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Abstract

In order to develop pedestrian navigation service that provides optimal pedestrian routes based on pedestrian satisfaction
levels, it is required to develop a prediction model that can estimate a pedestrian's satisfaction level given a certain condi-
tion. Thus, the aim of the present study is to develop a pedestrian satisfaction prediction model based on three machine
learning algorithms: Logistic Regression, Random Forest, and Artificial Neural Network models. The 2009, 2012, 2013,
2014, and 2015 Pedestrian Satisfaction Survey Data in Seoul, Korea are used to train and test the machine learning models.
As a result, the Random Forest model shows the best prediction performance among the three (Accuracy: 0.798, Recall:
0.906, Precision: 0.842, F1 Score: 0.873, AUC: 0.795). The performance of Artificial Neural Network is the second (Accuracy:
0.773,Recall: 0.917, Precision: 0.811, F1 Score: 0.868, AUC: 0.738) and Logistic Regression model's performance follows the
second (Accuracy: 0.764, Recall: 1.000, Precision: 0.764, F1 Score: 0.868, AUC: 0.575). The precision score of the Random
Forest model implies that approximately 84.2% of pedestrians may be satisfied if they walk the areas, suggested by the

Random Forest model.

Pedestrian Satisfaction, Machine Learning, Logistic Regression, Random Forest, Artificial Neural Network
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Figure 1. Survey locations in Seoul
Source: Seoul Floating Population Report 2015
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Table 1. Definition of variables and descriptive statistics (n = 99,589)

Variables Definitions Mean S.D. Min. Max.
1. Very unsatisfied,
2. Little unsatisfied;
5-point Likert scale 3. Nprmal; o 3.073 0.982 1
Pedestrian satisfaction 4. Little satisfied;
5. Very satisfied
1. Satisfied or normal;
Dummy 0. Unsatisfied 0.767 ) 0
Commute 1.yes; 0.no 0.231 - 0
Work 1.yes; 0.no 0.157 - 0
Trip purpose Transfer 1.yes; 0.no 0.065 - 0
Errand 1.yes; 0.no 0.463 - 0
Leisure 1.yes; 0.no 0.083 - 0
First time 1.yes; 0.no 0.044 - 0
' Rarely 1.yes; 0.no 0.142 - 0
Trip Frequency
Often 1.yes; 0.no 0.484 - 0
Everyday 1.yes; 0.no 0.330 - 0
Gender Male 1.yes; 0.no 0474 - 0
15~19 years old 1.yes; 0.no 0.057 - 0
20~29 years old 1.yes; 0.no 0.198 - 0
30~39 years old 1.yes; 0.no 0.181 - 0
Age group
40~49 years old 1.yes; 0.no 0.179 - 0
Personal . -
Characteristics 50~59 years old 1.yes; 0.no 0223 0
60 years and older 1.yes; 0.no 0.161 - 0
White collar 1.yes; 0.no 0.378 - 0
Blue collar 1.yes; 0.no 0.076 - 0
Job
Student 1.yes; 0.no 0.150 - 0
Housewife 1.yes; 0.no 0.211 - 0
Type 1 residential 1.yes; 0.no 0.055 - 0
Type 2 residential 1.yes; 0.no 0.286 - 0
Type 3 residential 1.yes; 0.no 0.337 - 0
Land Use Semi-residential 1.yes; 0.no 0.058 - 0
Semi-industrial 1.yes; 0.no 0.045 - 0
Green 1.yes; 0.no 0.020 - 0
Commercial 1.yes; 0.no 0.200 - 0
) . Bus stop 1.yes; 0.no 0.428 - 0
Public transit :
Subway station 1.yes; 0.no 0.270 - 0
Pedestrian-dedicated 1.yes; 0.no 0.715 - 0
Pedestrian sidewalk 1.yes; 0.no 0.188 - 0
Street type - -
Pedestrian/vehicle 1.yes; 0.no 0.087 - 0
Pedestrian/bicycle 1.yes; 0.no 0.011 - 0

