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Abstract

This study analyzed the main travel routes of shared autonomous vehicles by using DTG
(Digital Tachograph) data of Daegu Metropolitan City under the premise that the driving mode
of the shared autonomous vehicle is similar to that of a taxi. Based on the taxi DTG data that
recorded the driving route from the taxi user’s entry point to the exit point, the ride rate analysis
result was visualized as a heat map. The main travel routes of taxi users were found through the
driving route. As a result of the loading rate analysis, it was confirmed that the loading rate was
high in Dongseong-ro, the downtown area of Daegu Metropolitan City, and the nearby area of
Dongdaegu Station. The following high passenger rate region was analyzed as the region with a
high proportion of commercial facilities. In the case of movement routes, it was confirmed that
they appear mainly along the same axis as subway lines and major arterial roads in the city. And
through this, it was possible to obtain the implication that the infrastructure for shared autono-
mous vehicles could be built along arterial roads, auxiliary arterial roads, and subway lines in the
future. In addition, this study established a regression model using machine learning techniques
such as Random forest and LightGBM to confirm the variables that affect the user’s choice to use
a taxi. The distance to the subway station, the arterial road, the number of floating population, the
card sales performance, and the distance to the bus stop were derived as the primary variables
that affect the decision of the taxi route. As a result of model estimation, it was found that both
regression models secured the fit. It is expected that the results of this study can be utilized to
strategically arrange essential infrastructure related to the driving of shared autonomous vehicles
in consideration of changes in these influencing variables.

Keywords: autonomous vehicle, big data, machine learning, shared mobility, spatial analysis

766

Journal of Korean Society of Transportation Vol.39 No.6 December 2021

www.dbpia.co.kr



KIM, Keunwook - KIM, Junghwa + KIM, Woojin * LEE, Seunghyeon Article

b
il

ofh

N
s
N

:\o

FoAE g7 FIAE gz B DTG(Digital Tachograph) Hlo]El S &-85}0] 3
Q7 GxloL GASIHE A R 24E AeF AR Fa o]% %‘i% oal7]
. €4 o] 8he] A ALE SRS £ A2} 125 DTG Holel vl
o 2 A|Ztelslgon, 3 ARE E) BiA]o] 4 o]F ﬁgg slolslgi), &%
VEAR, R Frhrelol $30] 57 Uehton kg0 R £7480] 5L A
o2 gelsolch, BAAT} Aobd AT} EA] ) FRHE RO} fAFE 502 Uehis
shgom olE 6] P& pHE R HE AR 51 R4S vle B9 AEEAAE 918 <l
D= AT TS UV] 2l 7[H <l g X A~ EQ} Light GBME &-83t ©
of B1A] o] 72 Aol S Fi A4S LAY, BY FAET ) SR BE A
Ao teptow, Aslaeiel A, HER, §5AT 4, 7EuE A4, HARRA7
o gRsSo] M5 Tolele] B4 AW FA7 D
IZehE AeFA o g X5k H o & A9 Ayt &8 E o Qe A= 7Ytk

N

X ol PN AN

& g

ofl
N o
-

o

4> n T

o

_O|L

3R

ol o
HE o gt
o

=]
i
ol
18
lo

> il
A=)

¢
(e}
r o2

]_

o
Hir
Clo
N
_18; e

tlo 1o off m
r 2
o >
H-l
nd

Jll mlo_“ _Ill

oo mx 44 ax
X

>

L

o ofh
fo B 44 v S ofy
s 4

J

ft Yo 4 [H ooy > SLofr o Lo
M oox
N

=)
N
rO _D‘]

s AT, HhlolH, wAlH

N
|120
o,
o

A9 o] FEfE HIAAZ Aol E%’M]i_?’_ Fe rClty of San Francisco: Meetmg the Smart Clty Challenge |

5o ST He] AEHR] 4270 FHA F7F AETIARE Hekd Ag ASot o, SECAV(Shared,

Electric, Connected and Automated Vehicles) 2d-& AA|gOo2N T2 F7Ho] Qluzgt tiv|E &H|str ot

(SEMTA, 2016). A AT o] A W ER, F=10] HH, ul=19] 782 F73 A&7 Fhofl At =

22 MAstg o, olof 3l Qlzat 1= A PS @ﬂ]ﬁ}%E}(Rothme etal., 2016). 53 A& 2}oll thgh of

H] = %ﬂoﬂ/‘i Zl 0”0}51 = 8= 1ot UM E 373 AP ol Bt thH| 2 A1t 8=
Q.

