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Analysis of Street Environmental Factors Affecting Subjective Perceptions of

Streetscape Image in Seoul, Korea
: Application of Deep Learning Semantic Segmentation and YOLOv3 Object Detection
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Abstract

This study aims to demonstrate the relation between streetscape features and six different individual perceptions, which
includes pedestrian satisfaction. Two deep learning techniques—semantic segmentation and object detection—were
applied on Google Street View imagery; these techniques captured the streetscape factors from a pedestrian perspective
and subsequently extracted various visual elements. In this study, independent variables include not only eight segmented
object categories and two features detected from the streetscape images of community roads in Seoul but also factors
relevant to the built environment and individual characteristics. In addition, human perceptions were measured through an
online survey based on a 5-point Likert scale from 1 (“very dissatisfied") to 5 (“very satisfied”) (n = 240). Subsequently, by
using a multilevel ordered logistic regression model, we examined the factors’ discrete impacts on six different perceptual
indicators: vitality, safety, beauty, boring, depression, and overall pedestrian satisfaction. The main results of this study
are as follows. Among the segmented objects, sky, vegetation, wall, sidewalk, and pavement have important ramifications
as perceptual indicators. In such a case, sky, vegetation, sidewalk, and pavement positively affect overall pedestrian
satisfaction, vitality, safety, and beauty; however, the wall has an adverse impact on them. Moreover, the number of
pedestrians and vehicles detected from the YOLOv3 algorithm is significantly associated with most perceptual indicators.
Pedestrian volume is positively correlated with overall pedestrian satisfaction, vitality, and safety, whereas the effect of
the number of vehicles is the opposite. Overall, though this study, we proposed policy implications to improve the walking
environment.
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B3 QI7he] 7|2 ARl Farrto|x} 71 (street) IS H
Y & U=F 2ol 7|24 ol By BF iF
oju} g7 ZAETE ohuz}, FEA oA AR BUAA
= o) 4R A] Algo] glo] vi- FajE Fitg AA|jE
o}, weba] Bagolt 3§9iof o] RPArt Q1A|Sh= 7HEE S
S5 oo BM AR A vij9- F a7t Q4o

B w3 7R84 AR 4] AE A et of
yzt, B3 $A3HE Sl A EES ST 4= Qi oleh i
dto] QA FL 7EE ol digh A7 Ao, F8A <
Aof FFE A= FHAAE HERAY JIEHRFE 7|He R
afefslel= A7} o]FojftHSchroeder and Anderson,
1984; Roth, 2005).

S BAE 2Q1E ARt kRt 71=E] H7PE Al
EEUY 53] AA] fE5UFRARIR A RAE Y 23
U= 54 TEUPE 31 71287 asele] AAE
sefstels A7t ol FoIATHKim et al., 2014; °J7] 2],
2014). Leu} HYPREE A VRS 7HA) 1L 7hR S B7IsHH
FT AU 7128 AT Yok bl SRR A Algst
A Fohz 3HA7E ik, wEba] B FASEE Qi Al
2 AABRL Qs 7HEE7H] AE/d (vitality) T 2= FAIH QL
B7t A7t escHEY, 2013). E3, 7tE2F7ke] FHE
oF5Th& (beauty)olt eH 4 (safety) 5% 2 FR7} Qlrt,
npRHe R, 7hRE a4t FE QA AR o 9%
u]d 4= Qlvk, Y2 Zhang et al.(2018) 7t247} oFGTHE:
o 3R FFHL nAA T, AT, BV FAAY
AL A& 4= A Bl

ATt o FUR 7IRE &) HE P 5T 44
SENE 5L £E0R dEo] Qi) uEhA] Agd= <l
A 7Fs3t 223 748053 kS 7he] A ¥l
e b 23 w3t g2 e R AR A= AR
A 7122 dS AEES] EA oi R mlefsiarzt st
SHA|TE o] = HAPAP7L AA R AR|eh= BHS 243 HHYs}Y]
o2 IAESE M, FAIAoR BEate] B Aok He)
Hell 7k24=7F QA =ojie Anfekge] Hl&o] AlokE AA|shH=
7tel] whz} =4 1z o)) nj 2= Aert Aold 4= At

o= on|z] #A ¥HolHE Had 7S &8t A
28 4= QM| = 3dTk 53] Google Street View(GSV)2t 7]E}
78] Road View) 7t2 ou|x& F53}0] 7}237 45
& ZAskeE A7t ol FolFitt, o] WU ES B8t A
FHOoR 4hEE 7tRZ ARl 8450 HPTE n]X|

80 "=EAHE, Ms6H H2E (2021)

FFEES ZAYL 5= IS AR Bl ®3 dejd 7
¥ e ojm|A & g vldloly Al AlZHA o ® Q1A
7Fedt a4R FEIHeF AME, o= Y 7o) FF
T8 7tRE o) digh 8-E ATt oR FEAZ = Q)
£ SR W E R WA 7hs RS AR

A B3 7R on|AE BE3 HERAE EdiR
Held 9u|E4 #3Hsemantic segmentation) 7192} 244 %
Z{object detection) 7|9 &-&3to] ofu|x]of cfgt K
o} A QIAE Eelgit, ol fldl 7tEeE fa4E X
AL = GSV ouIAE FEIGTE, E3 AR | T 8
A &3 £V A4 A&7 HE Sl FE3te] Y
UEEE ZAAR FHE QA|ete] WAE EASIU 24 F
o= BH7HE 8 o]u| 2] Al(set) T} H7FARRI 7HQ19] AfolE
& 5 YT o oA 2AAY 3 R2E S ANSIGT

tlEo] Haggtel izt -23 B7HE fl3) AAAQ vhEe
o] 3AH Al ATt A (safety), oFETHE
(beauty), E7|3Hvitality) 12|32 74 A1 7S vehl= A
F¥Hboring), +-&%Hdepression)& B7} F5ofl =ste] 2t
7t28 a7t Rt 4R wX= APEA Rl FaFEE Bl
A Yok, & AtoflAl B8E deld Rdo] A=
olojet BA ANE Edi® Haghy fAS et A AJAR
& A8

rir

I, O|EX E A MAUAT HE
1. HHIECQL B2 S

HETEes AuhQl TS o] g Tt 4g-§-8lo] Hagzlzt H
7ol sl Arh TEsh=A] Yeh= 2)3Eold, o= By
A7t B3-S FASHAA 7l 342 QA AAA - A4 4
B2 & 4 ATHelAlS o]83], 2019). Stradling et al. (2007)
WSS giAlste] AFA BN E(dis- gruntlement)E B7}
AR ARSI E3, ok & ZFehs vl a4
(non-instrumental factors)& WALt o= RYPVHE
7F o] 7 253t FAlof heket gEo] argjEo] A%
FE HolEd), Yot RPNEeg s RH T 7t oA
o] B H5-E FAF = 9lon ojuf Rt B a4aES 3L
2f3fjoF $Ih(Kim et al., 2014).