110 "=EA2, ®s4 AM3E (2019)
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Variables Definitions Mean S.D. Min. Max.
Slope* % 1.992 2.026 0
Sidewalk width* Meter 4.367 2.748 0
Number of lanes* Number 3.965 2.690 1
Bus-dedicated lane 1.yes; 0.no 0.491 - 0
Centerline 1.yes; 0. no 0.565 - 0
Safety fence 1.yes; 0.no 0.220 - 0

Street design factors Crossing 1.yes; 0.no 0.640 - 0
Street light 1.yes; 0. no 0.030 - 0
Trashcan 1.yes; 0.no 0.004 - 0
Curb 1.yes; 0.no 0.010 - 0
Street tree 1.yes; 0.no 0.332 - 0
Shade 1.yes; 0.no 0.001 - 0
Etc. 1.yes; 0.no 0.534 - 0
2009 1.yes; 0.no 0.198 - 0
2012 1.yes; 0. no 0.200 - 0

Year 2013 1.yes; 0.no 0.201 - 0
2014 1.yes; 0.no 0.201 - 0
2015 1.yes; 0.no 0.201 - 0
Dobong-gu 1.yes; 0. no 0.023 - 0
Dongdaemun-gu 1.yes; 0.no 0.038 - 0
Dongjak-gu 1.yes; 0.no 0.022 - 0
Eunpyeong-gu 1.yes; 0.no 0.034 . 0
Gangbuk-gu 1.yes; 0.no 0.027 - 0
Gangdong-gu 1.yes; 0.no 0.033 - 0
Gangnam-gu 1.yes; 0.no 0.067 - 0
Gangseo-gu 1.yes; 0.no 0.032 - 0
Geumcheon-gu 1.yes; 0. no 0.016 - 0
Guro-gu 1.yes; 0.no 0.042 - 0
Gwanak-gu 1.yes; 0.no 0.032 - 0
Gwangjin-gu 1.yes; 0. no 0.033 - 0

District Jongno-gu 1.yes; 0.no 0.063 - 0
Jung-gu 1.yes; 0. no 0.067 - 0
Jungnang-gu 1.yes; 0. no 0.040 - 0
Mapo-gu 1. yes; 0. no 0.039 - 0
Nowon-gu 1.vyes; 0. no 0.060 - 0
Seocho-gu 1.yes; 0.no 0.063 - 0
Seodaemun-gu 1.yes; 0. no 0.023 - 0
Songpa-gu 1.yes; 0.no 0.052 - 0
Seongbuk-gu 1.yes; 0. no 0.038 - 0
Seongdong-gu 1. yes; 0. no 0.025 - 0
Yangcheon-gu 1.yes; 0. no 0.040 - 0
Yeongdeungpo-gu 1.yes; 0. no 0.053 - 0
Yongsan-gu 1. yes; 0. no 0.036 - 0

* Normalized to the minimum value of 0 and the maximum value of 1 in the mode!
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ojFA te] REAEY MES HMdE 7S B3t st
o] E5771= ZA¥sk= WAE Bootstrap Aggregatinge E4]
7 (bagging)oleal gic}, WY EHAE R oA Fa3t slo]
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Figure 2. Structure of artificial neural network
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59} AAE] e}, A7 oA A™EY] U B35
e THst 2HFE AA TR EYFor Add
tH2E 2). ol2idt 3417 H-E HAu} date|Fos b o|E
£ 85ote] ol34%S S, A4 2E ] 4 st
HulEhu|E s 2P F5, a8, 24 e, 24 =
9] 7)< 5ol i Buduma, 2017).

3. 2FE/+ 4

49| AErFS UE7] feliMe teRt 24004 239
3eE BFE 4= A AHAA o] Hasieh & Aol
£ HYPUNSHEE NE" BUE"Y 7 717 7H| Al & Vgl
7] e, HPUNZE ZuF S dFo oW EF7IR & 5
Ak, £7719] A5-& 8] A 7183 = EF9E
(confusion matrix)o|c}, (It 2)°f AAE EFPEL £7719)
| &3} AAIRES fotsleS Eo|cH(Muller and Guido, 2016).

