol IFA Q] BP9 T 29| Link(LineF4])H|o|E40 % T 55| of
tofof 5h 7} Hlo]el = TRt HHEAAE 7HAoF qht.4D

39) o|o]] thgt ZpA|St 7162 ‘Esrilhttp://www.esri.com) , A2 FHA|AEH AT E o] A=
EPENES PR o)
40) AFEAS] 0] 9 Ak (S WHA) Node® 271 B=E 3713}

L5532 45 9k

41) o]ek Bste] 20199 FA, HiF-2] A =olA = 712 GIS HloE 50l shape file
= 0] Hof 1AL, Aol dit A HlolEl = @FRARE S5t Hatsto] 119
o] 7Fs 3R gl AR oI & 24 E2 o183t 77t gle A o= wEEn



o oy Vehicle routing problem solver
.| Find the routes for a fleet of vehicles so that many

orders are efficiently serviced and time windows,
driver breaks, and vehicle capacities are honored.

[12! 3-9] ArcGIS2| Network Analyst7|s & Vehicle Routing Problem 241 0fA|
EX:https://pro.arcgis.com/en/pro—app/tool-reference/ready-to-use/itemdesc—  solvevehi
cleroutingproblem.htm
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TOURIST ATTRACTIONS
Ao AFE0] FHshs QYT AE ehigh oL

O SMHY FA

HSAE & QHZAOE & | HFFEISE (RURAYEY) o  FYSEMENEEER o  EMNE &

EZZY & OISAEREY o SUREE

o &s|opg A

1 ASAE & HEE o ASHXTT UAFAZ o S o 230 (UHRHED] HE 7hs) & HEEM o

StEl0tE & HitalE
2 SHEAIE & HSHE & SHSHRIZE U EAIR o SEIMAZYER o olEO0ls o HUME

3. HEAE & OROINEEE o OOjUAIREHTEAR = 4HSZdEHEsE o SUERIH = StE0ig

[32 3-10] A FH|, ARIHE 7[E2= 745t EH[Ot F0f 6iA|
EX: S EY EHO|X|,

http://tourandong.com/public/sub4/sub1.cshtml?id=wWI00w5-vXv7 CAMHIBY6XVVTWUtrlf_
9s4lrzridsWE%3d&page=2&searchCategory=&searchKey=1&search=

o
nEYL Rt
wEpas
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VARUHE A 2LA, BAR, AR BRAGE0] AHElolof 2
o}, BYUE )T ol olefet AYE U7t T AR G oAl 7
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7124 HYPYEA H= /42 AA Ao HHE o]-&sto tha3} Zo] #&

Pedestrian path types Vector data

Sidewalk
Crosswalk q
T TR

Pedestrian
Bridge
Pedestrian
Tunnel

Accessible/ A e b b
Building i Py

o m

Pedestrian ‘
Wallway - ‘ ‘
Walking Trail 4} g -

[O2 3-17] BEHHEST B2MS 2Ist A2 2P GA|
£X: Piyawan Kasemsuppakorn(2011), "METHODOLOGY AND ALGORITHMS FOR
PEDESTRIAN NETWORK CONSTRUCTION 4, Table 2-3, p18.

ol#gt 71 2AR] EE A YIEHT 74 o1 % £ 42 A 1A e R e
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SUMMARY
Pedestrian Network Analysis for

Legible Tour Guide Systems

Kim, Sungjoon
Oh, Sunghoon

The tour guide systems should be configured considering the pedestrian network
analysis. So why is pedestrian network analysis important in walking tourism?
Tourists including walking tourists who visit a certain area must travel at the main
base such as airport or railway station through transportation. And it is a fact that all
those using public transportation are ‘pedestrians’. Individual walking tourists are
required to walk long—distance and use public transportation systems when traveling
for sightseeing in unfamiliar areas(Thomson 2004). As they walk they get
information, and decide whether to walk further, to buy the area around, or to go to
other sightseeing points. This information acquisition process is aimed at tourists
who are unfamiliar with the area, rather than those who are familiar with the area,
and a different approach must be made.