oje} WAl oj @47} BPTRELo| JFE njA=A]d
gk cheket A+t7F AG7HA] v o] FojFlch, -4 HhEe
+ 3A BARA 223 B4A 2L vigo R PrhE, AR
2 G7te] 75, g I AR Haolle B Hq wA,
R, Te)al B s a2jdt Auli & F7 7]Eol
A8 AHFruin, 1971). LU AJH|A 3 APY WAL AF



MEA| 71272 olo|xo cigt =2 2lix|of S 0Ixl= 7t28E 221 24

ZF =2 B2 H7Hlevel of service)® E3&E 74 T18|aL
B F7hof mhE AJHlA = et dojd = e nE |
Alof| 483517]0lli= $HA|I7} ATHA AL 9], 2011). AAE o]
ZHLEQH USHCM"] B8 Au]|2 7 Briel Mgz} Wy
ZAE HIFOR o|Foj AXE v Ay}, EPAES
USHCMY| 7[EHt} 22 B3 £32 a8z 3 S,
1998).

AEB7HE E83to] HutEiee} ol FFE v|A|= &7
4 7he] iAol digt A= v AP 53], 7t=
AAAE TR B3] S-S UE A7t Eol o] FojFitt,
A&, WAE 2010):= A RaPAE difom HEx
A AlEte] B A 2PAH Fo| E2A RYe 8
A0l izt F7h AeE ARER ohS, vkt HA 2l B
UEeof njX= FFS RIS ol FAlSHA 2|94 €]
Q008) = HEZANE Bl By WEEof S v|A= ¥
FEERoH, B X HQl 5 181l 7jR4 oFt 59
A7t 344 QA FFE A= A ERlsiaidt,

AEAE 9 GIS HlolE A F712 E83 Kim et al.
(2014)2 71287 42 29 T2 (meso scale)?} 7H2gH +F
H(micro scale)® 573 th, 7HQl SAE, dZd 5)7HA
a2jsto] ZF vt HYPUEe 3o S Al AeE o
T eAY BALY SAEAE B3l 248 22d A
Aot viRZIR| 2 el A 712 BAL HeE AR d+
MM 7t2e 4E o[ RFEA =1, v]EA=0)3t] £A5}
qltHels7] €, 2014; A= 9, 2016). &, S|4 71283
ZAsHA g 8AE ASA PR tefskA] Zetgen
271287 249 HEE 7k] A¥(linear) TAE #4151
A Z3plth= A o) &gl

A7) - o] A14(2016) 3AHASQ] RPFTHS 7)e] W
oo Z47ke] HES sk fasol sl Raabrt o g
AL HPPE T veh=A] Brh AUdt 37 deE &
A8l shAIRE Ao jFA] 7 ofu] Hago] BAgstE 7hRo
e o] QL it AERAL 2O 7t A= AR
o] EAgtct, &3t olzdt FAH Qofle FHEH, BPPe F
O & Qlato] H A7} QoA T ofg] 7fRe W a4
2 AAR XA £ 71s/do] ATHE A3, 2000). @A
HePR7E AA] F7E Wl ARk 8 AW 7t2e |
ol ghgsiar Hof cpofet Ao 7tRg S tie R A4S
Z1ge Y azt qiet,

I AL 2715 Qe aela Huh 3 W Ve
o] WA wet 7t28 AFITRE 7ER] AL Ale] SRl
WS S48k A7 A= AHBerto, 2005: HBE 9,
2013; Valtchanov and Ellard, 2015). T3t 25221 24 ¢l
ol AlHZAQl AL alelsle|= Alele o|FojFiTh, I AR

A, |E AU 7E273 3 ARIES de.2 obEtha(beautiful),
Z89Hquiet), F5FHhappy)S 7} FHo= HAF F2he-
E24(Crowdsourcing) 7I¥F &0l ZPEZIcHQuercia et
al., 2014). 9F 3,3009°] 2ol SHoto] FET B 5 HH
SFAAINE, Thed] dfd ARRIE2] A RGB 2, A3 (texture)
283 £3E 37 BE(visual words)E BFFOENE HASH=
ol IR webA A&siA WEEhal )l olvA] 24 7]
=& A8t v AU 72 240) THsthe s w2 4
&0 24 7S g Eark gl

2, E2{d 7|8t oo|x| 24

1) 22X 227

oJu]£74 H¥H(semantic segmentation) 73> HAEL ]
2] Aole i 3ol disto] ojulA] W fAE LRSh= 71
YO AZHA 73S &3] olsfsl: bl Wagh YA A
g H)A 7lgoldt, 71&9] oJujE3 28712 Algol a¢t
WS4 57718 o183 F2 RGB band & ©]-83HTt. 1
P 22 A = ol Ao A A 8AES A R
3 A7t 34 "ojAl= o] AATHLu et al., 2018). ZZ
o= AeEE 2ol7] 8l 5 HlolE S ol83to] Hlolg 7]ut
O] 5A& FETHAL R8s W ol FHUaL ek

LA A 2oelAle] SjujEZ BE7HE R HoR
HEEIL Ut ks HlEE A4 A HER ANgste] 7t
2 BT} eQ10) -2 W EQPel| Alo] o] WAIE wAR A
7} X8| UcHWang et al., 2019). B]5:E W2tO 2 Yin and
Wang(2016) 2} |7 9] shiejup ARRlofA) 259 2, ¢, AW
ko] ojulzjof Q1 417 H(Artificial Neural Network)”&
g3t S ARSI 193 3k 99& R3] 4
&) HEE ¥E tj4l(Support Vector Machine)’& 2835 &,
Wit AR W 8k vl et Bt Alo]o] JuAAIE &
Astgct. 3F A2 dhad TR VIRRY SRS ©
Soto] By FEae] AdWE AWA Y WHoR SHsIHA
ok sl Hleths SRR tRRE S B s
that ®7] of 28 gA o] EARHY,