EFWHAA AA FIJAIF) AHES 7IeeR Y,
True Positivet= W& MRS WEHcka HeshA E7ehs
739-0l3L, False Negative: W53 WS EUREcka 25
E5ohe 7390l

AAIZEe] SAJAEUNEE) AHFES 7I1E2E HY, False
Positiver= =5 HAE WSkl A3 ERdhs 749l
3L, True Negative= SR MRS Bkl ekstA

Table 2, Confusion Matrix

Predicted Class
Positive Negative
Actual  Positive  True Positive (TP)  False Negative (FN)
class  Negative False Positive (FP)  True Negative (TN)
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E5ohs 2ol

A= (accuracyi= £57719) A6-E B7Fsk: 71 7122
ez AA diold FolA At B dlolE 2] Hl&o]
tHMuller and Guido, 2016).

TP+TN
TP+FN+FP+TIN

Accuracy=

AeEE 7H LR Q] SRRy B oA, T Al
H 2YPF7 ARE o] fsto] thHA o FREYS Bk
o] Wasict,

HPUREE Gy oAl WS 4= e A WA 7= W
3 WPALE EVREoal AR E78hs 9ol ol=dt &F
9] ¥l &S 9134 E(false negative rate, type I error)o]2kal §F
tHMuller and Guido, 2016).

FN

False Negative Rate= ~TPiEN

F A o7 BUEI BAE UScka AR Bk
Z-olct, o3k 270 &S $19%/dE (false positive rate,

type Il error)®]2}al gtHMuller and Guido, 2016).

FP

False Positive Rate= “FPIIN

WS RS WSl FYSHA dlEshs e Ut
L(sensitivity), MBE{recall) E= A FJE(true positive
rate) ]2}l gk (Muller and Guido, 2016). ©] W%} Stk
2E WEY WS BUNEctal 23 E75hs False Nega-
tive RateZ} ZHch= o]ujojc},

TP

Sensitivity (Recall) = “TPiEN

AU % (Precision)= w723 0] WHEstele} &5 Kz} F
AlA| 2 g B8z} vlgolciMuller and Guido, 2016), A4
7t g9 AL d5EFo| U= HYPYRE AT 29 1
ok AFe) HIgo] o AL it waba] Byt 7
2 3 2§ 79 AULE 2F A5 B7HY 38 xR
&4 9l

TP

Precision = TPiFP

F1 Scorex= W7 =9}t AUE 0] 231w (harmonic mean)2
2 e AREA, F F ot grolete mf$- 2R 739l Fi
Score'= vj9- Ao}t wpebA] Wil UE F ShHE 0l

7] $13 e gk BAEHIA s B 71 W2 Fl Score S 7t

Atk (Muller and Guido, 2016).

ROC (Receiver Operating Characteristics) Curvei= 72
ol A Ae-S B7ishs E o8 7837 ileld. E7
2y oz BRd S AR ¥ 53T A Hleur-
off value}& 0|83t F E= SR EFe dE &
0.55 A o2 ARg s, FAoR B/ 880 0.5 o]l
H For ERSHA =L, 0.5 olstold S0 BREHA €
of, weha] dd gho] A9 EFPES RS UdEe 5ol
&= 59 A3kof PEe vAHE/d%, 2018).

ROC Curvei= 242 th2 e ghofl et AA| HdEat 9%
AES =R B3 Aol &7 FeEE ROC Curve
olel9] WA(AUC, Area Under the ROC Curve) 22 %%t
ch, 20| 1o]ahd et BR-E oulstal 0.52Hd FAH¢le] 7}
7HE B57-E QI E4=, 2018).

dub oz AUC gloll wet 23e] AnE @ AeeH0.5<
AUC<0.7), 35%=2] AEH0.7<AUC=0.9), oh$- F2H0.9<
AUC<1) 72 B7RICHEES, 2018). (H 3ol A4
ROC CurveZt 9% WAj2|of| 7p7h&4=5 AA| 0] FaL 9]
FEC] F A ER7 2 HHT - ATHES, 2018).

