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The Impact of Streetscape on Park Visit in Seoul

: Using Deep Learning Based Semantic Segmentation Technique
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Abstract

This study examines the effect of streetscape quality on park visits. Previous research on streetscapes and park visits
has predominantly relied on surveys, which are limited by respondents’ subjective perceptions. Thus, there is a need
for research that quantitatively analyzes streetscape quality and its effect on park visits. In this study, we conducted a
multiple regression analysis, with the number of park visitors as the dependent variable and quantified streetscape as the
independent variable. Streetscape was measured using Google Street View panorama images and the DeeplLabV3+ model
to calculate the proportion of vegetation, sky and sidewalks within the pictures. The analysis focused on children's parks
in Seoul, located within walking distance of residential areas, from March to May 2018. The results reveal that streetscape
characteristics play a significant role in explaining park visits. A larger sky-view ratio positively influences park visits by
encouraging pedestrian movement and providing psychological comfort. Additionally, sidewalks along park boundaries
enhance safety, thereby promoting park visits. Furthermore, a wide road along the park boundary is associated with an
increased likelihood of park visits due to enhanced park visibility and passersby accessibility. These findings provide
valuable insights into user preferences within streetscapes and offer policy implications for expanding the utilization of
urban parks.
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TUL2 A HEA B9 715-& AT = glar 4] A Ao
716182] Bgic), weks, EAIEY Skt oo A e 9
3l 34 o] 8-& Fejdhs 891 olFlshe o] Fasith

9 o] FFE v)AE 80e AT ATE ek A
FE3 Qe Y YR aQlo a2t T U L5414 FAA
A(Cohen et al., 2007), 5 A2 @(Zhang et al., 2015),
O ThE- 4 Rung et al., 2005)°] 34 o}-&fl G v|A=
Ao Yehdth, &, T4 o718 duhg BEAYHA Y
& QAo et F olgEE gEkich o gl gist A
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P v HeRE 34 FY A2 2R 29(01 ¢
A @, 2015; °o13n €], 2016), FE A2A 2214 ¢,
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2 9], 2020; Fan et al,, 2021), 22|39 ¥ 32 Q91(9t
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A FE7IA Aol WESHE a7 F3 Eold Aoz 7"
t}, olof B3giEwel Ao w2 7= TY ol Aol
o] TAE Az A7} FPE|glon, AERAE FAOR o
7 7o) gjEEolrHo] ¢4 2, 2015; ]| €, 2016). A
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Figure 1. Children park in Seoul
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B 1. SAZHEHY MR H A2 7 IE(CASE X =X S0l 2et HS AlHE H 62 EH3)
Table 1. Criteria of urban park (Enforcement rule of the act on urban parks and green areas Article 6)

EAZH 72 S22 72
Urban park classification Catchment distance Scale
Al
-Sl-r;,zfﬁ stk Unlimited Unlimited
gk%:glé‘r?pam 250 mor less 1,500 m? or greater
TENEE Jesd 2
29 Local living zone park 500 mor less 10,000 m” or greater
Living-zone park [ E L] 5
Cesd Pedestrian zone neighborhood park 1000 brless SOO0RAYTOF DIERIEY
Neighborhood BUCIE D
park Ut arela_ne‘i:;;hborhoo ok Unlimited 100,000 m? or greater
A ceEd Unlimited 1,000,000 m? or greater

Metropolitan area neighborhood park

= AIZERL 10417 23A1717] AR WEA 5
FHEA, 2020).

g =40 areist

3. EMUHEE

2 2HoM= T ol 8A 8 FHHUSE, 712/ s
H] 23] F-H o8&} seof] P vl Aol A E= eSS
SR o] thEa]RAlE AFsqch 24E A
of ¢4 5ol disl Kolmogorov-Smirnov tests 13
g 2 TS A REE UEA] gethe A2 g8
o}, wahA FEo] 2 SRS A 85to] AEES UE
T s 3 T OSIARAE APsH. B3 SHHESE
Alolo]l Pearson correlation g¢] 0.6 o|AFel HE&E A 519
AL oA AL 2SS

FTEHUEQ FY ol 8A = AUEE AAHFEE T8 SK
Geovision®f|A] 4% F59179] 2ot} g tlo]E= 30+
o4} 50m AA Yol YA}, ohE AAFR Y o]Fo] Q= F-F
kg EYs, A AEE AlFEHPark and
Sohn, 2017; Yeon et al,, 2022), wlghx| 2z} 7}9] o] Eo] gl=
AT, AT, T ol83IR] gal olFdh= FEY
At T2 ALjE. FHe 544 it FHo] AE Y

B2 N2A| AZE GSVay e
Table 2. 2018 GSV collection counts by season in Seoul

A AR (F) Hig
Season Number of images Ratio
& Spring 19,683 98.06
E Summer 62 031
78 Autumn 248 124
{2 Winter il 0.39

4) TBE7E, H59H MAS (2024)

FHE WA ¢7] diEel, ¥ A2 Al WAe st
o T4 ol 82} £8 AESNIHHA (1), (O™ D). o124
A& W3k AR F 39 0l 8E SRR WYER AR o
e T 8 d2 5 A0

29 ol gA & —i (1)

25{1{}m2
A 33} AR} A A= HE
B AZA Y §591

EPHSE 37 7123 29, 3Y E4 29, F4H 84
a9l aelx HIA Q9o Yiro] AHYTHE 3), TEA|

@ SK geovision point data

1 Overlapping grid(A)
[ Grid 0 10 20 aomN

I Park as the subject of analysis A
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Figure 2. Calculating the number of park visitors
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Table 3. Definition of variables

g8 e 3ol &1
Classification Variable Description Source
Hol 3 3AIRE T1APIK| S0f 302 o4
ool T upmxt A HEE AR
W:e‘I? e ;rk \-fri-si ors Number of people who stayed in the park
Y P more than 30 minutes between 156:00
E RTINS and 23:00 on the weekday SK Geovision
Dependent variable ol 05 3AIEE 11 AWK 20| 30 0JA (2019)
Do utD HEE A 4
L SH YRS

Number of people who stayed in the park
more than 30 minutes between 19:00
and 23:00 on the weekend