AR A= 7HERA omAA EE o Ae SAEE BA
P 23k 3ATh Middel et al. 2019y 71273 o]u] A& 337
ou|EF §8& vl R YR HRe§, oA 712 899
HGhe, AE, U9, 3% 24, 2% 19, 8944 714)
2 et =Xl Y845 A5 Zhang et al. (2018)
& 7H=7 o] ot AR 6714] Q1A AR, AEA
obEthe, W &4, AR ovlA 84 o] WAE
VAR AR Hegd ARgto] o|n| Ao iRt Al
29 AA ARE FFA F, AR 53 7t23 W olv]R|Y
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AAA 8458 EF81 A7) AAIE A8kt 4 At
2Py, F3h okgtheEel -, AR, AsHET w2
e B ol w2 A%EE Kl 4zl dis) AlEel
iAoz dud g 27 viEo g dgsial it

Uolrl oujE3] F&7|E ol83te] Fao 224 o
iRk QIZke) QIZE AL o55}7] 17t ATt o] 7R
o g - ol7]Q018)= Hel'd BES o83t 7t=E7te
HHMZEE ASshal T8 SR Es =&t &
A ARRs BE BEA 9 dEgto] wolshA yeht |
2y A§ 7hsAe Bk vd WHOE Naik et
al.2014)2 7k2ollA A E= RES 5317 AT 23S
EESHE T TR EofollA ojnl 2] 287 e] E-E-H .

2) 4% A&7

4| 71&(object detection)” |- o]u]x|2} gAFo] 1= =o)L
< ), G4 Ujoll ERsh= thaket 450l dialA F-(classifi-
cation)2} A ¥3Klocalization) S F3sH= ZHjo|c), A4 A&
of thet Hejd darelEe] F4g AR Mo XY T
Y glo] AE719 e& wolil BHIAAE A8k Wto] A
| cHZAEH ¢, 2020). 53] AA 7E71H9] sh<] YOLO
€ & darelEat vuwsild W, A& 2RSSl 3
g Q= o ARl JEd daelgoeln, 2018Woll= 4
w0} Ao o] FAFE YOLOV3ZF AIA =t o EielES
EA| Holof] gtz o] A7} o]Fo|F2n, Mun et
al.(2019):= YOLOV3E ©o|-83}o] o7 ¥ oA RaPa=
AE3AL 3ot o= 53 BB PAS e R e =
< AR AAE GRS, 2 Y Y Baziet 0 E
o] & JEEH= Aof 2 ML Tt

o= et T BlEe] thRt Zhee) aite
A #go] 7158 F91 357](unmanned aerial vehicle)7} &
Jste]o] th-&F FEAHE o]u]] dlo|g Ao 283 4= 9l
Al =]Qiet, FAH 2R o]2|gt o]n] 2| F o]-§3te] AFAHE EA
glelz A7t o] ol HTHRAE 247, 2019; Ammar et
al., 2019). °ol& FEIE wl, A HE7H =A AE 4
e, E 5 Rt =A] Hobel] A§ st wEc,
53] AAE 8o g AEFAU A A4 71& % 24t
Wi e, oS g ko] on| A& B AlZE bl B4 7S
A 3= ol

yol7t dhzo] obd A4 w4 FYPE AR 7§ g A}
¥ AES % At 9 APE|QI), 53] A HE &
43 AL FoliAF F-YOLOv3 2Fo] 7BEE ItHLiu
and Zhang, 2020). SUjelA= YOLOV3 2&-& &3 71287
MRS Bl BBER TR A EE ff3] 289t At
o]FojHrHo|EF- o7], 2019). 4] Aol w2 sg ¢

82 r=EAE, Ms6H H2E (2021)

To AE W) AR Al dial oF 82.07%2] mean
average precision(rnAI’);-E? vebfigict, wheka ZeE S
A 7%E YOLOV3 282 Bz} 2ol A e] 7pz2 73 ojulx)
of 243 A|, xjeggh ohet WPzl st 5 AES] &
S22 I AR #30) 7RsE Ao R wdE,

3. o170 xp

0x

HS

P ARAE SR, 7287l dieh Raukse &

Tt A FEE o] ol on ojof FFE M= RUAES
s E At o] R S-S ERlsHt. BaPate]
AR WA= B3] S 4 s o a2
o 3R "deld 7l digt 7hsA ) A, 18
U Heid 7S ANgete] 7tReh AgkE EAstaL zF 2T
[T Gt FHA R0 FFS v|A= BAE ERlst
© A oF] wnsitt, wEba & At Aot vlalst
e o, chaat 22 APEAE Ad

AR, 7127 e] F7 ARE FHSH Wl Qo] 71&9]
AR} Zro] @A 7]9ke] AL ARt A7k vl-go] o
3}, o] TRt A40] 7t2E Atsl|of vla-& Aol FH
g AT HE $F BEs| olfoh 2y AT GSVeH E
Road View A{¥|27} 548 HAA g5 ou|A] dloJel& 5
ao] ohdRt Aol 83 = A =k E3L & AelA=
GSVE &3l AA| 2327} Q17] 7153 Alofet fAFsHA & H
o[n|Z|E AMEBIGIT, &, H A} QRS 7128 & =5}
of o|A Kt} e 7t2e Q4F 1Y 7hsdiths APEA
< Add,

A, v A A 712 24 aa5S ST,
EA AR Z Wslelgivhs SAIRE 7HIT webA s aa
7h Begape] Al b Q1Z] Aol 4] o] Ake Bl AFR|BLAL )
Ao et ot 0] S v 4= S-S A Ua
7h ok, &£ Ate ol AIEE S EI LA ou|E 3]
Wit 24 AE271MS B8ste] B2 845 AFHoE &
Astal 7F23874S A4 DRIE A58kt g, Yozt |
2ld 7S B3l AbEE S iR HYuEec) ofg] 3
A Q17| 7] TAE EAR= HollA] ApEAE 7H,

A, 7t28H7 o s 1Ask= o7 7HA] 2] EFAQ S
oed] ButEe R AAN7)7o= FF 7k o] Al
gt MRS AA7] ot wEhA] FUT 7R a4
& ErahaL of ] AR AR AR tE B F3S A
T ASE este] A ARl HFk Qo) 5749 B A #HE &=
ot FAAHCR FAHA R3] WPtz oFEThE
(beauty), 2F¥Hsafety), B71%Hvitality) 2t 578 H Q1 A|itofli=
A F%Hboring), +-&3Hdepression) E33t0] 2}7}2] 7h=28t

e
of, 2




MEA| 71272 olo|xo cigt =2 2lix|of S 0Ixl= 7t28E 221 24

7 247k 290 QAo nlA)E Rl AnAos was
= o)A 24o) Slet.