Most of the tourists cannot plan the travelling route of the tour area with enough time
because they visit the area within a limited time using their vacation. And they do not
have empirical urban images by trial and error. Therefore, it is very important for
these individual walking tourists to have a guide system that can optimize various
routes to visit the local tourist attractions according to their individual preferences
and characteristics at a limited time on foot and by public transportation. In order to
effectively combine this guidance system with the tourist attraction that serves as a
landmark and nodal point in the area, systematic analysis of the pedestrian network
in the area should be conducted and it should be installed to the points on the optimal
route through the results.

However, the tour guide systems and their location so far have not been targeted to

tourists who do not have any information about the area as a user, and many of them
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were decided at the discretion of the decision maker. Since there are many cases
where they are located at a position similar to a traffic sign without any careful
analysis of the tourist site pedestrian network, the utilization has been very low until
now. Beyond the simple way of installing at the entrance of a stop or sightseeing spot,
a tour guide system should be constructed through pedestrian network analysis
taking into consideration the local context.

The purpose of this study is to suggest a methodology of pedestrian network analysis
related to the location selection of the tour guide system for the revision of "The
Guideline for Legible Tour Guide Systems; . This methodology is developed with the
aim of being made easy for the person in charge to understand. And the data to build
should be minimized.

First, in Chapter 2, previous studies related to methodology, related laws and existing
guidelines is reviewed. Based on this, pedestrian network analysis methodology is
developed in Chapter 3. Considering the difficulty of analysis, it is divided into three
levels. The first—level methodology focus on the basic pedestrian network analysis
using 'ArcGis' tool. The second—level methodology adds an analysis of the
preferences of tourists through data mining and surveys. The third-level
methodology includes user simulation analysis that reflects detailed street
information and geometry such as space syntax. This graded methodology has the
advantage that it can be selectively used according to local conditions. In Chapter 4,
this methodology is applied to the case of Busan City, and illustrated the
location—allocation process of the guide signs in sightseeing sites. The
location—allocation results are compared with those presented in the "The Guideline
for Legible Tour Guide Systems , we derived implications for methodology. In the
conclusion, a revision plan is proposed to apply the pedestrian network analysis
methodology to "The Guideline for Legible Tour Guide Systems; to be revised
after 2019 as well as related laws such as "Tourism Promotion Act; and "Outdoor
Advertisement Law .

This study shows the possibility that the location and the number can be derived
through objective grounds related to the location—allocation of the guide signs which
plays an important role in the tourism field unlike previous studies.

In addition, it can improve the efficiency of budgeting and execution of related
ministries in the future. And It is also expected that this will contribute to the

activation of walking tourism of foreign tourists.
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Appendix 3

B2 3 ArcGIS T & 28 94

[0 Vehicle Routing Problem

| Network Analyst~|[E8] & o, # 517 kais TL SPRD MaN, v B2 B

New Route

New Service Area

New Closest Facility

New OD Cost Matrix

MNew Vehicle Routing Problem

New Location-Allocation

Options...

[12 2223-1] ‘Network Analyst’ & & ‘Vehicle Routing Problem’ Layer AEH GilA|

BX: Ay

Settings Restrictions
Time: Attrbute: TravelTme (Mnutes) v Oneway
e RestrictedTums.
Distance Attribute: Meters (Meters) v
Default Date:
(®)Day of Week: Today v
OspedficDate: | 1/21/2014 -]
Capadity Count: 2
Time Field Units: |Mirutes v
Directons.
E—
Distance Uinits:
UTurms st Junctans: Alowed Crly at Dead Endt | ies v
Output Shape Type: True Shape wih Measres v | [¥Use Tme Atirbute:
| Traveimime (rrustes) |
[use Hierarchy
[ignare tvald Order Locations []Open Drectons window automaticaly
ok J[ coce | [ ey |