Jt2=AE S8 0 B J[== A2

Greenness Average greenness along the park boundaries

Weekend park visitors

. 28 Aol H7 H2E
Fo= . Average sky view ratio along the park
SV tia boundaries

BB Loue  BRIIAEINCHS

Park Average sidewalk ratio along the park

boundary Sidewalk At boundaries .
e . . Google Street View
A AEHE 3 2o B2 AlsH|g (©esV)
P Roadway Average roadway ratio along the park (2018)
ratio boundaries
A HIE SH Y B A HlE
Vehicleratio  Average vehicle ratio along the park boundaries
seiosom  JIE=AlR 28 250m U B vlsAlR
L Greenness Average greenness within 250 m from park
25arm H3E 3% 260m U B 38
frompark  gky view ratio  Average sky view ratio within 250 m from park
BUEN oo 20 oy ANZRIe0lel 3
Park Sarkzr_el.‘a Er eaIBFth S Seoul Open Data Plaza
characteristic b (2018)
Ea|HA N oy ) N = OJ =l
e ASa@IRIO) 7] Bzt 2531 Alolo) 72 s,
4 .e%?n L Distance to elementary Distance between the park and the D T i
variable school elementary school P
(2018)
Aol 7 29 250m U 74, HOR, ATHOR 4 ANBOIAREIEBE
o Numbir of commercid Sum of commercial facilities within Small Enterprise and
ZH B . facilitios 250 m from park (cafes, convenience Market Service
Surt_’oundmg stores and supermarkets) (2018)
environment
2 22 250m L] B2 ZAXD7| ]
Stfcial land valuation Average of official land valuation IEuUST
within 250 m from park Ministry of Land
- = — = Infrastructure and
27i1s oot Simof 1oss foo ares ofrestonti Tnsend
Residenil grsslinorarca buildings within 500 m from park
2EVEL, TEXR| WY
Ministry of Land
Kot HAHZE s =8 500m Lio| X|5FEH ot A HF A JH< Infrastructure and
Number of subway stations Number of subway stations and Transport,
and bus stops bus stops within 500 m from park National Geographic
g2y Information Institute
Accessibility (2018)
IEX[ZHYEH
A= S8 260m U B ZAE National Geographic
Slope Average of Slope within 250 m from park Information Institute
(2018)
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4 2] Fof| B &, A2 A 6200 T2 ofo]
Y FAADE 250m o5t AstaL 917] wfEe] cfFEe]
W= 250m M= ARSI, SHAITE FAA Y tiFalEA]
o] FHolA 500m "Foidl A-2He 10& B¢ dojA 54
7R HEY 7Fs/80] It Wang et al., 2021), £ 4749 &
2L 7127 30] F9 ol8A 4o vX = YFE L= Hl
of glon], F o]&A} o FFL v|A Aoz AiEE W
TEE 50 o8 Aol avt qlv}, webs FAAEY A
A3} diFuE A4 Hat 500m MR AEste] 7238
o] ¢ o|8A o vl = YL v A @G,

B A70A] A BEU40t KPS
o ek,

7|2E A B

1) 7123 201

7I1273T 89102 B Ryt Aon QY £ g X,
aHs, BE, 2kE, 283 A g HeE AAsiad &
3] 29 AAolE= 39 2477 7] fEo] BE FH o]8A7t
T A 71248 QAR B30 9ot =3, 3 A4
LR AL 9] 0] 8A) rof PR v]x])7] W] FH A
A 7t2 AT ARH oz B8 WAt 9thZhang et al.,

47|87
Table 4. Descriptive statistics
g8 g i
Classification Variable i i MGX hcHn =0
ol Bl oK 4
Eamia Weekday park visitors 244 177 1,702.99 9373 164.29
Dependent variable BT L TNETI=) 1PN
Weekend park Visiors 244 1.59 1,962.80 135.07 23230
=
7= AR 244 513 50.55 2058 7.87
Greenness
HsE
Sky view ratio 244 2566 33.06 19.68 76
SH A
Park gi_dlEeilrik i 244 040 437 14.44 213
boundary
= A HIE
Streetscape Roadway ratio 24 thed 29481 2213 =
AR HIZ
vabicle rati 244 0.08 2064 411 268
- =
2gosom JIESAR 244 181 29.82 10.33 6.28
L Greenness
260m =
from park Sky view ratio 244 15.04 32.76 21.90 2.89
=24 SHEY 29! iy
Independent ~ Park gl 244 1,500 9,331 2,349 1,322.30
variable characteristic
ZEu Kol 72
Distance to elementary 244 4480 210710 32540 236.05
school
oA e
Rgk=KE ) Number of commercial 244 0 144 19.91 19.04
Surrounding facilities
environment 0]
[=]
official ingvaliisten 244 325327 23508325 3605469 2522830
F72iE olpixy
Residential gross floor area 244 3961 1,665,263 701,752 299,821
A[BFEo T} HAZRE
Number of subway stations 244 3 58 237 10.63
CEc and bus stops
Accessibility N
Slope 244 0 19.20 330 360
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2013: Zhang et al., 2015). W2hA, 39 349 7t273uat ¥
9 9 250m Y 7123 TOE o] AmEgtt 34 A9}
T F9H 7IEAT BRoJA %A, 3kg0] AlofollA] AR|EhH=
B &g HeolElglalL, 39 A 712 AT ME R blE, &
%= Hlg 23 2RF B &S FU1E 2B ol ol o
2R Fg AL, R5UT7 Yot T ol8AL ol FE 7]
A 4= 9)7] YEo]tHSung et al., 2013). ¥ oA F23 7}
23T 29lo)] £5H= M4 BT GSVE B3] A&t
(Lu et al., 2018: Liu et al., 2023). thE2] A= =254 4
< w2} 20m, 50m, 100mPtc} GSVE $38AY, 228 A2
of| At GSVE =33}k Lu, 2019: Ye et al,, 2019; 7153
9], 2021; Dai et al., 2021), AT HAAIA A& AL, =27}
23t A7 o) oh7) WiEe] 4 7HHE 71ECE GSV H|o]
ElE 335t 39 A ARE 24E 98 m2F4A
< e} 20m M 2.2 flolEE FS3eH, T 250m o
Mz E25440E b2t 5om H2E GSV HlolHE 539
1 3). 20184 3YRE] 5€E Aol Y= mheelu} ofu]x|
% B3A Ago] oL &k R, By § 7IREYC] 750

