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The estimation of commuting pattern and the analysis of the commuting
network structure using smart card data

- Focused on the possibility of application through the validation process with household
travel survey data -

SR - oj%7|™

Ha, Jaehyun - Lee, Sugie

Abstract

This study examines the possibility of application of smart card data for analyses of
commuting patterns and the commuting network structure through the validation process
using the household travel survey data. First, this study develops four different methods to
extract journey-to-work trips from the smart card data that does not include trip purposes.
Second, this study identifies the best method to extract journey-to-work trips from smart card
data from the validation process. Lastly, this study investigates to what extent smart card
data is able to estimate the commuting network structure using the prestige centrality index.
The results confirm that estimated commuting patterns from the smart card database are
reasonable comparing to the results from the traditional household travel survey data. This
finding indicates that smart card data could be used to analyze commuting patterns and
commuting network structure. However, since smart card data include public transportation
only, it should be used with the traditional household travel survey data for an analysis of
commuting patterns including other transportation modes. Despite a few limitations, this
study points out that smart card data has substantial benefits for an analysis of commuting
patterns and the commuting network structure using the real-time travel information.
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Estimating trips occurred in peak hours as commute trips
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Repeated travel more than
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Estimating trips repeated more than 3 times during weekdays as commute
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Estimating trips repeated more than 4 times during weekdays as commute
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Table 2. Results of pearson’s correlation analysis

between bus mode commuting OD

matrices estimated by HTS and SC data
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Table 3. Results of pearson’s correlation analysis
between subway mode commuting OD

matrices estimated by HTS and SC data

—_— Uni'tv'ethOdZ) PHT | RT3 | RT4 | RT5 " Uni'tv'ethOdZ) PHT | RT3 | RT4 | RTS
Admin. dong 0.510 | 0.506 | 0.473 | 0401 Admin. dong 0331 | 0.278 | 0.302 | 0321
5min. living zone | 0.868 | 0.870 | 0.860 | 0.836 5min. living zone | 0.761 | 0.726 | 0.751 | 0.766
10min. living zone | 0.899 | 0.897 | 0.890 | 0.872 10min. living zone | 0.847 | 0.808 | 0.835 | 0.851
Admin. gu 0.952 | 0.950 | 0.940 | 0.932 Admin. gu 0.935 | 0936 | 0.943 | 0.939

Note: All results are statistically significant at the 1% level.
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JF0E BFE, 7RIS 5 e e Admin. dong 0124 | 0134 | 0132 | 0.124

T
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Qom, 108 10 min. living zone| 0496 | 0.514 | 0.513 | 0.501
7} Admin. gu 0.601 | 0.638 | 0.638 | 0.627

. Note: All results are statistically significant at the 1% level.
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Table 5. Results of pearson’s correlation analysis
between transit mode commuting OD

matrices estimated by HTS and SC data

—_— Uni'tv'ethOdZ) PHT | RT3 | RT4 | RT5
Admin. dong 0.396 | 0.337 | 0.323 | 0307
5 min. living zone | 0.785 | 0.781 | 0.736 | 0.683
10 min. living zone| 0.827 | 0.827 | 0.784 | 0.733
Admin. gu 0.862 | 0.887 | 0.820 | 0.748

Note: All results are statistically significant at the 1% level.
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Table 6. Results of pearson’s correlation analysis <= '~ <<% FE &7, Fahel UHsd
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Figure 5. Results of pearson’s correlation analysis between transit mode commuting
OD matrices estimated by HTS data and SC data
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Table 7. Results of spearman’s correlation analysis
between prestige centrality index estimated
by HTS data and SC data (Based on transit
mode commuting OD matrices)

" Uni'tv'ethOdZ) PHT | RT3 | RT4 | RTS
Admin. dong 0459 | 0418 | 0385 | 0.358
5 min. living zone | 0901 | 0.891 | 0.878 | 0.858
10 min. living zone| 0915 | 0.909 | 0.899 | 0.889
Admin. gu 1.000 | 1.000 | 1.000 | 1.000

Note: All results are statistically significant at the 1% level.

H 8 7MESAE|=AIKIR & AOIEFIE X2 7|
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Table 8. Results of spearman’s correlation analysis
between prestige centrality index estimated
by HTS data and SC data (Based on all

modes commuting OD matrices)

o Uni'tv'ethOdZ) PHT | RT3 | RT4 | RTS
Admin. dong 0476 | 0468 | 0461 | 0490
5min. living zone | 0.793 | 0.801 | 0.806 | 0.806
10min. living zone | 0.899 | 0.896 | 0.888 | 0.880
Admin. gu 1.000 | 1.000 | 1.000 | 1.000

Note: All results are statistically significant at the 1% level.