£ 7] F7HAR1 9= A5l EA Yl F 11m
ujgk A2 watE 7o) FAHE F+E3H(n=144,475), 7t
AFERE GSV o|ujAE 53190 GSVE AE whet ARk
o] 3t 71 o|ujX| & AlFdh= AEFE fstreet view) Al
Bj2o|ch, wh2bA] GSV ou| A& AMEB7ofl $HAl, ZHA $27 4
o245 HaPzte] AlFo] opd Apgo] AlfE tiE 4= Qlrk=
AEE aejstolof g}, & AoA = o3 RS S5
ahax} 3aHA ofate] ERNES Yo R GSVE 5SS
Ao, 24 1702 Huj7t 3.5m S 7143k 10.5m ©l3te)
=20k AAs e, 10.5m &3, 11m v|vHe] Z&o o3
Az AA 3F 272 GSV olulAE gRlste] 3 Y 7ol
ok Z§Hstgict,

GSV AR 1531= 2Hgof] o] $871= (heading)?t 4+
Z}% (pitch) TP ElE J2ist APLE o 83HATH(IE 1) =),
+%71 %= (heading)= #%F 7Hlete] £RZ=E 7he)7|n] 55
< Yujdh= 0=5H 360%= Aol g YeE = Qlot, & A+
NME dRtd o R Byt mg o] s uet o) Fsh: A
B Nrgataat =27 WolQl= ek} YA5HA heading &
& AR A7 Y 7ivEte] A4S oujgitt,
GSVE &83t3d 72 79 Yin and Wang(2016)>
Bzt FH BF5E QA= Aloke] £AZE HYE -10°
~45°% AR 0] 5 0187|(2019)+= 7HE ARFE A EE
T e AEE 8= ARSI weki £ Ao AEAL
B FAZIE7H0Y o) BPRAEE IA|Ek= b 7P Ajteirtal
wato] B 4k A8k,

F 144475719 AF 5, &2 dFolAMe T2 22 B3
10,000702] 2)7%-& 941 48319} GSV APIE E-8-3to] A

£B7I% (Heading)

& i

S (Pitch)

38 1. Heading % Pitch HEx=
Figure 1. Concept of heading and pitch

8 o|n|2|E 53 o) F, 7HR7 o] ofd AEE AR, W AIZH
o B3l ojnjz] S} o] HERAL] FAYIL ARIE A|2Js}o]
F 7.5097112] ARRLE AEsiglct, ATEH 712 o|n|AE e
A8, &8, 52 5 22 7t2e 848 Ut g 4
N5 400782 o|u)|21E ATESIUTH(IHE 2) =), 7 o]u|#)2]
HF Q= i AolFHAE, ofu] ] 2] tiE-g AAh= 84%]
ARRI0] 3~5%of BPE ek, 3L, Al-o| whE A4 Fo| HAt
oF 22 B0l vA] Al7]ef AR ARIEelA A ERuA] o
of o|u|z] &G A7 2 AR AEA FF A ¥& AR U
3ttt Yok, shsol UR AstAY, 331 ARIE A|9lskal
TARE A E Kole ARIRhe 883570l 71 240] 5
2 ARl YL F 5 U= Tt AlofstAth

1) ZAPHR

WA TS3IAE GSV olul Aol tfgt B7k= 4 7R AEZ2A
2l Google FormsE &3l o|Foiit, & ARdlE Zdshd
A BAA 8 7H 4= Qe A8 1 3o A7 A
o ¢l WAlog F&H 20~30HE R HEsilt.
AERAL FE = SHA] 7 B4 2} olw]A]of| Th3t Bt
£ A3 F32 ESIATE 109 AEAI= 1082 ARles
AEen, (19 3} o] AR E 57 A E HE(1: vf$-
BEUS~50 o9 WE)E RSt FAAQ] T E(overall
satisfaction), °F5Th&{(beauty), $F3Hsafety), 27 |%Hvitality),
A 53Hboring), +-&%Hdepression), °14 671 F50] H7FE| Gl
t}, & ¢ofl A= 24075 o] AEEA] Fredstglen] A7kt 13
F 10789 ARle R A shte] AEA| SHBIIT E3L
T 407119] A dfste] 6go] FUT AEAlof SIS

Hei Legend

O 22 oloixl 5 XE
Survey image points Ve
A e 1

a8 2. ¢ A
Figure 2. Study area
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132! 3. Google Forms=
Figure 3. Survey sample using Google Forms

825t ADTALOfA|

=0 L 20~

HB1.2HAEM  Table 1. Characteristics of respondents
25 =@y 044 A
Classification Male Female Total
87 62 149
20cH(20%s) (63.0%) (60.8%) (62.1%)
51 40 91
30cH(30%s) (37.0%) (39.2%) (37.9%)
138 102 240
BA(Total) ;00 (100%) (100%)

2. a0 Fe

Table 2. Description of variables

slo] 5723l %717} o] F0i7] F 2,40071¢] AHES ERa}gr),

SHAR 791 BACE A= 20 1497, 30th 917H0] &
wataon, A wAb 1387, oAk 127F0] skt AR
of| Zrof gt -gAte] At A EA1S vehd "ol (3t
Zou] 2002t 30th7t k2 HA|Q] 62.1%%} 37.9%S AHA|8HL
Ue AE L4 Qi

3. W FY HEM KR A5

2 Ao 9] BA wieE Uehd #= G 2)0 Zon 712
7 540) T3 dioleE 1555171 Y8kl GSV API HlEtH|o]
g, =29 247 g o|&slqirt dad 718k '] 53 8l
Deeplabv3+5 &3t ou| &4 £37]/3} YOLOV3IE 888
A AE71HE AR

=4 §4 F, 7187] ¥ig= GSV AP1] HElHolEE §
3| ARESIQIT o] 718717F -5°~5 Aolofl Stk M
1E3te] 3 HE YAl 71872 st watA o]
£ FANSE 4ol 5°E 203k 718718 225 (upper),