Q.

bl Qlmats §
Fal Qaet 50] ol

N

% ?’i?oﬂ/ﬂh EN d ﬂ% o s 3@ A2
- _ .

L Vel

Folo] 1557 ofel9n g 887 29l
S ERue PEst @

a Eié "4 3 ﬂ"ﬂE THE AgFRAe] #4871 Q= EXo]8 AHE mefoto] EXY] 8 EE ‘—15}3’—@
sith. §19] daks EEOP] ko] AA eA|et SAVE] FYPA R, Tof| 2 £ 0|8 H=27tFAL S Aoleh= o
AAE T A3 H3YshH, o]of wha} eiA] o] DTG(Digital TachoGraph) tlo|El S &-g3dto] F9 A%} &

Al =80 glof o’f?}% FE EZ] o]8 ol HE wAlEdS E-85te] 24t

HeAT &
Z09 g FRAe] Eelo] P Qlmeh £ §aF Sof ojweh Wsle 714 & A)o] i) &3k A7t o]
A1 9lek, J2jske] Wistel thgatr] $15) ol o] Wateta] o Eshi Ao} dlZE ATATNE viEo R A8
Zol e X5t AL ZAIE Wa st o} HEE =6l ALEM Milakis et al.(2017)2 2Fg=8210] =
o2 T Wsht 9 AR oEslot 1AM L B2 §37) ffulg So] Walo], 2ntAel x4
LFAAE 208 A, FHT AAA ] g A B9 o) gt HakE dlZatick. upAet 35
ChstnEs5|2], A 392 Al 62, 2021 12¢ 767

www.dbpia.co.kr



Article Preliminary Study for Exploring SAV Route Using Taxi DTG and Urban Big-Data with Learning Based Approach in Al

o
9
-,
rr
o o}-;[
Jo
odll
N
o
N
o
)
Fu
U
ofi
=)
o
P>
o
El
of
I-'O
|El
)
2,
rE
ol
N
E‘
oZ,
st
pay
lo
fu
2
A
ol
o
Hu)
o
o M
2t
i)
rr

EOh

U
ol
L

ol
&l
zo M
o
_:)

—_— Ol-‘]
Jo
ol
N
o
N
o,
>
N

o T

8
)
rlo
i)
>
| :
o
[
& oy o 9, o
£ o

(0]
Hu
_O|L
2
ofl
i
oflh
N
o
X
ok
by
Mo
o2
filo
<
>
7
]
=
H
[
)
filo
of
%
>
i
K
o
o
]
e
o2k
ol
o ¥
>
o
)
s
4 %

S
==

_-)

o

Jo

ol

N

i

N

ol
N

= ;

rlr

114

i

ol

ol

k<t
we g
lo o ol L

o

=1
i)