4 BN YUY A Y

bz oz 71A 5y Y] A5 BF9 EHEE Alojst
& stolwuletu]E (hyperparameter) A4l we} Gepxict, w
2hA T 2@ ate] vlal Ao sto|wuleiulg Aol wE X3
o] Byg Aefs dart qlok, olgt 2 23S fleiA] &
Ao A= kF LA ZF(k—fold cross validation) HH-E 2§
atlct. o] S 9 dlojHE TR k Tuell TE &
& Hlolg F k-17E &4 dlolg& ARgstal UA] 17]9] 4|
o[E & olgsto] HE 2] 5 ATt o] S TEE =
g kW WEEste] =3 UM ATE Bt FE B+ A

True positive rate

0 0.2 0.4 0.6 0.8 1.0
False positive rate

Figure 3. ROC curve
Source: Figure 1.in Song (2018)
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S5 AR (Muller and Guido, 2016).

Atz o 2 7|AE5o A HlolHE &4 dlolgAl, %
O[B4, HIAE HlolEAl o R Lro| thgit slowulaiu]g £
oA &4 dlojeAle g TS 2E S, AF dloeAlS o8
sto] 22{atstal, HAE do|gHAle R Frgich, oA Hlol
£ 3 e AN kg A S A AN SHE HIAE |
oejAllof] 2+ Al Eo| FesHA & WY Fol7h] izl BE AE
of thaf mdlo] & AwistEw v Pt BFPS vhEe] Wk
(Muller and Guido, 2016).

& AollAls 3 99,589719] B g 7Hd HlolE F 20%%
19918709 ¥ Fh& FASNE FE61] HF 2Y A5 FHE
A3 HAE dojgz &8t UmA] 80%=s B gk
79,6717] 3t &1 dofelE st 57 wAk Tl A8t
k. 71Aeks R ER slo|Huletu]EE HEHA7|HA] 57 L
AFoR AEE Bet ATt 7MY & By R 3
2] sfo|wuletule] PSS 7H] Ry o= ARSIt

HFAor 2RE 2y Y5 B7hz HAE HolHE °ol%
alo] Ao, AQEE, Y%, Fl Score, AUCE AXFSH= 4]
oz 3eiglet. o] A T3l Ay 2y AT 2¥ S
AEslgict, (O 9+ 84 8-S =48t} AAlskg

2 Ao BE B4 71A S 40 71 g o] SEE= =
27 AojQl o] (Python)9] 7] A8k 2to] & 2]l Ate]
71 (Scikit-learn)S o838tk (Muller and Guido, 2016).

Iv.

I'II

Azt

1. 71AgkE 28 7=
1) EXIAE] 3|1

RA2E o9 BYL 12 e 9] 7152 Frhlambda)E
FAste] BP9 BH=E Ao EN 1y dutet Y5

data set F

hyperparameter test data

setting grid
[

training data set

K-fold cross validation ]

| 1 ] = accuracy1

| I ] = accuracy2

] | ] — accuracy3 - average
| I ] — accuracyd

| I ] — accuracy5

[Jtest data

[ training data

best hyperparameter setting H final mode! training |—-|fina| test

Figure 4. Machine learning procedure
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2313 4= Ql}, AfolZl-oA = Frhe] H4=2 A oH = vi7h

W CE o] 8310 41A419] 7r=E 23 Muller and Guido,
2016). CHko] olAW A7 Fasste] F{ojdt & diolE 9
wgo] grHAH, Cgko] WolAlH A7t 733ls]o] By B3
w7} A,

£ Ao A= CREE 0.00001, 0.0001, 0,001, 0.01, 0.1, 1, 10,
100, 1,0002-2 A4t k7] HAAFTS S8 B BA=E 4
Akstgict, 21 A} cgrol 0.0001Y W B Ae=7}0.768% 7}
A EdonR o] RFPS 29| RAAH I RFPo g =5}
et

2) U FYAE
tho] BES A= Wy TYAE 2§ o] 293 slo]y

mietu] g w7 ol ARgEls QAFEA RS Flgro|v] dvtE o
2 /i7t oA 2 o] et

2 Aol A AEAYR] Zi4=E 10070914156 800717}
A 507114 F7HA71AA k3 A FO R Bt BREE ALst
ok, Bt Fee= JAREA U2 77 2507w 0,796
=G, o|F A=) 2717} Holvte o &dsiAl okttt w
2hA] QAU 8007E AfR R3S HF dY TYAE
wyoz Aeseict,