¥4 Variables 49 Description
T 0! 0EC Qverall satisfaction
OFSCHS Beauty 1: 04 E9LE Very dissatisfied;
&S QIX| X|= 2712 Vitality 2. 295 Dissatisfied;
Dependent Perceptual pep— 3: 2& Neutral;
variable indicators OITE Safety 4. 9K Satisfied;
228 Depression 5: 04> 2F% Very satisfied
X|S8f Boring
eI EH A4 Gender 0: At Male; 1: 04Xt Female
Individual ‘ ,
characteristics bal ge 0:20cH 20's; 1: 30CH 30's
=2 Ut| Road width =2 Lfd| Road width(m)
U= 8 WEKE Normal  -5°~5°
Built AN . .
environment  glope _ = Upper  5°<
tha2lef bown  -5°>
dt= Sky
[=CIIPN =Z| Green
Independent ; ZHE2 Pavement S Zo] LAl 4 .
variable NN2EE S 5 - 0|0/K| LH x| mAl *x100(%)
Environmental ?:rlnga?tfg HH=2 Sidewalk Tlh VI ;Xﬂ ;E'T| atbel f
characteristics , SE12] Fence e number of pixels that belong to a feature o
segmentation _= The whole number of pixels in the image x100(%)
& Wall
Kisxt Car
E3 Truck
s =LIONES
;""SL?? Number of pedestrian = 71y} &5 2
detection A . Number of the detected feature
Number of vehicle
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-5 uyke] 712718 Welihdown) o2 AR &2 vy
O] 73, A&Al =g uhele] ' WH] G AN,

Held 7S 283 A 3, onE3 £8714S S
ARERE R on|R] AA| YAlof sl 54 A ZAllo] 2}z)s}
© HI& gto = A ou|E4] 283 At AA 9] A
27} 10% vlete] 215 Hol= 792 ths34d A2 &
3l EAFEA A4 (variation inflation factor)7} U 2 244
£ 2goA Alstgict? AA &S B3 ARESH AEuse
Ate] FAof wke} At Alke] Rk ARSI AHF
Rlless BE 7Y A3 F8st] A&t

3. |EY 287
2JojE% & H Input

AE OfA|

oju|E2% 28 £ Output

4, 22id 718

1) 2lo|2X 287|Y

on| &3] F&7olt AR W ZH2ke] GAle Abde] Aojd
AAof) w2t sl 212 2JulgitHHao et al., 2020). 29|&
2 7S flel o2 ded RdEe] AME glen, OF
Deeplab> £ 452 2oli= 29 5 3hHo|tHChen et al.,
2017). & AtollAl= Cityscape Hlo1E A& 7]358t Deep-
labv3+ 2FZ Z§sto] uiE4 78 A F3s13lct
Deeplabv3+ 2% 8= A|#2 F2 Z-§E= Mean loU

Table 3. Examples of semantic segmentation
o|o|E% F& £ Output

QIX| X|&# Perceptual indicators H4* Score
HHXMQI BEEE Overall satisfaction 3.33
QP! Safety 3.50
OHSLCHS Beauty 2.83
27| Vitality 3.00
228! Depression 3.00
X|£8f Boring 3.00
27| Features H|E Ratio
71= Building 48.18%
ZHT2 Pavement 23.75%
5= Sky 22.85%
KtSAt Car 2.39%
H3= 2 Sidewalk 217%
QIX| X|# Perceptual indicators F+ Score
Hx|&Ql BIEE Overall satisfaction 333
OIH%} Safety 4.00
OMSCHS Beauty 3.00
27| Vitality 233
228! Depression 1.67
X238t Boring 2.33
27| Features H|E Ratio
H3e 2 Pavement 27.22%
5= Sky 23.64%
A4 Vegetation 20.01%
& Wall 15.84%
H3i=2 Sidewalk 3.33%

27| Features

- Sky - Pavement - Wall ‘

‘Traffic Light- Rider -

Bus Bicycle

- Vegetation - Sidewalk . Fence

Traffic Sign -

- Train

Car

Terrain - Building - Pole - Person - Truck .Motorcycle

*The average score for each picture is the average value for six respondents
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(Intersection of Union)” 0|4 82.1% Z& ZH=THYuan et al.,
2019). 3T A= 4P| =& AYEE Hol= o)y, o]2jgt
o] 7|Wkslo] Aol Z dtol A= Deeplabv3+ 23
= E-83to] TREH2S 54311 UrhLiu et al., 2019; Nagata
et al., 2020; Wang and Vermeulen, 2020). 29| &4 #3-2
Z1eggt of| A] Bl 9] 571 -2 (3 3)3f ek

o] g o|F, B4 Ao dgsl=z HAlo] HA HA
oA ZR|Sh= vl &S AAbste] APFRA Ao AFEEIY
om 7 A2 (1)} 2t} 5A(green) W= terrain A2}
vegetation 2449} WA -5 et Ao 4] ()9} Zt} A&
gk vk} Zro] | ¥]2-2] H)2]7} 10% Ve A& Hol=
71%& (pole), IF Al&G(traffic light), 2F FA| P (traffic
sign), Y2 (bus) 59 WS, e BAPERAS7} ulg- ot
e ¥l FE2 712 AE(building) W= Al 2J5k3iT

B 4. M7 AE7 |8 HE 0flAl

Sk 20 Al 2~
A &= G g 0 N

Vegetation+Terrain A 4=
o] x| A HA 4=

Green #k= % 100(%) 2

2) x| A&7

A AE7olsh Foi 7l AR &oflA] AR el A elE 2442
T 1 AAE EHske AL Yulditi(Hao et al., 2020). &
Aol 4= coco HloTH AlE 713H53 YOLOV3E & 285t
gom, dig 2y A, AHgal, Ed, ik 2] =4 g9
A & 5 = AREY FE0] 7Fssit YOLOV3 = a5
ol ojn| 2] FHA STk &30} 5ol we] 2
o] B=7} Yol 47t whE o] th(Buduma and
Locascio, 2017: Oh, 2017).