£ B0 o) & A3t F 18,814%<] oJu|AE HFH O
2 AMg3Tt

U Aol GSV L Akt sct Fiof o FAFo] UL
2| 23R A3 o] Algh At Bk RE-S Al ol A
FAIE 3239 Yin and Wang, 2016; 7153 ], 2021), &
Aol A= BPRe] 710 712 3T B4 918 B3
Zo) Alopzkg aiEsle] ojulx|E Asict, BPAI} g E
2 o= A% 4 WeFe g ) 180k, 2 Wake 2 Ao 150
5 & 4 ookl deA lch(Mazuryk and Gervautz,
1996). 3AYE, dybEoE Begrh= 29 ATE Ko By
&0l Jeon and Woo(2023) AellA] 285t W oz =
& 2705, 2] W 1505 AT U 2] FEE A== HA
g & AFHHE 4).

A o) % ou| 24 Be 7|9 53 54, 3hs, Bk, A,

(a) (b)

« Location of GSV
38 3. (a) 3H A ==23HME M2 20m 74
(b) B¥ 250m W ==2FAHS w2} 50m 7+

Figure 3. (a) 20 m interval along park boundaries
(b) 50 m interval within a 250 m bufferl

33 4. BXIO| AFSE 1edal A2 o|o| x|
Figure 4. Cropped images from pedestrian perspective

A 5 olu|A] Yol 2= 845 YA 92 FEZ 9
tHo &8 2], 2021), GSV} B3 ofu| 2] 2 4% Cityscapes
gole 2 ZE DeepLabv3+ W2 MloU(Mean Intersection
over Union) e $27} 82.1%=, 7FE3TE A3k o
T2 S 7ML 9lo] B2 Aol ARSEHChen et al.,
2018 Xia et al., 2021; 7]5SF @], 2021; Li et al,, 2023), wt=k
A, A2 S g=3 B2} o|u|R|E Cityscapes HIO|H 2 &
A Deeplabvi+ Z¥-E &83le] gz 44, 35, &
&, A, Ao g2 BRI 5). o1& Bl eg, olu]A|
ol Zt aao] BA o} A A 5= Alo] 2] Bl & ARSI
TIREAE, AEE, BE HE, Ak vl g, AT ulEE AEd)
kA ), (3), @), (5), (6) (Dai et al,, 2021; Li et al,,
2023), A& B 2 712 SAIEE Bol= o|u|A|& oju]A A
A Ao Aoz BRe BAo] AA|8k= Hl&o] ¥t

A2 i 9 4

RS =T

%100 @)

e Raw U 4
Agas ©®

HES BEY YA 5
EEErES

JeE=

He HI%:

* 100 4)

AE2 BE U 4

S T T e

%100 (5)

Ao = 258 9 -
A YA o

A vlg= %100 )

2) 7127 2| g2l

21 9 9 o] 8A o)l FFE v SEPHTE T 53
821, 39 84 a9l A3 a%es Uieo] 2319t |
A, Y B4 9o 2 3 HAE At W2 5
Lo e SEAAT FAA] glof AR o7k whE
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Figure 5. Semantic segmentation result

284 24 & 7] Wil 3¢ d93E M2 ARsisit
(Cohen et al., 2007; Zhang and Zhou, 2018: 792 9],
2020),

FH 84 2002 FUA 253 A=, FAAL
YA N, FAZRE Q8RS AR oldolT e+
o} 9 ofo]9] o7} BFo] o]FojR|= FHo = FHI 25T
L Ale]o] A7t 71k A3 3 SN A 3
7Fe/g0] wrhElaE ¢, 2014). ¥ FAATR: 3 F90]
FEFE Uel= X2 T4 oo FAH oz dHA ot
(FaE 9], 2014), FYAEL T FHoA Badt EES W
2ot E& 5= o] T o8l =L FchFan et al., 2021:
Lyu and Zhang, 2019) w2t F-HoA] vlE A2 7Hs4
o] £ AUAIAS 71, Mol frofuizlo] Y 250m Yol F
2 W7 A E ASH SHEE MeE IS8 FAR
= 93 FY FH AFshe Aol &S T ol 8A
7t B2 7Fs/dol wuhal Bdsly Wz ARl §39,
FAAE S50l w2t 22 FAHA ol A AFse ¢
7 4= 7] 2ol FADE QUL MeE 53]
L, FAE 20 dPehe dEF% F559Y dud
AR FA dHAE LSt

A2 adoze ABPEY AR RA e, BARETE L
o @itF o g diFus FIAol FE25F AIREC] BAH
TS WET & Aol &9 A AtHZhang and Zhou, 2018:
Lyu and Zhang, 2019; 7% €], 2020). 3HAITE, AFR|of
A3l =R 2 PEshe $9Y Aol dFas 240 3¢
ol-gof FgZoleks A= EAZI) 2 AFoxE AFR%
AT THRE AT Q7| W2l diFsunE F2/dol ojudt
FE= 7IASA ATE Bart Sl 59 ALEY ¥ A
e T o842 HEs dohal g A 7] izl BAEE
W2 A A s - A5, 2020).
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v. 24 Z1t A =9

1. ChEEIHEA Zaf

F

U3l A A Y Y o8 ol diEiA= (& 5%
2L ARE 9L F U, Y T4 ol 84 fof A=
(B oI Z2 205 82 5 At 534 FY 257 3¢
G2 o] FAHLE ROjE YHL VA= 7R W F
A A9 HEF-ET A ¥l 2831 39 250m WY W HEE
ojglen, 1 & ¥ig= F 3 WA, A7}, AAAA A, 7
A F o8] ot FE vk T AAY B v
&2 WY FY ol 8A ot FAH O F-o0% G v|HA
o 9 39 o] 87 o 0.1 £EolA FAZ R o
ujgtA, 7HR 32 U Yo Aglol 3 oA 4=
TYT YIS VIS U = 9l