3) eI3ABY

2 Aol ARGRE AFAEE B2 gL, 245, &9
SOR o]0 et b HAIER |, o] B9 -rﬂ 3t
olfuiEhuEl= & F, AGE, 24T Ml 24T
EE9 Jfg Fol e, & Atofis 295 et =
9] ZheE HIAA BYS HASsIgh 2932 17100141 374
THA] S7WNFCH, Z42k9) A 295 =20 JleE 1007]°]
A 30070712 S7HAI71H, kA WAES O R et HoEE At
stk Ad 23t 100779 =58 ERE 249 24SS M
uygol Agwrt 0.77308 7P w3ken, 24939 e =
E9] 45 v Eold 2353 Fwmrt askict. whebA, 10074

9] =g ZF 2719 2YFE M o HAERS HH B
Foz Jdestgict.

2. 717gtE 29 ¥ i ot

A dlojgje] 80%<] &1 HlolElE ol-&st kf WAHTS
S0 HAekd 2214 29, dY ELE, ATAEY 27
9] AE4s B7He A dlol8 9] 20%% HIAE HojHE o8
3t} = 3IACKIE 3).

HIAE dlo[8ofA 9] s B2t it HiY ZAE

i
BT} 0,798 A 28 Fo|lA] 7 =4 USka, olBAAY 1
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Table 3. Model performance evaluation result

Model Logistic Regression Artificial Neural Network Random Forest
Accuracy 0.764 0.773 0.798
Recall 1.000 0917 0.906
Precision 0.764 0.811 0.842
F1 Score 0.868 0.868 0.873
AUC 0.575 0.738 0.795
Receiver operating characteristic (ROC) Receiver operating characteristic (ROC) Receiver operating characteristic (ROC)
1.0 1.0 ,_,——77
§ b % % 0.6
ROC Curve : g g
§ 0.4 é’ § 0.4
0.2 0.2
- ROC curve g p — ROC curve
°'°o 0 0.2 o.a 0.6 o8 1c 0.0 0.2 0.4 06 08 Y] %%0 0.2 0.4 0.6 08 1
False Positive Rate False Positive Rate False Positive Rate
Hyper parameter setting L2 penalty C: 0.0001 hidden layer node: 100-100 number of trees(k): 800

B2 A== 0.773, BA|LE B]9] B o] FBE= 0.764% 7}
it

AAZ ES WA} Fol|A BFo] BeelA A3 v&S
et e 2A LY 34 230 1.00022 7H =%
o}, a8y 2ol WiEsle|et o &3t MRl FojlA A= vtk
3 v]&S Vel Ades AY ZYAET} 0.8028 7HE
SR, 2go) o et Af@Eo] v FaT £k A,
U= E F8F o v}, BHPUERE SHFP LS Kzt
7F WS 4= Gl AR A9 AAShe Ao] Fiko)7] whE
o) FU=7} BBt Ao] Fastct, EJE, 2P| AAYAQ] HF
S Z748k= Fl Score®t AUCE WY EHAE 1ol 7H =
ot wEkA &2 Ao A A=, AU, F1 Score, AUC7H
7V} =& WY ZHAE 2F 9] 5ol 7HE Sesirtal wdst
Fict,

3 Hy 3R

WY ZYAEL OE 3 2P} valsh 2 W] sf4o]
A gt 2y WY EHAE RF] W FAEE Foldl
W47 BE 0] & T (node impurity) & Fvh} 7iASH=
A= Z3E 4= et

& Aol Ae A WgEo] 6041 o4 a7 MR} Ul 1
Ao HyPNEro] S viAe =7t G2k 7t
604 o/} u]ut MR R WY EAE RS Fsto] ¥
T FAEE ZASIAHIH 5).