A 3 3
ol sl A5 o] o] 827 ZHIZ o] 8 4= Y= YA E o5 W oF 8% T B2 VMT
A7t A= ]l
WA APATHE A3 DA W3} F 3DA oA 1F<l
shelsteint. whebA] ofof tiofl 573 A&t weiE <l =
cheFet YR o A B3 Narayananet et al.(2020)-2 503 AH&532F 2 A4LE 5 2
EZ] o]-& 5o 3o 9 HEE Jd¥slqlt. o] & Qlzmetet paw o] £A Y82 E
1910m, 29| A= Tt e Al AS ERlsklnt. Tt} g
=747 TR LR Qlste] Fagto]l dad Zl o= A5t HES == 5 Boesch et al.(2016)
R AR E9) Hlgol whet AU @5 AHsto] ARSI A &S oAf|S5F 0™ Spieser et
.(2014), Zhang et al.(2015)-& Al&d|o]d-& X dYsto] F24-5% A=A AT o
T AEAY 2T AT 9] FH7F TR 100%Y 785 T2 66%01 4 93%7HA] A
the o5 295 gelstglon, o5 Bol 513 A= Qo wglmetoll= Fas3to] 71 2
om FAFe the §E 20 &8 7Fs/do] Yl o o Qi FAF 33 it ot ARG E o &
TP P2 7)AthE -2 AT Gelauff et al.(2017), Soteropoulos et al.(2018)2 579 A-&F
Aol = o & T A9} B A] THe| FEZVA Az} FH R0, EARE SFTITh oS5kl TLe{u Zhang
and Guhathakurta(2018)-2 313 AF&5-3421] AlEd|old R} Fe1 912 A8 Bdl-Z Zoket A& 5519,
Hol A== 2w the A5 ARl 37 AeT4AY] Y2 BASHE WEA dV= AnE AR
o]o] 2] 2] F=rtal 5h3rt.
TP AT YAE ys5H] oA A

i
o
o
_O'L
32
)
rr

o rk
j?_l‘l
N
o)
4
)
poc
|o
b
2
A
il
kl
%0
iu
rlr

rf
-

[t
BN
>
N
9
S
o
Jo
ofl
D)
o
N
8

2
R
o9
A
o,

ofr

41 2 o 2% gy

u)
4z
10 B
r ox

R
o
AL oo

3:0

oglt
N
gt

o)

~

o rr #& 2 wu o
Mo

ey
okl of A%
do o 2

=N
odl,
R
2l
=~
filo
e
=)
v
oy
P~
>
Y
A
X

Jo of o rx
a
30

w o

o

ot o
]
[e:

&g 2ol et A5 Ayt oM, -7 A7 A T e} S0 & =
1 AlEY o] s ZdYste] B8 <l SHo] 7Y AFeE Al @ E EEIRlh S 4ae FHEE o
TR om HH2(240Ve] FHEE) Q] FHAE FA 07 80ntd H ool e F-qd APt dukat
F3THE tiAloh HE3(480Ve] FHEE) O] FHLE T4 R 80ntY H9lollA = 373 A7IAEFEA}
Avt FF 54U E Ak AaE AFESklth B3 F A712&52421e] 0|8 Hat 7T-10% oJui9
96-98% ©1-& 7 Uth= S FRI5HA. o] Aol A @ AeTxke] S A0 HE 9] et o
A o e Dk 2pgo] g7t Heleith= Hofl glof 53 I 1A=zt 5] glo] T8t a4l
7 TS 8l5t et Zhang et al.(2020)-2 oA HIARA © & = FAEY ol
A8t S 4 5o JlmetE 2ot ool Y S-S H|E £ 425k A le]ES o83t Behavior,
Energy, Autonomy, and Mobility(BEAM) Al&#o]/dS 135 § A7 AT 2 A4 A5 A%
T, SAEFE=E YA E A sHA

2 Aol Z-8otalzt sk dlofEl= BlA| DTG Hlo|H & A Aol A= o WS AMSlow, ofd Ax}
£ EEol3eA] dobE a7t )l Cho et al.(2017)2 F=2FE] DTG Hlo[HE &-&oto] 1&g E3
=02 QIR 919 Xt EASHT. AA| ALLL A, A DS, Bk HEHlE T AHE 2ol 2

okl Jo
do ot

1

o 1o
i)