38 34 712738 89 5 FU BY TH ol 8A 5ol B
Aoz o3t P A= M4 FEE, Ak vlg, He
Hlgolc}, AEFE0l 1% 3712 o, BY 5 o184 = 3.4%
Ak, 4 FY o84 £ 3.2% A}, REQ e
HE 8]8o] 1% 371 uf, Y Y o8& == 5.7% S5}
i, 0 B o8& = 5.4% SR}, 3 A= ulE0] 1%
71, BY FY ol 82 £ 5.7% 7B, F4 F4 o
B2 = 5.4% F71%M, olF B8 FLT FF gl AF
B2 4TS 3 o84 = SR, B vl A}
T H1E-2 3718 34 ol 8 7 S84

39 250m MY W 71273 291 F AT E) FUL BY F
9 o] 8A} o]l FAFLE FF FFE v HEECl 1%
Z7r o, BY 3 ol &R £ 8.2% $7H8IAL, Y 34 o]
B2 = 8.7% 71T §] ik AFEo| oSS 7“2
I Gof] TAIglo] B ol 8A =7 solvhis Aol UL
g},

T8 54 89 F FUH HY Y ol8A o SAHCE
Fofgt S vA = W 3 WHo 39 WAl Im2
37 o, A} L F9 o18A}F 4= 0.02% F71%, 0|2
# AA o] w2 o]-§Ae] HALE Alofst it

FH 2 82 T U WY Y ol8A ol SAHCE
Fefgt S v M FARTI AP A S ol F
NAZEY 1% 5718 o, BY 349 o84 == 0.36% F7F8kaL,
F T o] 84 4= 0.35% F71), ERE ARIAIA 71170
S7re o, BY 39 ol8A; = 1.3% S8k, % 34 ol
4 & 1.5% 37131 o|8 HIRLE, FAAPL 22 E,
FaAol BEeE U FF BF 39 ol8A 7 SR
< 1% 4= it

A4 8 F AT BT FE 39 o]8AF ol TAH
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Table 5. The results of multiple regression analysis (weekday)

e TS 520% Sol8E
Independent variable Coef. Std. Err p-value
IIE=AE
Greenness -0.018 0010 0.071
S 0034 0014 0.015*
Sky view ratio : . ;
S8 HoH|g «
Park boundary Sidewalk ratio 0.064 0.031 0.036
=g AzH|E L
Streetscape Roadway ratio 0.057 0.017 0.001
A2
Vehicle ratio 0.046 0.026 0.077
IE=AE
S8 250m W Greenness 0.003 0.012 0.792
250 m from park o= -
Sky view ratio 0.082 0.024 0.007
SHUEY SH Y i
Park characteristic ~ Park area 2.313e-04 4338e-05 <0001
ESSEmb /XS
Distance to elementary school Bl 0.088 0.195
AYAA 1S i
FH 8 ) Number of commercial facilities o3 o0 <0.001
Surrounding DT
environment =
Official land valuation 0.356 0.131 0.007**
ZFHE HHA
Residential gross floor area 1.990e-07 1.987e-07 0317
KBS o HABTE T4
=Y Number of subway stations and bus stops 0.003 0.006 0.566
Accessibility ZANE
doick
Slope -0.081 0017 <0.001

Ads R-squared =0.416
*p<0.01, *#p<0.005, **p<0.001

02 golgt Jakg u|Hh AT} 1 vk o), WY B o]
87 2 8.6% F7I1AL, FU T ol8A & 8.6% S
o}, ofof w2t AARETE W g vt T IS 7Y
I 5 BF 3 o] 8x) 7 S A deS d 4 9
ek,

2. =9

39 A 71248 89 F 709 3L 39 0187 5 B
AROR ST JFS VAL Wk VFE, A= vlgH B
£ vlgolc ATHE T o184 S0l 29 GFL vy
ol ghiite] 39 Al U UE GA AEe] glons
T U o] g 71 A% k(i et al., 2018). 1
Bt ol2fat ATk £ AFB Y3 Aol 928 St
T FAS AT 5 WA EETH: AYAT Aueh At

(Dai et al,, 2021; 54 9, 2021), oli= GyHzQl 7127} obd
FHolzhe S §4e dF7] Yees adEn, gukze
B 7l2ee 732 T2 HojAe v, 349 52 HE
A HolA enz 52 Bol 7l ALE gHEy, o2
A3l FH BA 7IESAIE HEEC] -0.528] #2 AUAAS
7Kl 22 B, Ed 3 Y 528 AL 54 0189
342 9% v|AH(Zhang et al,, 2013; Zhang et al,,
2015), ¥ 7I2=AlE B3 22 ot A HE 9
Al E=ob7] wiioll 39 Al HEEC] T WEA Sl
9] 9% A A2 HHEHDai et al., 20215 F5A
9], 2021). ¥HH, A= HlET B H[E2 T o] 8A; gof F
FE= A A=l Zo| Y2 Fo 2o W U= FEF
ol 752771 @71 HiEoltHSung et al., 2013). 577t
Bod Ol FHUOE fUEHE o8 Tt Sold AR &
o), E3L FY AA0 SR B EARtHE Ao s
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Table 6. The results of multiple regression analysis (weekend)

Exds Hs HEEQX folalE
Independent variable Coef. Std. Err p-value
?;E;ﬁlis Ll 0.01 0.062
Zd_kﬁew ratio -0.032 0.015 0.032*
S;lfrk%s)gtndary ﬁg\lﬁik ratio 0.056 0.033 0.090
él;rgeffﬂg}cape E}()Eazlv%ay ratio 0.054 0.019 0.004*
iﬁﬁf ratio 0.041 0028 0.141
28 250m U gi:‘t‘lis HAY 402 0,602
250 m from park ;“Eﬁew o 0.087 0.026 0.007*
S;lﬁkgcﬁaracteristic E;lfrke-;ia 2.123e-04 4 668e-05 <0.007%*
gﬁi?ri?@%léﬁentary school 0112 0.095 0.241
T 2 ﬁ%ﬂi{)%r)g?commerciai facilities 0.015 0.004 <0.0071**
e B
Official land valuation - : :
ﬁgﬁigg {?Foss floor area 2.080e-07 2.137e-07 0241
=Py :Jlfn}?biiﬂ‘i?ﬁa? gﬂz\;ions and bus stops 0002 0.006 0.693
Accessibility ggLEe o8 oo e