AYHA 0 RS MEEo] b Fad WeE 24H9
o}, 60A] o}l ulgk Aaee) FREE vwsu A2UAL
40] FAEE 18 BRSO o Fash ek, AAS
X, B wE Wt 004 ultke) maeld) o Fa
s Uebdet,

V.2 ZE

2 AT HYPUSE 7]9he] Bl F 2 AR LS 91§ 7]
ZAFZMN, LA 50 ZAF SRR o] §3te] ZA|AE
WY ZHAE JIFARY FaeE 7|ue] BPuEr o Er
- Nt ZF Bgo] o245 Bkt A WH A
FEo| 99 71 olgdte BPuEeg Frlstaat she
ANEE o F-8et 429 T g Ser] Jek: dHA7t
Agict, 2of] wla] & A= AZAlNlA 5d7E 3% oF 10t
A9 HYPPZE AR ZARRE 0|83t TS x|t
Uuls} 5-S FRE A AZEFS Aok dl 2 99
7} Qlct.

2 A7) 8 Avhs b3t gk A f5T RAN]
HYPurEe AF 2AF 2 108 7] F AESAU 275 AAG
% 99,5897}19] RS FAFQ)Z 8:20] HI&E T HAE dlo]
B2 ggeigt. o] &3 dloj8E 83 57 wAHT Ao
Z 9] 2XAY, WY ZHAE JAFAZFT BHPE 753}
gt upAEte 2 gAE dolHE o] g3ste] HA3HE A 7j9]
mgo] o2 5-S vwstgict, 1 A AALS A3 Fg
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Figure 5. Feature importance of Random Forest

%, AUE, F1 Score, AUCOIA Ay EIYAE wngo] 713+ &
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A& AF i‘“&"ﬂ’d-‘e Aol asic), gos NS
e v 4 U MSE FUIIAU, HolE 2o °l—r°l
Ak &5l ‘%“J% AR 7|dijtct,

ERE, Aol weh 22 20 ks HYUFET e
+ OB WFARI 60M] o) Y HPAE ohE AR B
Ao} Befoto] HYPUZE WY ZHAE BYS 75315
o] &7 Wz} te] MPnFieo] FFS v|A= 49 FL=
£ 533 2E Aok vt Ak

Z12RAA AL F BAETE 7P TS S, B
EFo| WA, A4l =71 Al AR F8HA b, o] At
€ YU B Ay 23eh dAskaL 9ot

604 o4 AR} 60A] vt KPS Hlu-ﬁ} Y MY
AfAs AdiHoR A=, HER, A4 4 5 283 7t2d

7 Wg7h FasaL 2A4E. o= .T'—% HYA= AL
AsAY B Fo] F2 50 7I28Y Al 6% wdde =



JIiEts YTRIES 0IRS HUNIEE OIS iy

B A Y EAE GaES o] &3te] MaRte] 54,
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AN L7z HYNZLEE d5ehs 2FS Adsict. 2
FUF27} 2 Aol Hejstar &2 1 FFo] o
FOIR| L QS-S udic}, wpebA Mgzt A HaPutEier} &
& ZARE AR, TS el a8 By $FS 5
A3k 4= ke Aot
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BTt 7MY $A ULes di&E F2E AAshz A
20 queFo R 715 Aol 53] APER 7tRee
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23 FRe HPutEeoh= Azt o 4= glen, E3
NHYAL G WY oFRlof| A A3t ARG FHEHA] 1 7HsAol
Ack, gk, & A7 23S 7o e HeYRIskA|aet

HYPUEE 7o) A2 2 GaE2 U welskal gt
HY B85S A FRE AFe, AHoE: HY BE T
A3t B 7ol 7198 Ao R 7|zt

Z=1, nitps: //www,walkscore.com/

LR

References

1. A2 A8t 23T, 2016, “HeY S Bz} gEE o
QS n = TR AR 84 B BT, THEAE,,
51(4): 145-159.

Kim, C.G., Im, H.N.,, and Choi, C.G., 2016. “Built Environment,
Walking Trip for Different Purposes, and Pedestrian Satisfaction”,
Journal of Korea Planning Association, 51(4):145-159.

2. ¥2E, 2018, “H2{YI} 2 Street View APIE 83 7HE
ofm 2|0} MaRHEE BAY", Slobeiskm ok AXEHSR= .
Park, K.D,, 2018. “Analysis of Walking Satisfaction of Street Image
Using Deep Learning and Google Street View API”, Master’s Degree
Dissertation, Hanyang University.