& ox off
oX o
lo

o
>,
okl T
Jo filo
oflh P

i
=
—|l[l
£

768

Journal of Korean Society of Transportation Vol.39 No.6 December 2021

www.dbpia.co.kr



KIM, Keunwook - KIM, Junghwa + KIM, Woojin * LEE, Seunghyeon Article

ol
fijo

ol-§lo] S-S L AT BTN A9 5%, 10% FZHO.2 1] A7KE =53iek. Kwon and Kim(2018)
ADTG OIS Bof 5 2.0 20} 8 HEAS T 228 M $40lo] /12 70 £258 o)
QUohe 472 AFHAEL. DTG Hlofel /13 5 A2 Sajas§ A5k, S347} e A28 vl

flu)

i

[¢]

gk OPH 2 ro rlo [
n %

=4 78 E 2o diFE dA|sh= Aot E%Q 3ltt. DTG HlolH -8 A AF-E 55t 45 53l ©]
A2o} 79 o A2, DTG Holeie} ofa] M58 T4 7842 Ba) o] JPAL 12 7Pse AL

selshct.
GiAle] Al- B2 SUEY 24

1. Hlojgfel ¢

B ATE 94 55 B 08 B 96l 204 M9 gl Agsion], A7 Wk
2020 1€ 195-¢ 20209 449 2347k 2] DTG HloH 6,301,369% 5 754 2 435t Z4of 8513
ot 3 EA7) o] Eohs 8 B =et EXolg B4 BrS Am R 7] P8 3EHolH 2 85E U=
H, giFus 912 AEE ol-gstqlon, vzt HlolH=x i+t HlHlole&-8AH 7} Algstal Qe A fE5 Y
Jo7ke s A AR S A 8ot 1) £2 YESTC] A9 Hold F]ue] FHEAL 9I9) 04
9l OpenStreetMap& &-85}3i Tt

Table 1ofl= Blo]E o] AFA QN W8-S T 91.oH, DTG Hlo]e 9] ¢ &3 HHE 23 ARt ot 29 A&,
9X) Q914 o] meklo] glon], A A2le ko] SRS Eesl k. 271 ke ojE 54
A §EAT HolE o] A9 A2, A, FoE f50T A1 o] Tawlel et
Table 1. Data structure
Taxi boarding and alighting — Taxi departure and arrival times
(2020.01-2020.04) — Taxi departure and arrival coordinates

- Taxi route
Public transport location information — Subway station name - coordinates
- Bus stop name - coordinates
Card sales performance — Card sales by time period
(2020.01-2020.04) - Card sales by time age
Building information by purpose — Classification codes by building purpose
(number of floors, height, location, form)

Road network - Road type, Name, Length, Bridge, One—way traffic
Telecommunication company floating population - Floating population traffic by hour
(2020.01-2020.04) — Floating population traffic by age

2. GloJg &z]e]

4 I @7) 4 Safl 20 20 el ol Sl L el 4
ly EFEA R o) 7 (Ministry of the Interior and Safety, 2019)2 7|8t
tod tﬂo]'ﬂ ?ﬂﬂ‘ﬂ% Zegstlet. R4 8- tha2t g

AL SFEFAE SO O Outen 2 skl 2074

ﬁé@"’ﬂ 2101 eHAI7F =51 ‘jr E}a}/ﬂ STz)9t
=, o] hA 2 (Shortest Path) d1g]&o 2 23 A=
ot AA, EA A0, 898 53 E40] ’%}0]5} il A=, IFWE FAFHY 2872 o] A&l

|2], H 39¢ A 62, 2021 12¢ 769

www.dbpia.co.kr



Article Preliminary Study for Exploring SAV Route Using Taxi DTG and Urban Big-Data with Learning Based Approach in Al

tlolElE TEota o, AFH o2 B HFEA, BY vHFAY 280 8 JFA0Y, T HEE
AIZY €] 4712] HioJH = Jgotgnt. WA, thekst dlolg o] 74 Ajtat FAAL 4521+ HlolE 9 7] A= |
9] 55 gfsto] 7k S50M, A& 50Me] AxtE Adotelor, 8l &, E2 U ESA, 8 olF A& 2=
oF YJA]of oJgt xQlo 2 £4 JHE Azt Attt T2 YET ] 4 AAY A=E S ALtstH e
™, A4 B2 Figure 131 2ok J2]0 £ 2 9 0]9]9] 4312 et gho] HlFo] ol BA o &8=7]ol= &
Aot o 0}04 T2 f99 gt Az Yol Aottt oA, diS5uE A8 o] 9 Az v S4H
oflA thFnFel A, HARFA AX7HA] o] {22 H St A (Euclidean distance) & Al4itsto] Hignl-537+2]
A =g ’%”‘é otg.om, AtE B2 Figure 29 2t npA|eto & 71E ufE AA 3} FAIAF G504 Atee E

£ mabota Qlom, Az g 7o) Eo] 23 A9 ol gk XAstloH, of 2] 7je] o] xghd
A= T BaS ALt Hlole| 2 Aghetatt.