Ads R-squared = 0416
*p<0.01, *p<0.005, **p<0.007

HE QHHSH| FUE EUE 4= 9lon ERlFte] = glo] B
P& = Aokl 2, 2021 Li et al., 2023), WekA], 34
I} b SHoA 3 ol8ol FEHY FFE VR AR
Hr,

39 250m W9 W 72 B M= AFE0] w25 T
Y FY ol 8A #7F Eokrt, Y AA HEES iR 3
250m W W HFE2 FH 18R =2} e fefgt WAE 7t
Zck, dukA ]l 7k2 2] 49 UF7E 6molA 8m 7H4E FaL 4
IR A EEHA 712 24 E e 2d) A 72), 7FESA]
&3 HEEC] FTTA7E0.132 FLoE Kol 7p2=A]go] A
89 v|A]= F3e] 3 A H3f B AR mokd,
o] 9= Dai et al.2021)] A e} FUH| 2 HFE
o] ML F7HA &8 dlbdhal FA1& Hohs bl =22
Fo Aoz Kol oleh 72 FAAQ Ak U WES &
&3 3 o] 82 4= F7hl =& Eut

48 B, 59 MAS (2024)

WS 3HE 380 BY T ol8A ol FAHL R 3HH
¢l & vAH o= Zhang and Zhou(2018), 792 ¢
(2020)9] A ANt FUSHA T HEHo] E 0, T Ul o
B2 LAY FA A0l AAE 4= Q7] deos Bk,

T 3 29 F TAATIH BYAA A 2F g g
T o]&A ol FAACE FOfFt FFE |t FAAZIZH
o A2 3 30 7o) Ittt AL Yupinz 3
FHO FAATIL EE4E U o8& 7 Brks HollA gt
28 2(014)9] A B T SUAA 9 B
Lyu and Zhang(2019)9] ¢+ 22} FY5H 3¢ FHol #
o, wHu, 77t Bohe AL et EES dA g
ee Quistee AAAE 71 BErS 39 ool Bt
Aow HQl},

A2 2 F 740 3y 39 ol8A ol FAZHCE 79
& FFE A= W BAEOI, FH7A FAdshe 29
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BAET W& A%, et d”dolA e 44 HEE
7] WEog mohEchA s - U, 2020). 22, A|5HE
o 74} A7 714 Zhang and Zhou(2018), 7%
21(202009] A+ A3} th2A| FH o 84} fof TAH LR §
o3t YEE FA| ottt A F e T Yo di e
EASHEE oE W, 2 dFeMe B2 Aol £2 o
olF ke 4 e k= HoflA oA (20159 A
T Aaet YA diFnT M7t AR fof 93¢
FA| ekt

vV.d &

AdtoMe 3 o8& & TS5, 7123 A A
FoReE SHHSE 75310 TR S A8t 7tE
o] T oA} =] vl = Y7l ths] &

OG5 A3 724w W 39 o84 5 ANE
T OE 8 LT & 2 o FARCIA U] LR
o] AEF-E0] T o184 ol TR FFS vA &, 4
7HA| 7z 2o szl Bol Eols B Fkolzhd B8 24
o] ot Hejo] REEn] U WE2R olojA = ok, EF o
FTIF F2A0] T ol 8l FAHE ot FFE vIAA
AT HolAl, AFAIf 2R R R WYEshs 36 4
- HiFIE HEgol 3 ol 8AF ol 2 G2 VAR eodTh

T A9 Brole W2 ATEN 2 BE 880 3 o
80l 378AQ FF= vA FYole Gt 7122t vlwe)
571 A& A AolA e, o8l 3k 7He el 3
o, olef me} 7t2EAIET FEEC] AR ] FAE AL
New, T o824 Sl - Ul Aol 2A ZHE5 3t
I & ok ERE, 39 BA0] BT EARIHE Ao e
E| QPSH S SUT o Athe FolA 3 o8- 243l
5S4 Atk Ak BFAALE 4o 4 7] giEel 2
ol 429 FFE vt 9l IE SAHAE, 54
A9 27} E2: 7R 7T 87 dEol E ol 8R4
o SAAY IS v + WSS AR

£ A7 T ol 8A o Tt= B Aol o] BAIE HEA £
A 23S B3 wElicks Aol 2ot gleH, of=et At
& oo = A3 Heghyd 24S Rt A 2AE AT
T E Aolnt, A7 A T diF-2e] 7273w A

S QHdskar ||’ Hagd i8] B ysiasl Hasiet
7 AT FERES AR WaS RS T, 2 B
&= H]E&o] WA frelofl 5782 ¢l 282 jirhs & 9 Ao
Bl5o] B u, A 7I23u A dizra] B2 STl & %)
tHAEAL 2017 A&4) 2018). 23U, AFES] S84 U4
3tar an2eh A2 QItHA&A], 2017; A1&A] 2018). &2 HF

Eoll 2% gL gubd o2 He g Fojsht, 23
EAof e} WFEol it A AdE=rt gebd < rKYin
and Wang, 2016 Li et al., 2023). Tehr EHRO] FEZ 0|
upeh de9tE gl Ador vt & a4 Ak T WE
£ FEHOR sl HYR9| B¢ w2 ATE A7 gzl
AzE & UL vehdr, detd, 39 8 FI20A sk
o] fo] Ho|=E & uj, 3¢ o]& TAI| =& & 5 Y&
7 R B

EZE o] §-80] ¥ FHE BT 1% ARA A
AEZ 4= Atk 2030 A&A] FY=A] 712A | w2 T
ol& 243 WU = T Ul o &AM ddiE), U W =21
d g 5 T WE 27t ool A SeHA&Al, 2015). 39
AL B AT Aol FYUsHA T4 o8 ATl =&
FA 7123 EFE 3 o) 8ol T vIA7] el T A
29 71238 /JAE 3 o8 TS ez AAE 4 9
th. GSVE &&3hd 4 3¢9 3 7123 /iAo Hadt ¥
9 AET 5 90, Y T NMEREE AT EN 3
¥ o18& B4Rk ol =80l 8 Ao 7|t o d 7}
2R N1 BB oA RER Heleh 5230 T
& 4 Qe e =AE AlZske | 71998 Aotk

F1. 7RI 71 772 ST SRR =24 AT RIS S A

A=

References

1, 73g2 WAE-- AAE, 2020, “o 8= T A AEH T
7t E G 8% A FARFGA AEH FES FHeR,
g ek, 92): 411424,

Kang, Y.E,, Baek, ].B., Jung, ].H., 2020. “A Study on the Eval-
uation of Urban Park and Analysis of its Influencing Factors

Focusing on Park Use: Focused on Urban Park in Busan”,

Journal of the Association of Korean Geographers, 0(2): 411-424.