Table 4. Examples of object detection

27| Z4& A Input 27| Z& £ Output QIX| X|& Perceptual indicators H4* Score
FA||IMQl BHE G Overall satisfaction 2.67
S \\\\ \ [ S \\ \ \\ ! Qhxigt Safety 3.50
B \\\\ ’ ] PN \\ ' ‘\ OFSCHE Beauty 267
~ A\ o N \ ' 2717 Vitality 367
228! Depression 283
‘: : X|2%f Boring 3.50
s 23| Features 4 Number
H3liX}t Pedestrian 5
XIS&t Car 4
72 E3 Truck 0
Vehicle QEH}0| Motorcycle 1
A Bus 0
27| ZE M Input 23| ZE £ Output QIX| X|& Perceptual indicators &4 Score
FAMOI QAT Overall satisfaction 3.67
OFxist Safety 3.67
OFECHS Beauty 283
21713 Vitality 467
228! Depression 1.00
X|Z8! Boring 1.50
23| Features % Number
23Xt Pedestrian 18
KFsXt Car 0
P E2{ Truck 0
Vehicle QEH}0| Motorcycle 0
HA Bus 0

*The average score for each picture is the average value for six respondents
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AtH(person) Z4A9] A& Wk Rzt = MR A5
1, AFF 4 ¥4 AsAHcar), LEBF](motorbike), Bl
(bus), EZ{(truck) 22] & V=5 F¥oto] A8t 4
A HES AP A D AHE FES (FE Pk Ert

5. 24 4d

Ao A HERARY o|njR] B4E B3l 153t Hlold
£ B85 Stata 162 53l A A8 ZHzke] A
7t F8A AR vX= G wekslr)e] ¢4, A 7t
7FE|AE HER ojfojFrhs it A FE B7ke] S
Aofst izt thedE £AF ZAAE 3|HEA (multilevel
ordered logistic regression) = %2 AM&-3}H1T},

&MY ALY 3FRA A 2 A BFE RS 4
(112, 213, 314, 415)2 22 A% 2 7Hth= A& 7Hgsh,
Ut ZAAE B i ZAAE HFHO| FEAZ A (3),
4] (4)9} 22t

Logit[Pr(y, =1|x,)]=x,8 &)

Logit[Pr(y, =1|x,, {,)]=x,8+¢, @

AAGE AolA y,, yam i AECIAY j 70 B2 7HRe 4
FolA e SHAE ARt x,, x= BE W S,
Gy 25720 7HQ, ARRlefl digt ¢19] A¥H(random intercept)
< Yujglit}, 3|9 oA 9] 2 FRIFS AT S olzk= 7MY
< Ade,

v. 24 2
1.7l SAl

& A1) 7|4 $A £4 Ak (& 59 Zh FE5ueel
7F2 73 o]u]X] B7} A= FNFH 0 & 27, 37 o|v] XA H7}
9] oF 50%71%& AFA|3HoiTt, ] B} oA 279 v
£0] 30%HE 7Hg wokou, A W, 7] H9-
o= 3 (EF) vigol] 7F¢ okt E3, BE oA 53
(u)$- BHEH) 2% 6% n|vte R 7MY g uj&o] SHE Bl
o}, SRz 200071 149%8(62%), 30TH7} 9178 (38%) 0] 32v &
A= 13879(57.5%) 9IAR= 1027 (42.5%) 2.2 o] o] FTt,

7t 54 ARe F 712719 7S, A&t vie} 2o
A4y HeE UEY W4E HEstast 7187]d gt get
(normal), 2E2%(upper), WelZHdown)2& Wit} &7
wio] Fgsh= HebHt(normal)] 75, -5°~5° Alo]9] HAE

gro= AAsiglnt. A4 =2 |u]o] Hk2 5.40moltt.

ouigd 28 Wi F TRERT} AR 21.10%2 7HE
=2 UlEE AR, 11 FR2 5471 16.34%, Shs 15.21%,
)3 HHYP=RT} 3 84%5 AA|SIGIT 0]9]Q] W= AT
OF W2 HlEE AR A0R YERdth A dE wee
5 AR 1A BetA o R oF 1,892 AR 2.06TH2) A
o] A&t

2, L& M3 EXIAE] SIHEY

MR8 f4E0] HYPTERE Y £ Q1A o w3t J&F
& MAEA] AR} B AtelAe SHEA S Aestalct
A, W7 Avte] JFE v RE EYHLE 9 Ages
2 Azjsto] B4k i wAE BALY SN 2EYS
TEIG, 2EU g R3S ST 4R vX=
FFAS Y AR e B4 9] 3HA7E EXR
webA] Q] £EE 2 eE0 R AR B7HE MES 15EE 3
£ UE A8 22 3HEAS ARSIITHGE 6) F2).

QL =5 ¥R 49, S F AR dive] FAXHCR
U5 Fofgt AE BTt 2004E tiv] W dlo] ZYst 2
I}, 300) HHFY AT, oA B7h A} FHA Prh A 2
oA fofgt 39 W 7= A oE YERT, ol= 304
A 7, BE 749 Hrtol tis) 20thiEct £361] giEes
ket

on| &3] 37 E B3l 2 Ay 49, LeEE
At i) 7ty a4t AR FoJaHA| Vel
oh, A B2 2710 7P 2 59 FFE mHlen ojele=
3AA Gt Askof| 29 FFE 72 AR FRIH,
ol HYPR7L QRS ¥o] 277} 248, AR FrE
ke BAIE HIRdte g, AuET 22 A4 a4t gl
ekl e 9715 A& iE] Ao sjAE, o]
2{3t Aih= Bjo] AlofE Apdslal WS At -89
‘wall effect’s 783l & APAF} LAFHZhang et al.,
2018).

0o 2, 52 AA A UEk, ofFuhe, ¢HAdt, R
Z|3E2} ()9 WAE 7ML -89, AT ()2 A
£ Hol 71237 W 5271 B&rE RutEes S8k A
o7 FHE}, o]F T3l LAl W 5AIR0] £&5F B &
7} zotA|aL, Hega|zto] ZojZicks i A Aol wel =5
A7} s G713 %S vA= AE ERIEHITHLu et
al., 2018; Lu, 2019).

he2 AA| 2 Q] WEEE Eiste] FAAA A3k} oK (+)e
HAE 7HA 3L BRI Aok 5(-)9) BAE Eov o
450 vl FaFo] 27 PSS FRIF), ol AEel A
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B5 725424  Table5. Descriptive statistics analysis

7} M4E 2E4 Number of response per score

25 QIX| X|E
Classification Perceptual indicators 1 2 3 4 5
HAMQI 2EEE Overall satisfaction 226 680 934 467 93
0}SCHS Beauty 388 867 652 393 100
EINTIN 7 Vitality 316 912 612 459 101
Dependent variable OFxi3} Safety 330 791 641 511 127
228! Depression 299 851 675 490 85
X|Z&f Boring 229 726 751 590 104
25 W ZF Mean, BZE PRl Std. Dev., &I EHHU
Classification Variables (7§45 Number) H|E Percent Min. Max.
&2 48| Road width (m) 5.40 2.05 3.00 10.00
Ux 2y HEHE Normal (ref) (159) 66.26% - -
Built NS .
environment  glone 2= Upper (36) 15.00% - -
Ui2/2t Down (45) 18.75% - -
ol= Sky 15.21 9.80 0.00” 41.74
=X| Green 16.34 20.90 0.00 87.03
ZAE2 Pavement 21.10 5.60 11.10 41.86
=Y -
Independent  PIEMEE Bsie2 Sidewalk 384 3.80 000  17.39
variable Semante o SERIF 114 1.80 000 1119
segmentation = ence . : . .
2 Wall 2.38 480 0.00 28.49
AI&At Car 3.18 3.70 0.00 18.45
E2{ Truck 0.72 1.90 0.00 15.42
o I=LUNES
23 2E Number of pedestrian 189 =l 0.00 18.00
Object N
detection AlE T
Number of vehicle 2.06 203 0.00 9.00
HE 4 Number of observation 2,400