)
o

]

At

g

- 1:‘; — : 1l

Figure 1. Calculation of the number of roads in the grid Figure 2. Calculation of distance from public transportation

facilities

1) SAle] S e 24
Figure 32 A7) 1 914] 5514 222 Bgate] AT 5344 52 hehiich, 0558 AlokAIZ17HA] Bl
ol 872}e] 487} £ AL LhERLOR, o] A thELE ol MeATH: Aol e Atz sl

B ook Hour [l MNon-Peak How

1% milon

04 Prilsss

N el

T rarfe
vy

17 milian
0.0 millicn I
0 5 10 15 20

Time

Figure 3. Taxi traffic volume by time of day

770

Journal of Korean Society of Transportation Vol.39 No.6 December 2021

www.dbpia.co.kr



KIM, Keunwook - KIM, Junghwa + KIM, Woojin * LEE, Seunghyeon Article

FEQE 2 08A]o4] 094] Atolof] X F3jo] Zrtslt AFF oA v]F2 TA] 4] &F2 o2 vt 3
5, HIESE A ] F A, Mo 7152 AHEA JRA7EY] A9 AR X4 227,04874, Z|tf 498,790 0.2 1t
Elu, B FAIZES 24 98,2217, 2] 223,15471 0] X E Holth, o]gjgt BAANE Ea B o LofA= 3

T2,

mlo

SAHE 164158 034, HIETAIZEE 044158 15A74] 2 Aelste] Hi] o] g7te] Fa) 4

2) XS] R, AIHE S 54
SAE A SREAS A Figure 49 0] UrE’rUr‘ﬂ FEA EQ AT A @0 73 B LT} vhuls)
of 273 08A1ofl A 09A17HA] EA] 52} F 3ol Ao, % HFA o ¢ A do] thg 2 dof Hlsf A

0.2 WA Lielteh, ol A< 2 8ol e 54 Holel Ao uelt)

u o
rit

Time

Figure 4. Taxi traffic volume by time of day for each day

3) EA9 2YE BT AR

EA] SoPAL FF ol Akm o] - SAARN SPARAo] 2jHE| o] 3le], o] & -85l 2PAIS =ES)
o 4 LRYAIRE FEE A HH Figure 59F o] Lt 270 08A]of| 41 09A] ol Ht-2-2FA] =
2 U eH, 25 18A]914 19A]9= 13-142.C. 2 A7kl E4 5| it 2|3l o] 79 B2 347l

™y

14 WED
L=l
- Eul
13
- SAT
g
12 '
g \ s o
En — ———  \
. o = K
EW & L~ T —
- " - o
. ¥
L] P
¥ -
“o 5 10 15 20
Time

Figure 5. Average operating hours by time of day for each day

st Ess|2], 4| 392 4| 63, 20214 122 771

www.dbpia.co.kr



Article Preliminary Study for Exploring SAV Route Using Taxi DTG and Urban Big-Data with Learning Based Approach in Al

L7} vl st HI(Kurtosis)7H F2 A0 2 YT OH, ol U] ¢ 24, o5 HFARH o w54
S ezl 7]1% Aoz matE, Hdp £ F3 F2o] Folste] WA | A¥fet ok

4) BN A SYSY 24

gA] o] 820 A 52t AHe $EA 22O QGISE &85t s|Effo = A EH Figure 63 &
ol et et -394 =Rl AR Aot R4l FHF A9 S A e, 11 9ol A
A, -3, AR, B, AUE, AR S UM HIFol B2 Ad9S SHOE HA 53 v