2. FEAHESY, 2019. 2018 AEHUEY BN, $UFE
AEFRAEAYYEY,
National Geographic Information Institute, 2019. 2018
National Territorial Monitoring Report, Suwon: Ministry of Land
Infrastructure and Transport National Geographic Informa-

tion Institute.

3. 7153, 2020. “Google Street View 2+ H2d& 283 227}
29| Aj2td Bx1go] B RN v JFEAT, B
Feishar okl AApeke] =8
Ki, D.H., 2020. “Analyzing the Effects of Green View Index
of Neighborhood Streets on Walking Time by Purpose using

Journal of Korea Planning Association Vol.59, No.4 (2024) 40



oI5 -23/A

10.

Google Street View and Deep Learning”, Master Thesis,
Hanyang University.

| 71Eg A - 0]4=7], 2021, “Google Street View2} Y

= B8 AEA] 4] 354 £4: NDVIL} 7E=o|n]z] 7|k
=A] AEihate) vng FHCR", THEAY,, 56(4); 194-
211,

Ki, D.H., Kim, 5., and Lee, S.G., 2021. “Analysis of the Green
Equity Using Google Street View and Deep Learning in
Seoul, Korea: Focused on the Comparison between NDVI
and Street Image-Based Green Calculation Method”, Journal
of Korea Planning Association, 56(4): 194-211.

AR A, 2016, “FHEY YA o} F FAA € 3
Q14) iz} 309 715 Bjol vl 5 -FAA Al F
Ao, FEAYRA,, 1401): 1322,

Kim, M.]. and Jeong, ].S., 2016. “Impact on the Role Con-
sciousness of Park through Value Change of Neighborhood
and Park after Waterside a Park Improvement Project in
Gyeongsan”, Journal of The Residential Environment Institute of
Korea, 14(1): 13-22.

AR S AE - gAE], 2014, “EAIEHO A FARML

$1% CPTED ©|& A-§ofl 13+ A7 -HIFA] AT ofoj 3¢
Sdder’, SR sHE]A, 1703): 195202,

Kim, 5.B., Heo, |.H., and Eum, J.H., 2014. “A Study on the
Application of CPTED Theory to the Physical Environmental
Improvement of City Parks -In the Case of Children’s Parks
in Dalseo-gu, Daegu-", Journal uf People, Plarts, and Environ-
ment, 17(3): 195-202.

e 7158k 0l47), 2021, “HEA 7HE8HY 2] A2

EAJo] BRI of njz)= G A - 2 7H=2olv| x|t H Y
3 oJuj2A £33 7S E8slo], T EAlAAEE] =AM
Ay, 22(3): 55-72.

Park, K.D.,, Ki, D.H., and Lee, 5.G., 2021. “Analysis of Visual
Characteristics of Urban Street Elements on Walking Satis-
faction in Seoul, Korea - Application of Google Street View

and Deep Learning Technique of Semantic Segmentation”,
Journal of the Urban Design Institute of Korea Urban Design,
22(3): 55-72.

BhAE - 7] R, 2014, “olRlol3d =-FABA Bl
TG, TAEEAI AL, 15(3): 79-93,
Park, SH., Kim, G.S., and Go, B.W,, 2014. “A Study on the

Estimation of Supply and Demand for Children’s Park”, Seoul
Studies, 15(3): 79-93.

Hp2] g - 7D AN, 2022, A2 QAT AHIE AlHE| o
As &85 By F7t AR AL, A =58,
22(1): 5368,

Park, ].Y,, Kang, Y.O., and Kim, ].Y., 2022. “Development of
Walkability Evaluation Index Using Streetview Image and
Semantic Segmentation”, Journal of the Korean Cartographic
Association, 22(1): 53-68.

o). o]3)9- BFA 2, 2022, “E=AIU] 4340 $1A 84 E o]
$3% £ A7, =3RS =83, 17(5): 1120,

Baek, S, Lee, HW.,, and Park, ].O., 2022. “A Study on the Hi-
erarchy Analysis and Utilization Status of Small Parks in the
City”, Journal of Korea Institute of Spatial Design, 17(5): 11-20.

50 TEEAE, 59 MAS (2024)

11.

A&AL, 2015, 72030 AE&A] T2 71 2A1E,, AL,
Seoul Metropolitan Government, 2015. 2030 Master Plan for
Parks and Green Spaces in Seoul, Seoul.

. &AL 2017, 2017 A4 7ER A B o, Al

Seoul Metropolitan Government, 2017. 2017 Seoul Street De-
sign and Management Manual, Seoul.

. A&A], 2018, T 23 A H HOlF 7|2 AR, AE.

Seoul Metropolitan Government, 2018. The 2nd Master Plan
for Pedestrian Safety and Convenience Enhancement, Seoul.

. AEAL 2023, 12040 A EAIZIEA R, AL

Seoul Metropolitan Government, 2023. 2040 Seoul Urban
Master Plan, Seoul.

A - 3P AT 71 E R o7, 2021, A=A ZFR 73

oujxjof ot FA Qx| FEFE |z 7HRPA 4l £
4. Deep Learning ouj22 Bakil YOLOv3 24 AE7HE
2 gste]”, IHEAR,, 56(2): 79-93.