AL AR 3] A4R S AL Ak R A}
S Al Aol vrde AnE 2eltk(Valtchanov
and Ellard, 2015). ZL2{u} o] gt Ail= 7h2 o)A 3hs ]
£0] ¥4 F AE woI/t R, Yot BaPR} 27} Ao B3
o)z 9] 74 Yl et LS s Aot Axte} ARk
(Yin and Wang, 2016; Wang et al., 2019). ©l:= 2} 12o] A
3] E/o] 7t2 7] W=, siF =7ke] Akt Q1z]sk
< 7% tdEr] e s wE,

IAERE BE G7h Ao fofet 9 A= AeE Y
EPgon %, ofgthaat QHAd E7I3elA oK) diE
Holo g Ao}l FARHA Yt 9, 2016,
Zhang et al., 2018). EE2= F2 A5k 227} 83}
€ SUOIAT, =R vlgo] & E Ao Y& W B
FA7E T & e B T2 AFE T 5 A 3
o] Wojx]7] whizof ojzidt A} mEE ZoR WdEd ®
g R AR wEE, ofgrhe, FAFelA f-4jn]

88 "FEAE, Ms6H H2E (2021)

g F(+)Y BAE 7= AR Uit 53| QHEgloAl 7}
A2 4 AFE Hyon ol IALER} B2 o] Hl§o|
QbAEl 7H 2 QS vA = AL njdi, &, ujEH 2
7oA BYPrR HES AT Qo] FAXHSE ufj$-
Foulgt ARE B, ol Bakte] k27t HApEge] 7
SR} PEe] FAARI FFS o 7As Aew wkE,
ol Bz Fo] YEHE & HYPUFEE Yehl= A3
7 Autel FARFHKIm et al., 2014; 71778 - 044, 2016).
A AE71HE B3l Bat Ry o) Al 4= B H5HA
o8 fORt ANE Hyo, SAA el Aot A A2 )3k
sl ARk FES vAE Ao Uit B3R £ BE
W7t F 271 F(H Y BEger MY 2 FFS A AL F
A = gl ol B71F AAS fUshe FA AR U B
Ao]7] whiERl Ao At w3 PR} = QHAjo|
= IR FFE A, ol #HS Bt LojlA] A
5ol QFHFHE 7Ith= Jacobs(1961)2] F42E Yx|gict, A}
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& elxlof &

X1
=]

MEA| 7t2Z2 o|o|x]oi chEt

B 6. CiZE oMY 2XIAE 24

Table 6. Multilevel ordered logistic regression analysis

HHEQI EE OFSCHE 8713 QkEIE X|Rg =8
He Overall satisfaction Beauty Vitality Safety Boring Depression
Variables
Coef. z Coef. z Coef. z Coef. z Coef. z Coef. z
Aol _ _ PO _ _ _ _ _ _ _ _
HolEN Gender(Female) 0.107 0.73 0.239 1.68 0.124 0.92 0.226 1.58 0.125 Q.77 0.155 0.95
Individual
ioting G2
characteristics ;gzgg,ts")) 0241 <162  -0518%* 356  -0412%* 299  -0339% 232  -0.587** 354  -0.614** -366
Road width 0.086™* 419 0.066* 3.21 0.068*** 332 0.068** 3.82 -0.019 -0.95 -0.083*** -4.01
U= &4
Built ZAIE Slope 220t Upper -0.632* -507 -0.347%* 278 -0.460%* 371 -0.620* -5.05 0.286™ 233 0.332*"* 269
environment (?ef Norn?al)
’ Lf22t Down  -0.442%* -308 -0.300%** -2.67 -0.270%* 244 -0.5695%* 537 0.051 0.46 0.142 1.27
ot= Sky 1.864** 395 2.645%** 554 0.952** 201 0991 217 -1.789%* -381 -1.626™* -3.23
=X| Green 3.664%* 1542 5.009** 2293 2.089** 1292 2.018%* 914 -2.792%* -12.09 -3.274%* -13.82
ZET2 Pavement 3.492%* 425 4.032%** 500 2.856** 352 6.800*** 8.35 -2.457**  -3.03 -2.686%*  -3.28
7@%’0‘ £y olp|2X 835t B2 Sidewalk 24317 207 2.858** 244 0.588 0.50 7.443%* 640 0.513 0.44 -1.506 -1.30
Environmental gemantic
factors segmentation 2El2| Fence 0.468 0.20 -0.837 -0.37 -1.220 -0.49 4601 198 0.148 0.06 0.814 0.35
2 Wall -5.594%* 517 -4.462%* 487 -6.961%* -7.76 -4,492%*  -498 5.622*7*  6.43 5506™* 6.15
XtsXt Car -3.346™  -2.32 -0.345 -0.24 3.427** 239 -1.940 -1.36 -2.365%  -1.66 -2.052 -1.44
E& Truck -10.086™* -474 -11.397%* 514 -0.709 -0.31 -0.314%*  -4.47 48095 219 2.333 1.09
=1 5= 2B 0.1517* 933 0.023 1.48 0.327*** 18.37 0.155"* 959 -0.168** -10.22 -0.170* -10.25
2 A= Number of pedestrian ' ' : : ) ’ ' ' ’ ’ : ’
Object o
detection NEES i x ] Sk i . i ) Sk ok
Number of vehicle 0.041 1.72 0.073 3.02 0.041 1.71 0.009 0.44 0.079 3.28 0.064 2.66
AIC 6003.76 5972.23 6031.15 6483.28 6300.41 6201.16
BIC 6119.43 6087.90 6146.81 6598.94 6416.07 6316.83
ICC_Level2 0.211 0.198 0.175 0.205 0.263 0.267