3. 9rAE - Foly - Mg - ZEY, 2009. “FAA] B3 A7}

A Rk o] u|x]= Fafol Wk A, Mgk SE3)
=24 A”A,, 25(8): 253-261.
Park, S.H., Choi, Y.M., Seo, H.L., and Kim, ].H., 2009. “Perception of
Pedestrian Environment and Satisfaction of Neighborhood Walk-
ing: An Impact Study Based on Four Residential Communities in
Seoul, Korea”, Journal of the Architectural Institute of Korea Planning &
Design, 25(8): 253-261.

4, viAgSH-HA A, 2018, “HAl B WHHI AA|E B 2ES
o] &g {FA 7HAR] 1 F7, TR AL, 26(1): 107-133,
Bae, S.W. and Yu, ].S., 2018. “Predicting the Real Estate Price In-
dex Using Machine Learning Methods and Time Series Analysis
Model”, Housing Studies Review, 26(1): 107-133.

5. QAT A e A4, 2011, FEREYAS B8R HYPRT
A% ase) ol SRR Blo] Bt AT B2 9 A Ao
iAoz THEA 2], 46(5): 275-288.

Sung, HG., Kim, TH,, and Kang, ].W,, 2011. “A Study on Evaluation
of User Satisfaction for Walking Environment Planning Elements

through Structural Equation Modeling: The Case of Jongno and
Kangnam Areas”, Journal of Korea Planning Association, 46(5): 275-288.
6. S/, 2018, AT =to] A3 GV, Mefgrg ofetEl A,
§(1):1-2.
Song, S.W., 2018. “Assess the Accuracy of Diagnostic Tools”, Korean
Journal of Family Medicine, 8(1): 1-2.
7. AAR - 235 08, 2007, “UFAEEE o] 85 AR 8-2] 9
a7t AT, TREAR,, 46(1): 223232,
Shim, J.H., Cho, C.H., and Lee, S.H., 2007. “The Industrial Land

Price Appraisal Based on Artificial Neural Network”, Journal of
Korea Planning Association, 46(1): 223-232.

8. ol 8-, 2017, “H 2@ Zeldae] vjm @ EAT
TR AAREAIEES] =74 5, 12(1): 115-122.
Lee, Y.S. and Moon, PJ., 2017. “A Comparison and Analysis of Deep

Journal of Korea Planning Association Vol.54,No.3 (2019) 117



OlxitS - OfH5|

10.

11,

12,

13,

14,

Learning Framework”, The _Journal of the Korea Institute of Electronic
Communication Sciences, 2(1): 115-122.

. 0171 ol - o, 2014, “HAA AFYH HPTIFzo]

FIFE vlA= IR EHEAT, "HEAE,, 490):
91-105.

Lee, S.G.,, Lee, Y.S,, and Lee, C.K,, 2014. “An Analysis of Street En-
vironment Affecting Pedestrian Walking Satisfaction for Different
Age Groups”, Journal of Korea Planning Association, 49(8): 91-105.
ol47]- TEE-OI71E, 2016, “TALHEH0| BeuEo|
n| 2= Ggk B4 AlZAHo] 20134 ARE SR, THE
A8, 51(1): 169-187.

Lee, S.G., Ko, J.H,, and Lee, G.H., 2016. “An Analysis of Neighbor-
hood Environment Affecting Walking Satisfaction: Focused on the

‘Seoul Survey’ 2013”, Journal of Korea Planning Association, 51(1):
169-187.

oI AL, 1998, “EAIFAA] HYPAHE Aefeo] uit
At GISE o] 8% Ry vhEEe] 847 'REA Y,
33(5): 117-129.

Lee, 1.S. and Kim, H.O., 1998. “Pedestrian Path-choice Behavior in

Urban Residential Area: Analysis of Environmental Satisfaction
Using GIS”, Journal of Korea Planning Association, 33(5): 117-129.

o[R14, 2000, “EAIFAR] EPHZ AR FP| /I-FR e
TS W A AZEF o v|al”, TEAAA, 1(1): 63-78.