Lieu, SJ.,, Ha, J.W,, Kim, H]J, Ki, D.H,, and Lee, S.G., 2021.
“Analysis of Street Environmental Factors Affecting Sub-
jective Perceptions of Streetscape Image in Seoul, Korea:
Application of Deep Learning Semantic Segmentation and
YOLOv3 Object Detection”, Journal of Korea Planning Associa-
tion, 56(2): 79-93.

. 0173u]- o] 94 - /g - A, 2016, “HBTF UAjo] HYF

A MRS U A2EA Zdaze) v 9 07 B B
Y oA R, TR 2ABE]A, 44(6): 137-147.

Lee, KM, Lee, W.S,, Jung, S.G., and Jang, C.K., 2016. “The In-
fluence of Pedestrian Environment Perception on Pedestrian

Environment Satisfaction and Expected Health Promotion
Effects -Focused on Park User for Health Promotion-", Jour-

nal of the Korean Institute of Landscape Architecture, 44(6): 137-
147.

o5& o] - w7] %, 2016, “o]- 84 HE| L o] o
o] FUAIE AY kel I A, TeHgArlr & s =R
2], 17(12): 232241,

Lee, D.H,, Lee, SH., and Back, K.Y, 2016. “A Study on Chil-
dren’s Park Facility Planning Scheme according to User
Behavior and Characteristics”, Journal of Korea Academia-

Industrial Cooperation Society, 17(12): 232-241.

. 01847, 2019, “ARE IHX UE7H AINEE o $E0] mAl=

P, U 28] A ), 14(1): 449459,
Lee, Y.5.,2019. “Effect of Seasonal Weather Change on Physical
Activity Participation Level”, Journal of Wellness, 14(1): 449-459.

. 01978 AT Brg, 2015, “AFA| FH ol tigt 4ol

47357 5A 0] FYolgof vjR= FF -t HA £47E
tidoz-", M=t 2gsts] 4], 43(6): 98-108.

Lee, W.S., Jung, S.G., and Park, Y.E., 2015. “The Effect of
Neighborhood Environmental Perception on Park Use for
Health Improvement ~The Case of Suseong-gu in Daegu
City-", Journal of the Korean Institute of Landscape Architecture,
43(6): 98-108.

AR5, 2020, “EAIFEEA 222 HY B7FHHE

Mk -2 F2AE9} GIS HEYI 48 o]83}9-",
KIEAE Journaly, 20(5): 73-80.
Je, M.H. and Jung, S.H.,2020. “Development of Methodology



MEAle| 712 ZE0| B 0180l 0ixl= FE

21

22,

23

24.

2

26.

27,

28.

29.

30.

315

32.

to Precisely Evaluate the Distribution of Urban Parks -Using
the Map of Road Name Address System and GIS Network
Analysis—”, KIEAEJmmaf, 20(5): 73-80.

A8l - AU, 2020, “AFSAE 5 =AU =24 3
84 B7t -HSAE AR, B2, 48(4):
2940,

Chae, J.H. and Kim, W], 2020. “The Evaluation of Physical
Environmental Factors in Urban Parks for Healthy City -
Focus on Seoul-", Journal of the Korean Institute of Landscape
Architecture, 48(4): 29-40.

SA17, 2020, T20199 AEAIZE 2AL, oA FAA.
Statistics Korea, 2020. 2019 Living Tine Survey, Daejeon: Statis-

tics Korea.

Bertram, C., Meyerhoft, J., Rehdanz, K., and Wiistemann, H.,
2017. “Differences in the Recreational Value of Urban Parks
between Weekdays and Weekends: A Discrete Choice Analy-
sis”, Landscape and Urban Planning, 159: 5-14.

Chen, LC., Zhu, Y., Papandreou, G., Schroff, F,, and Adam,
H., 2018. “Encoder-Decoder with Atrous Separable Convo-
lution for Semantic Image Segmentation Computer Vision”,
Paper presented at 15th European Conference, Munich: Ger-

many,

Clifton, K.J., Smith, A.D. L., and Rodriguez, D., 2007. “The
Development and Testing of an Audit for the Pedestrian
Environment”, Landscape and Urban Planning, 80(1-2): 95-110.

Cohen, D.A., McKenzie, T.L., Sehgal, A., Williamson, S., Go-
linelli, D., and Lurie, N., 2007. “Contribution of Public Parks
to Physical Activity”, American Journal of Public Health, 97(3):
509-514.

Dai, L., Zheng, C., Dong, Z., Yao, Y., Wang, R., Zhang, X.,
Ren, S., Zhang, J., Song, X, and Guan, Q., 2021. “Analyzing
the Correlation between Visual Space and Residents’ Psy-
chology in Wuhan, China Using Street-View Images and
Deep-Learning Technique”, American Journal of Public Health,
11: 100069.

Daniel, T.C., 2001. “Whither Scenic Beauty? Visual Landscape
Quality Assessment in the 21st Century”, Landscape and Urban
Planning, 54(1-4): 267-281.

Day, K., Boarnet, M., Alfonzo, M., and Forsyth, A., 2006. “The
Irvine-Minnesota Inventory to Measure Built Environments:
Development”, American Journal of Preventive Medicine, 3002):
144-152.

Donahue, M.L., Keeler, B.L., Wood, S.A., Fisher, DM., Ham-
stead, Z.A., and McPhearson, T., 2018. “Using Social Media
to Understand Drivers of Urban Park Visitation in the Twin
Cities, MN", Landscape and Urban Planning, 175: 1-10.

Fan, Z., Duan, |, Lu, Y., Zou, W,, and Lan, W,, 2021. “A Geo-
graphical Detector Study on Factors Influencing Urban Park
Use in Nanjing, China”, Urban Forestry & Urban Greening, 59:
126996.

Gong, EY., Zeng, 7.C., Zhang, I, Li, X, Ng, E., and Norford,
LK., 2018. “Mapping Sky, Tree, and Building View Factors
of Street Canyons in a High-Density Urban Environment”,
Building and Environment, 134: 155-167.

33.

34.

35.

36.

37

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

Harvey, C. and Aultman-Hall, L., 2016. “Measuring Urban
Streetscapes for Livability: A Review of Approaches”, The Pro-
fessional Geographer, 68(1): 149-158.