[ £23-2] ‘Vehicle Routing Problem’ 212 9|5t MIE! 2P Of]A|

BX: Ay
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% Properties - Routes Pt

Attribute Value

ObjectlD 13

Name Graphic Pick 1 - Graphic Pick 4
FirstStopID 15

LastStopId 7

StopCount 4
Total_Length 1816.743887

[22 £23-3] ZHFZEZ HAE M2 & A

SX: ST

O OD Cost Matrix

Network Analystv. =

B B 57 kals TL SPRD MAN. v [H® B

Mew Route

New Service Area
New Closest Facility
New OD Cost Matrix

New Vehicle Routing Problem

MNew Location-Allocation

Options...

[23 223-4] ‘Network Analyst’ & ‘OD Cost Matrix’ AEH

BX: ST

134 9171 $12 BHOMIA TS I3t BYEYT 24 ¢



O Urban Network Analyst

ArcToolbox o=
&l ArcToolbox
&3 2D Analyst Tools
&3 Analysis Tools
&3 Cartography Tools
& Conversion Tools
&9 Data Interoperability Tools
&p Data Management Tools
& Editing Tools
& Geocoding Tools
&9 Geostatistical Analyst Tools
&3 Linear Referencing Tools
& Multidimension Tools
& retwork Analyst Tools
&9 Parcel Fabric Tools
&) sSchematics Tools
&3 Server Tools
&9 spatial Analyst Tools
&P Spatial Statistics Tools
& Tracking Analyst Tools
= &P Urban Metwork Analysis Tools
= &g Centrality
5l Centrality
= & Redundancy
& Redundancy Index
' Redundant Paths

[2& 523-5] ‘Add Toolbox £ 0|25}0{ ‘UNA Toolbox & 7}t

BX: ST

X centrality

Input Buildings (Polygons or Points) A
|DroJ selection

Point Locations Inside (optional)

Input Analysis Network
IZ_KA\S_TL_SPRD_MANAGE_ZGOOU_ND

[[] Compute Reach (optional)

[[] Compute Gravity Index (optional)
[ Compute Betweenness (optionaly
Compute Closeness (aptional)

Compute Straightness (optional)

&\Buidina ID Field
[FID

Building Weights Field Coptional)

Impedance Athibute
Lenath

& Search Radius [leave empty for infinite radius] (optional)

Radius Tyvpe
On the network

Beta {optional)

IRV’

-gumur | ocation

>

[T [t | [Ervrommena] [ o> |

[12 223-6] UNAZAS 2[5t MIE! OflA|

S5 HEEY
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O Location Allocation Minimize impedance

Network Analyst

Network Analyst||[E] & . i @ ||z kais TL sPRD MAN ~ @

MNew Route

MNew Service Area

New Closest Facility

New OD Cost Matrix

New Vehicle Routing Problem

| MNew Location-Allocation |

Options...

[12! 523-7] ‘Network Analyst’ & ‘Location—Allocation’ Layer A1EH

B3 AEEY

Layer Properties X

General Layers Source Analysis Settings Advanced Settings Accumulation Network Locations

Advanced Settings Problem Type Description
Problem Type: Minimize Impedance v ?
S —

P
S H
e
Transformation:

Minimize Weighted Impedance
D_Madiam

Impedance
Pa?ameter: 1 This option solves the warehouse location

problem. Tt chooses facilities such that the

10 = total sum of weighted impedances

Target Market Share (%): = (demand allocated to a facility multiplied

by the impedance ta the facility) is
Default 1 minimized.
Capacity:
About the location-allocation analysis layer

[[(=e [ =2 || =@

[22 £23-8] ‘Problem Type’ Ol ‘Minimize Impedance’ S A&

SR HHAY

136 &7| +2 HZALHNA =82 2let EHHERYS 24 27
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