<ol &7 ettt

29 71 @A) ol §AFE ] BI1A RES Al ue BY FEAHI6-0341)9] B Figure 77} o] 1}

¥ o) FHlel A WA 57ke] o] B vhebee o 5 ek,

= HlZsht ARt =AY 7S
KB
=2

&4 glom, ol BY 22AE 5

Figure 7. Time-space analysis of average number of taxi rides on weekday at peak hours (16:00-03:00)

772

Journal of Korean Society of Transportation Vol.39 No.6 December 2021

www.dbpia.co.kr



KIM, Keunwook - KIM, Junghwa + KIM, Woojin * LEE, Seunghyeon Article

L AT A o] S| A Fgure 99F o] Lietuiot, B4 ol 81 3207 ) o &
A 2ol HF =] U= & 5 AUth WA FDANA 4] s =Lt TS Aokt 3, AFRAF
2, BaE Y AUAA A %1 = HebgE & 4 ok 2 BT AT QI Figure 10914+ 5 =2 5
T2 ASlotE 59 57 e 2L sk,
se-
. r
Figure 9. Time-space analysis of average number of taxi rides on weekend at peak hours (16:00-03:00)
- Lt
Figure 10. Time-space analysis of average number of taxi rides on weekend at non-peak hours (04:00-15:00)
Uit E53]2], 4| 394 Al 65, 20214 12 773

www.dbpia.co.kr



Article Preliminary Study for Exploring SAV Route Using Taxi DTG and Urban Big-Data with Learning Based Approach in Al

5) "Al9 2 0|5 3=

S| o §4150] 79 O1F ARE FEe7] 919 ol ARBA 2ol al2]el OSMnxE TG
<21 glojel o] &itx| et B 2|5 ¥t 2 T 2 (Shortest Path) & 12|52 &-85t0] 23 H2E FA5}0,
TR A FEEQ] YFEE Y o]2(Natural Breaks Classification) 2 49] 40% BlA] o] 8252 58 o|&
42 AlZ=lote, Figure 113 Zo] Est i

=

A BRE gojeel BY P - 1 HTA

Fout 7 HlolE Bl ARt siE

e
=
N
=}
o
4
s
o
-
>
)
L
N
o
o

i
o,
ol
i

M o

o U
2w
Fll‘_&

fu)

T e
off N
ol

o e

rh flo

HT >
s

g
I{H‘:—-
NG}

S H

o
jﬁﬁ
2 de
o W i
%#wﬁ
s
of o
o
20 o
LT
oA
oﬂ—t‘l%
t]é“::{or
o = |
> &
RO
T
SR
_[% (o] o
oo
mlnﬂ\ilm
£_Nm{ru
‘mm.])u‘l)"
WU g e o
Emlo;’é
e
R
on 32 Jr e
oo

e
o
o s

Hu
Bl
1%
1,
32,
o
=3
o,
rr
)
>,
-9,
oo
N
1o
N
fo
o,
ofr
oM,
Hu
L
H
>,
=
o)
o
H
il
HL
BN
N,
rx
H
fu

(o}
N

O
of
o2,
o,
N

o
Y
ol Y Kl

HT R mE ofm

%0, e

H
il
Jo M
ofl |
of
r,
>
Jo
oft
o
M
N
il
=2
i
2
iy
ol
filo
Jt
B[y
L)
rE 4
4 o
rx
oA
o 2 M
2
%0 o
I_H

2"
>
rir
o,
o
>
1o

(1 Ol'm
oL
Bl
)
fot
ro,
ol
N,
(]
<
&
rx
o
ol
s

o
=)
Lot
ol
Bl
of
i)

g o
oft =

2
o %

o
>,
1o
N
ko oo
2ol
o,
2
&

ol

fu ol
2
o 2
odh g
to
HE O_>i
e e
Rk

o o

o yo o
XN g
olN
Fo
re
ko
P
o,
o
fr
>
ox
ol
HT 38
i)
H
fr
Jo
ofll

=)
-4
A
"
2
)
A
_O\L
i 4
Rk
H
o
2,
_O'L
N
Ho
ol
oL
2
2o
ol

ofl et

>,
2
Jo
-
B o 4
sy
2
U o
2ol
o
ol
8,
o
=)
ox,
e
=
re
o
T

2 BRstel @)

1o

N

o

o

oo

>

[UIHI

E ol

19 o

o

R}
x|
o oX

ot

ol

38,
g O

fu)