Hino, K., Lee, [.S., and Asami, Y., 2021. “Interaction Effect
of Neighborhood Walkability and Season on Adults’ Step
Count”, Journal of Transport & Health, 20: 101027.

Jeon, J. and Woo, A.,2023. “Deep Learning Analysis of Street
Panorama Images to Evaluate the Streetscape Walkability
of Neighborhoods for Subsidized Families in Seoul, Korea”,
Landscape and Urban Planning, 230: 104631.

Kim, S. N.and Lee, H., 2022. “Capturing Reality: Validation of
Omnidirectional Video-based Immersive Virtual Reality as a
Streetscape Quality Auditing Method”, Landscape and Urban
Pfanm'ng, 218: 104290.

Koo, B.W., Guhathakurta, S., and Botchwey, N., 2022. “How
are Neighborhood and Street-Level Walkability Factors Asso-
ciated with Walking Behaviors? A Big Data Approach Using
Street View Images”, Environment and Behavior, 54(1): 211-241.

Li, X., Ratti, C., and Seiferling, 1., 2018. “Quantitying the
Shade Provision of Street Trees in Urban Landscape: A Case
Study in Boston, USA, Using Google Street View”, Landscape
and Urban Planning, 169: 81-91.

Li, Y., Yabuki, N., and Fukuda, T., 2023. “Integrating GIS,
Deep Learning, and Environmental Sensors for Multicriteria
Evaluation of Urban Street Walkability”, Landscape and Urban
Planning, 230: 104603.

Liu, ], Ettema, D., and Helbich, M., 2023. “Street view En-
vironments are Associated with the Walking Duration of
Pedestrians: The Case of Amsterdam, the Netherlands”,
Landscape and Urban Planning, 235: 104752.

Lu, Y., 2019. “Using Google Street View to Investigate the
Association between Street Greenery and Physical Activity”,
Landscape and Urban Planning, 191: 103435,

Lu, Y., Sarkar, C., and Xiao, Y., 2018. “The Fffect of Street-
Level Greenery on Walking Behavior: Evidence from Hong
Kong”, Social Science & Medicine, 208: 41-49.

Lyu, F. and Zhang, L., 2019. “Using Multi-Source Big Data to
Understand the Factors Affecting Urban Park Use in Wuhan”,
Urban Forestry & Urban Greening, 43: 126367.

Mazuryk, T. and Gervautz, M., 1996. “Virtual Reality ~ His-
tory, Applications, Technology and Future”, Austria: Institute
of Computer Graphics Vienna University of Technology

Park, C. and Sohn, 5.Y., 2017. “An Optimization Approach
for the Placement of Bicycle-sharing Stations to Reduce
Short Car Trips: An Application to the City of Seoul”, Trans-
portation Research Part A: Policy and Practice, 103: 154-166.

Rung, A., Mowen, A., and Cohen, D.,2005. “The Significance
of Parks to Physical Activity and Public Health A Conceptual
Model”, American Journal of Preventive Medicine, 28(2): 159-168.

Sung, H.G., Go, D.H,, and Choi, C.G., 2013. “Evidence of
Jacobs’s Street Life in the Great Seoul City: Identifying the
Association of Physical Environment with Walking Activity
on Streets”, Cities, 35: 164-173.

Journal of Korea Planning Association Vol.59, No.4 (2024) 5]



0|ZH =5

48.

49.

Al

52.

Wang, P., Zhou, B., Han, L., and Mei, R., 2021. “The Moti-
vation and Factors Influencing Visits to Small Urban Parks
in Shanghai, China”, Urban Forestry & Urban Greening, 60:
127086.

Wang, R., Lu, Y., Zhang, |, Liu, P., Yao, Y., and Liu, Y., 2019.
“The Relationship between Visual Enclosure for Neighbour-
hood Street Walkability and Elders’ Mental Health in China:
Using Street View Images”, Journal of Transport & Health, 13:
90-102.

. Xia, Y., Yabuki, N., and Fukuda, T., 2021. “Sky View Factor

Estimation from Street View Images Based on Semantic Seg-

mentation”, Urban Climate, 40: 100999,

Ye, Y., Richards, D., Lu, Y., Song, X., Zhuang, Y., Zeng, W., and
Zhong, T., 2019. “Measuring Daily Accessed Street Greenery:
A Human-scale Approach for Informing Better Urban Plan-
ning Practices”, Landscape and Urban Planning, 191: 103434.

Yeon, D., Kwak, M., and Chung, ].B., 2022. “Effectiveness
of Wireless Emergency Alerts for Social Distancing against

COVID-19 in Korea”, Sc.l'ennﬁc Repors, 12(1): 2627.

5) rEEAE, H59H MAS (2024)

33:

35.

Yin, L. and Wang, Z., 2016. “Measuring Visual Enclosure for
Street Walkability: Using Machine Learning Algorithms and
Google Street View Imagery”, Applied Geography, 76: 147-133.

. Zhang, H., Chen, B., Sun, Z., and Bao, Z., 2013. “Landscape

Perception and Recreation Needs in Urban Green Space in
Fuyang, Hangzhou, China”, Urban Forestry & Urban Greening,
12(1): 44-52.

Zhang, S. and Zhou, W, 2018. “Recreational Visits to Urban
Parks and Factors Affecting Park Visits: Evidence from Geo-
tagged Social Media Data”, Landscape and Urban Planning, 180:
27-35.

. Zhang, W., Yang, |., Ma, L., and Huang, C., 2015. “Factors Af-

tecting the Use of Urban Green Spaces for Physical Activities:
Views of Young Urban Residents in Beijing”, Urban Forestry &
Urban Greening, 14(4): 851-857.

2023-12-25
2024-02-11
2024-03-22
2024-06-07
2024-06-07
2024-06-18

Date Received
Reviewed(]“)
Date Revised
Reviewed(lnd)
Date Accepted
Final Received



	서울시의 가로경관이 공원 이용에 미치는 영향 : 딥러닝 기반 의미론적 분할 기법을 활용하여
	Abstract
	Ⅰ. 서론
	Ⅱ. 선행연구 고찰
	Ⅲ. 자료 및 연구방법
	Ⅳ. 분석 결과 및 논의
	Ⅴ. 결론
	인용문헌 References