Lee, LS., 2000. “Development of Pedestrian Path-choice Model in
Urban Residential Area: Comparison of Importance, Satisfaction,
and Environmental Tradeoff Models”, Journal of The Urban Design
Institute of Korea, 1(1): 63-78.

o]T.5=- o]7], 2018. “Google Street View APIY} HEd 23
S BEI AR ER eAFEAL AP W A, 2018 AR E
7R3k EAlske 3], A5Al el etisha, 7988,
Lee, HJ. and Lee, S.G., 2018. “Study on On-=street Parking Detection
on Community Road using Google Street View API and Deep
Learning”, Paper presented at the 2018 Spring Congress of Korean
Society for Geospatial Information Science, Jinju: Gyeongnam Na-
tional University of Science and Technology, 79-88.

st A E - 2AF, 2014, “E3 AA AL} Q1A A9
Zjolof] P WA= PP EAo Wit A7, 'HEA Y,
49(7): 97115,

Im, H.N,, Kim, T.H., and Choi, C.G., 2014. “What Variables Make
the Perceived Walking Distance Shorter than Real Physical Dis-
tance?”, Journal of the Korea Planning Association, 49(7): 97-115.

118 "=EAIE, M54H M3 (2019)

15, A4 - A% 2538], 2008, “HPPF WFE A7, F7) %

717 AT,
Ji, W.S., Koo, Y.S., and Jwa, S.H., 2008. “A Study on Satisfaction for
Pedestrian Environment”, Gyeonggi: Gyeonggi Research Institute.

16. SHE - o7, 2017, “thE HAIEE Heid 7|He &8 F

17.

18.

19.
. Kim, SH., Park, S.J., and Lee, ].S. 2014. “Meso~ or Micro-scale? Envi-

21

22.

23.

A A Y FF Y o) Zof) Wt At = 7 E A
ZARIRY o]F4 £EE TUCE, dRIFE- EAA YD
2017 FABHE T2, AL A o StaL,

Ha, J.H. and Lee, S.G., 2017. “A Study on the Prediction of Residen-
tial Location Choice and Commuting Pattern using the Multi-lay-
ered Perceptron Deep Learning Technique: Focused on the Mo-
bility Level of the Seoul Metropolitan Household Travel Survey”,
Paper presented at the 2006 Fall Congress of Korea Planning Associ-
ation, Wonju: Sangji University.

Amerigo, M. and Aragones, ]I, 1997. “A Theoretical and Method-
ological Approach to the Study of Residential Satisfaction”, Journal
of Environmental Psychology. 17: 47-57.

Buduma, N., 2017. Fundamentals qf Deep Learning: Designing
Next-generation Machine Intelligence Algorithms, Sebastopol, Califor-
nia: O'Reilly Media.

Brieman, L., 2001. “Random Forests”, Machine Learning, 45(1): 5-32.

ronmental Factors Influencing Pedestrian Satisfaction”, Transporta-
tion Research Part D), 30: 10-20.

Methorst, R. and Horst, R., 2010. “Pedestrians’ Performance and
Satisfaction”, Paper presented at the Walk21 Conference, Hague,
Netherlands.

Muller, A. and Guido, S., 2016. Introduction to Machine Learning with
Python: A Guide far Data Scientists, Sebastopol, California: O’Reilly
Media.

Wang, W., Li, P., Wang, W, and Namgung, M., 2012. “Exploring
Determinants of Pedestrians’ Satisfaction with Sidewalk Environ-
ments: Case Study in Korea”, Journal of Urban Planning and Develop-
ment, 138(2): 166-172.

Date Received — 2019-01-28
Reviewed(1%)  2019-03-22
Date Revised — 2019-05-03
Reviewed(2™)  2019-05-23
Date Accepted  2019-05-23
Final Received  2019-06-04



	기계학습 알고리즘을 이용한 보행만족도 예측모형 개발
	Abstract
	Ⅰ. 서론
	Ⅱ. 선행연구 고찰
	Ⅲ. 분석자료 및 분석 방법
	Ⅳ. 분석결과
	Ⅴ. 요약 및 결론
	인용문헌 References