*kp <0.01,*p<0.05,*p<0.1
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0] 49, ARAQ WEk, o ST -S(-)9] WAE BA
om A3, -8 G+ BAE o ol $EAE
e £29 o}Frhed L7ivhs 24 Axte] wet, 2ol B
FE ER2O| g F7hS Mhste] et Ao Fagt

npzjufo @ Az g oigh Ay Ag- B2 =
AAHRA WE, olFrhg, QHAY, VIS Z’ A
A3} (1)) AE 7ML, &%, AFde 309 B4
§ Ho B8 Zo] { &8 Bajyrto] YolA HYutEert F
7kehe Ao sAEnt, Aakert 228l 49, 3AA 7
3ot -S(-)2 WAE BAT FAlO] BAAQ Akeh= oK)
TAE Yepgon), yajuke 02 FA 20l 2] Fekut 2(-)o] ¥
AE 7M. ol ARgEol ARE BalA ZAAREE 1A,
A7t AR BukEee] 2R FE njFl Aoz
HorEch E3h ot Avhs A HESNY Agdtete]
ZE23} FARBFHKIm et al., 2014: ©]427] €], 2016).

V.Z2E

w A ZI27R olm|A|of izt F9E QIA|9F BT
of G v|A= 8212 BRI517] 13 GSV ov A2 Hed2
L3 o|n|R 2 Y AhEE g iR o B
g A S At 455l w2t FFL viAE 4
H S A GFES AuE o 22 A8
I AHH A =&,

AR, DA} 4= oS (beauty)S Al Q3 BE A| 3o} £
Ou|t BAE 7AW B718T 7P 2 o] BAE A= A
& Bt o= 7kRe] Hya7L wA] el 7MY Fadt aa
F S Sfulrict, AE7 =Ao FYS Eoig7] fleiMe
St 37 xR BEREe] Heshal s Hagytt
& B8 4 T W2 MM 728 L 7)) Fiadel
f3hhs A& AR

=4, sk A= AAAA BEE @ FAA R|xe} Fo
WAE 231 7% 2 8ok 59 WAE 7HoBN B A9
A FrARE AIHE B 53] shet 4] 15 ofFrhEel 7F
B e 9FE e As FAA. o= EAI9 7IR B8
B A Bheolu mAeh A2 AW 845E AR A
o] o] ook 3k AR, ERY, et A A& k)
Alell ol AdA-tet tin|sle o] WAL BEEY ol
w4t =7k 7ER 7 oful | B AlE9) Q14 Ajojetal #
SEu, 7]E dte] Anet g AlZE AARcRs Aol 9
)7} .

AR, Bee 2o} IFERE PFHsafety) I F A
& Bt ojeh 22 aae Bzt P 91t A RH o]
vlAgte R AlgEo] P 3A L7le A& sk

Q) "=EAE, Ms6H H2E (2021)

olF ¥l A7t ZAY AAETF w2 Aol i Hye
MAEE ARehs b =22 & 4 & 2R ddE, b
S WO R Ak Pt 5ol WAE 7M. wekA
HPE7 /Aol Lo} At A a2isfop & Arjto R
o,

WA, ¥ 34H 2 koA o BAE, FAA A|FAA F
o] PAE Yo mu A2 Q45T vt AvkE B
HEA oM 7tEdAE AT ), 15 VEFY] F7FR oF
715 ‘wall effect= 712 WHEHES Aok 842 283 7}
/30l Ath= AL AARIT

A4S Tl HYPUSeel A QAo FFE A= E
2|3 7t2e7 847t EASHL AR g FEH dfFshe
67l B7h @l vjA= =7t Gebd 4 Adrke & A
o}, ERE, AA| BEgRRe] Aok WolE ARt 7FR A ov| A&
AldsHA 2Astaat geld 719l QAnlEE] L7yt 2
HAE71ME ARSI &, 71287 A%l dis) A=
AFEE g v o R S5 ko) Ay Al 9%
2 AT 4 AT © SJop7E e SRRl £ A= v
I 2L ARE A

A, & Atellals viE A o WA HERAE
AAEH] 24 ATE dRielshe b A7 e ERE 88
A AR AIZHE a1Este] ARl Q) B4 w4l Aa et A
& Alofet v WS EokskA] Tkt olFet Al FF
A AFSl sl chefRt 7l 54 ekt e 24 W
& 58 AE 4 & AR e

A4, QA L7 AR BEEe VRS 84 F
oA Z1&(building) W= 7F2EolA F8E 840 &
T3 /A sk ks Mot w2 T a A S B
off AlJatict, E], ofu] &2 L&7|H-L- o|n|A] Qb4 A4
A A= HlES AT o AT, AE A9 AlFA 842
W, B, 72, AR, A2 5& A 0 R sk 2=
ofF] o|2x] Jgt Aejo|c}, HTkEo] A9 FUT 2719
o] rkar Ffte o] A7), o A, Hrie] Azl o wh
HPA7} L= s v o A olRt A1 7HE T
W olm|9] AR 245 Aok A& 4 = 1Y darg
S AAEE 710l AEER AE = e A0 R daEn

AR, g ARIeZ AME GSV B3R} ofd Algo]
I Ao E BERe] AjZkE s diticial B of
ot FAIH LR Fo] FWojM= GSVE #9712 I 7t
d2t7} oF 2.5moll Bohe wololl AAIE U710 A EagAte)
019} Aot EARIT, F7HE & AollAl= HaRe} A
ko] =g 2Rl A 2o 2AIE ZBHAI717] f13) Fol WA| >
AR FFslo] 2 Q AZF Zojof] Tt EAl= 24| ¥
& A 0% ek, SpA|Tk o|of 22 117t gle Al At B



MEA| 7t=Z2 o[o|x|ofl cHEH =2 QUX|ofl &S OIXl= 7128 20! 24

2} 7o) =2 Q) A2} 2pol it ohye, 425 A|Ql AjZtoflAf
gt Aol7h TAY ACR watdn, w2k GSV olu||e}
22 A2 ARE HYA At B8 AL, olofl it 59
7F Eashal & 4= ek

npRjeto g2 W Ao 7Reg et 7fRle] £ <l
A| 7k AguAE 71saL A e Astalct, shAlt of
#2402 A& ti k= ks Wt o] o|m)A] W 3g &
47t HesHA| go AiQle] RFFshal Q1A% 4= glat ofe} yt
g2 Hl&o] 22 Afolle e frdste] 784 43
E8ded 4 ok, uEhA 7tEe 84t 7l QA Alo]9)
AFAAZE obd a4 A gho] EAISh= BB WA 7} 118
2 gark ol dekE
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