Bl

2

rO

A

Rl

)

ol

N
T
1o
ot
)
H
ot
filo
=y
A
_O\l(l
£

A T AEC] Y BY PHAFEDE L0 BEEE P A GANI)E WAE 0 S G4 5

o, o5 SA5te AUAlT= B Ao 7N e B SRS wdsto] AY B o] 245 5a57)

774

Journal of Korean Society of Transportation Vol.39 No.6 December 2021

www.dbpia.co.kr



KIM, Keunwook - KIM, Junghwa + KIM, Woojin * LEE, Seunghyeon Article

52 W47} ek E4 o] oA LR Decision Tre)E o} 7} Bot dlo]d 55 2 22 Salshe due]
Zo2 ol oIS o2 1R X |28 ABTchn T o, o) SEIIRE Aok At ol
el YRR Beote] )22 St B Beo] M8 B A% TS DS VE 5 G A
o] gLow, olefat 7|¥-2 A (Ensemble) 7]} Fiek

LightGBM-E A4t oA E ] Ad0] E¢] B hyale th2 A o) $419] Eej 8 Leaf Wise) F410] &
TElES BEsH glom, olefet B FA0] Ee BT WAL 48T A9 el FHS UHA) i e T A%
o2 BgetelA A4S 14 E2 kA Ech olele el Ee Ao £4 e THIE BlE Eg Fyo
2 A%H 08 RO 39 £ BT WA vote] FrhHoz d=ele] glo] $ahrt Br1E W glck,

3 9ol o 2Re vlme] Abg M2 AR 59 o 42 Hlole] Aol el Hofol A ZeAE B}
Bo] £50} 8l7iel 2ol glof TlEAS) vAled 71 W02 B8 Qe L AP AEALE 7

rE
P
dl

H o
offet E 2] 3 o] th2 LightGBME -85t chofst ZA W4 50 8 waalo] Blds Annw

7} gk,

2. 29 24

A U H=2dE HA] 5
50M ZA#462,06273-2 445
AT 5 A=E Z8olq =
A AL e EEsES

¢} FH Ex]o]-gue] Hde i) ffste] FHYEAC] 7h= 50M, /\ﬂi
o & AE, 2 YEZ, 7t= miEd4], SAA F

ELil EfFo] A9 o EAA HI (OpenStreetMap)Oﬂ
= Ul gol= Helste] AlEA ] W82 Table 29F &t

Table 2. Model variable

Division Variable Explanation Type
Dependent  Taxi boarding and  Taxi traffic Number of taxi trip Continuous
variable alighting data
Independent  Building information ~ Apartment house Number of apartment houses in grid Continuous
variable by purpose Factory Number of factories in grid
(33 categories) : :
Sales facility Number of sales facilities in grid
Public transport Bus stop Distance to bus stop (m) Continuous
location information  Subway station Distance to subway station (m)
(2 categories)
Open street map Motorway Number of highways in grid Continuous
road network Trunk Number of urban highways in grid
(8 categories) Primary Number of arterial roads in grid
Secondary Number of auxiliary arterial roads in grid
Tertiary Number of collection roads in grid
Residential Number of local maps in grid
Living_street Number of living roads in grid
Rest_area Number of sleep shelters in grid
Credit card data Card sales performance Total card sales performance in grid Continuous
Telecommunication — Telecommunication Sum of floating population in grid Continuous
company data company floating
population
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Figure 12. Comparison of fit between models (Kernel Density)
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Figure 13(a). Variable importances from random forest model ~ Figure 13(b). Variable importances from LightGBM analysis
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