ADIEFIE X2E ¥8Y SDEY FHI S2YEYI X 24
ggalo] AkES A 2 A0IE HOR] e A F5 33 ol thigE S3:0] 529 588 7Hd
2 moluo], ANEFIE ARE 8% 82 UE  Zolial FEoke WHE OI8TeRN M Be
3 FA0] Jhstithe Ale gl 4 WITE Fede gHE o Qrhal B 4 Utk
Ol Lopl fIMEdE A58 Hlalst 8ok, o =M, ATEZIE ARE 28610 sTEdE
AEHile 4g8de 249 HRIR siie i & FE6 STHESDS FRE #45ke T
AT A EEEE € 4 AU QAOA Aeleh RIS AWHETE VHradd

ATE AREFIE ARE 018610, ZA
soad HEES Fgoll, STHENI +
QL) T2l Ol VI SHAEIZANAL
et Hlu- B2 ARETIE AFR9)
AT HIIT. T oz}, tiEas
o tiet AREZIE 7|SHoR FRjsH o)
FEE o AeA BEICH, AHE
AEAskE B o Ageh S
A9 dike te 2ok
AREZIE ARRO 7|5E T

]

ML o oo

Cc)}

Fdoke ¥

(=)

o=

ol
&

(=)

5
il

O

Ju

=T
2

B

[0 e
Hu

to Mo 3@ oL

N
Pal

(=

HIITEL U tisuls
EdEd 5 ARTE
QF HR)L

& 3%] O

Mo mu 24 32 HL o

0

-

=

i

Journal of Korea Planning Association Vol51 No4 (2016)

EIRAIKIRS] B2, FapALe ddsez o]
SOIR QURITE AMEFIE RIRS] HAS FAFAT

A7t HAEFE # AsEdoz A 0]
AEE AEASKA HQego] Atk 8 AT
olME ARETIE RS WEE, sENEH, 108
Mg, AlTe] SUTRIE o18sio] AFASK
om, 0§ MEHAHZAKIES HIWEASIRA
L 7 il 3852 U9E o] AnETIE A
AJSH, Ol
9] ZAH«
KEA] 42478
7] HEowE 8y
AOEZIE AFRE A
S HAENZAIR
2 LB ol
sHHEs BAshe

ey
ggg
S

g0

ks
= 21070 &
Qr}. ¢iel

Ak 3

i

AOEZIE AIRE
o siAEoR A&t
OREe R, 2 Aok
53 SUE/IE e
e AgE AEsial, o
o 2yt Husiith 5
T AL, 80~90% 9]
o AOIETIE AIRE
o] 7ks¢
SAUWHE FlOtelalA}
o 4~bEN} FARY O]F
o] S STHESR
A 24 FdzS I (Gl IS |

2419] Al
S SRR 7 SAUEIRAIRNES] A9

o)

THHALE
AOEEZIE AJEE
=2 7} AEFE9 24
7S HAE AR}
Mg TR

=

&S
=

1

0

=
=
=

Reds:

o
£l

ol
i

™

E9)

f
AR

N\
=
o

-
By

jeil)

’

om e o

H
3

N

=,
lly

hie]

=

AL

5

=

Ak
o, A

=
=

2 m

I 139



Stk -

B

¢ SESTUREEES 0186 ANEJIE ARE
HESoRH ok AIZI0IE RATES] SHHE)
e STHERA 20 tigh 840] 7sg Ae
2 HRILEL 018 &dll, RAITES S
Aoz HUBESL, o Lo} tieh =AIg=0]
HRlE dgks mefd = g 2R It
d7e HolE 759
MEAIE eFdstal, 8 & 19 SdI=Ent
ATERITRE "ok gAE 7RITL 9

o E d7e AnEJIE XAEE €8
A B ST HEYAS] #£8 8451, 0
SALENTAKIE L} HINE QRN ARET}
79 87Fs4e USRItk HAA 297}
g0l ANETIE ARE O8] 52
oLt o B2 AlEol o

= sds
& AREIE AIRE 01851 EATES] Sl

I
I

g
o
=)
il
i
o
1o

H
N
%

ME o o
rl o
Eooh 1 g
i

I e ofm
AN
T

T
i)

F1 HEQZ 2M8%  F Sl Community
Detection2 3ILIO| U ELA FXOAN SE=HO|
4ot X9E 24510, HERR Fx0M B 742
HRHEIE F=ot= YHOICE HERA FX0M
ARLEIE FEshs YRHE2 7 CHASH HA|
0] 2o, X|20jle A™HY 70| JHEX|Qt
0| e HEXIONAM Community Detection2
ZENOR AME 4 Qb WHEO0| GRESICS
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o A= HEYAS &2 CH¥et Community
Detection 2% &= Infomap 7|52 0|&3%l= Z0|
Ve HyEg EUSHQL: 0|9F &S, Zhong et
al.(2014)2 Infomap 7|s& 23| AItE=20| A
OtEZIE XtgE Aoz Community Detections Al
HSIUCE 2 AF0M= R 3132 igraphufZ [X| &
infomap.community 7|52 223} Community
Detection2 A[SIE O, O] TFHo|A 58 2 102 0|
Lioll O]F0iTl =2E3 HIERA XI&E O|Z3IRICE

F2. B 25H E 80| HAIEY U= FHEYQ PHT,
RT_3, RT 4, RT5 o Cist FtH|EQl &S p.70
HAIZIO| Yo, 2 ool CH2e ojofE.

PHT : Z=2A|ZHCH 24 £33l (peak hours travel)
RT3 : =& 33| 0|4 Ht2 E3 (repeated travel
more than 3 times during weekdays)
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RT 4 : =& 43| 0|4 Ht2 E3 (repeated travel
more than 4 times during weekdays)

RT.5 : & 53| Pt=2E S (repeated travel for
5 times during weekdays)
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