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Estimating the Trip Purposes of Public Transport Passengers

Using Smartcard Datax

In-Woo JEON' - Min-Hyuck LEE' - Chul-Min JUN'*

o (0]
AL —

SPHEAE ARAE Y A9 BFRE o §71%0] AgHw, oF BEIHW FRAPE, A
A FAFLE AT S vk v AvEAE RS PR J|SHe] 94 2] )
fol B2, B8 o7} 5o BAM £oi AERA} ARE ew 24E W gk AT AE
2Af Aol A Epe) BA |5H0) 9o A thFuE EAreT FHekd @
b glek woF AntEAT Azeld BRRAS FHT 5 Advkw, A5l AVhe FHEAE
UEWE ool U #Aol Fssich ool # ATeldE AEAE Auel % $A9
0-D BAWE, AF Az, 2% A4 5 weste] B2, Fi, At BYRAS T W

MES ANTT Andon ANT HES A8del £ F CuAs gL BRaic
AN G PR AFont ATEAANEAL AR
way EQaE e vasich

FR0{ : ADIEFIE, LHBUS

ABSTRACT

The smart card data stores the transit usage records of individual passengers. By using
this, it is possible to analyze the traffic demand by station and time. However, since the
purpose of the trip is not recorded in the smart card data, the demand for each purpose
such as commuting, school, and leisure is estimated based on the survey data. Since
survey data includes only some samples, it is difficult to predict public transport demand

for each purpose close to the complete enumeration survey. In this study, we estimates
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the purposes of trip for individual passengers using the smart card data corresponding to

the complete enumeration survey of public transportation. We estimated trip purposes such

as commute, school(university) considering frequency of O—D, duration, and departure time

of a passenger. Based on this, the passengers are classified as workers and university

students. In order to verify our methodology, we compared the estimation results of our

study with the patterns of the survey data.
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TABLE 1. An example of smartcard data
Departure Arrival Departure Arrival
PersoniD RoutelD stationlD stationID Time Time Person type
1 3121 71543 801493 203;’:5;?1‘112 2033;;3?4‘712 Adul
: 3121 801511 71530 2021?:61790_512 20;;;?32 Adul
1 Line 1 151 32 e A A
: Line 3 332 151 2021;_5891?3 2033617?3_213 Adul
2 3324 9001874 9010311 201125;2)93‘515 201133;?1‘115 Adul
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TABLE 2. The variables in the algorithm
Variable Description
K Set of stations in residential area
54 Set of stations in activity(work, university) area
k Travel date(day)

S}‘d Departure station of first trip on the k—th day
S, Arrival station of first trip on the k—th day
S Departure station of last trip on the k—th day
Sta Arrival station of last trip on the k—th day
Z(8) Set of administrative zones adjacent to station

B ATeld A9 AFAR, HT R 5
3-2] o] ].x]tﬂ— Et‘iﬂﬂ Ci]—x]oﬂo
FE AL vl BEAE AFAC
fol =R Aoz, AFA Y v}

g

Step. 1 §f=g, s1=92, k

Step. 2 Wk Z(8F,)NZ(S}),) = o 2bd, §”
o 87, F7F g%l o] g, 7} x| Stk
™ Step 3 %138y

Step. 3 "k Z(8F,)NZ(S)) = o 2bd, §4

. Subway Station -
Sucho-2

. Bus Station
-
Sucho-1
151
71530 .
Sucho-4
71543

Banpo-1

of sf, 7k gl olnl §F 7F E3hE o] ik
W Step 4 23y

Step. 4 k5 1 =717 Step 2 A, k=
g o4 S7HA vk, daElE T8

a9 12 % 19 ID7F 1R S48 AFA
L %}Exl 5 Fshs S ]

Alefet. 3 194 A9 1299] 57, 71543
A AFgola 5, &= 8014930 BFA, S
8015119 H74, SF = 715309 g7l
Step 25 Azt Z(Sj)E AXEIEA
715439 AR AT {(MxdT, AE2F,
R o] AatE L, Z(sF)E 715309 A5
FSE) T Qe (MElE, MxlE, Ax2
s o® ARtAL o)F olgste] Z(57,)% Z
(SE)ell 380 &3t gadoo] QA

P%

801511
) - 332
Sinlim-1 @
£ Sinlim-2
801493

FIGURE 1. Estimating residence zones and activity zones of passengers
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FIGURE 3. The cumulative distribution of duration for
commute and school in survey data
29| 3 dolg7t g W, E¢AIZte] W9 o] T AFAIS} dEAF FHH sALS oF
7F 1AIRE oldold ZRAR, 1A Z3pe 86%01™, TEAZ wFHE T4 9 1507
735, gt o® st Zlolth o] & A W, dggos ERd o4 S5RF Wor
gro] Ml AL TRAS} S AEE »}E} drh E 4= B AT PHES B E
meb B3 Aglo] AREE tEe TR 1ol vehd $709) BYRAL G o)
g)grolct, o
AlE 9 Za| 1. AZK ¥ #SK2 ZUEE
I 4% ¥ ATE B3 224 9 oy
B Aol 20159 102 129 ~ 2015 b M ol e ! oS
o7 IFFE A AFA W A £EE
W 10€ 18Yef] AntEFEE B3l A4 2 _
N7t Zlolth. Be AUSE o Be %
‘I‘E:ﬂ-/] EHFJ—J——,-E ;g‘l‘:%’;g_% O]‘g‘tﬂ‘ %7_11-0/] 5 7]_]1:01 7%2:. 5 =] o o 5
= = FotAY, Egshe ~ = omlsh
BsAg S, AiEAs i ol Srersnl e
ot o1 s e Lo u}. (@& 7AFA Bl again, x5
23 7)=o] Qa1 A 06:10] Aol o] ok == T °
S e e o, L oL i el ek T )
5747k o) S7S Aydpdos skl | ’
TABLE 4. Smartcard data with trip purposes estimated
Departure Arrival Departure Arrival Person Trip
PersonID ) ‘ . )
stationlD stationlD Time Time type purpose
2015-10-12 2015-10-12
1 71543 801493 08:30:11 09:28:47 Adult Commute
2015-10-12 2015-10-12
1 801511 71530 o1:07:05 991819 Adult Home
2015-10-13 2015-10-13
1 151 332 08:10:05 09:15:51 Adult Commute
2015-10-13 2015-10-13
1 332 151 9050115 00:07:32 Adult Home
2015-10-15 2015-10-15 -
2 9001874 9010311 19:10:35 14:35:11 Adult University
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TABLE 5. Comparison of travel ratio by trip purpose between smartcard data and survey

data
Trip purpose Trips of survey data Percentage Trips of smartcard data Percentage
commute 46,663 39% 1,299,358 39%
school 10,487 9% 110,576 3%
others 6,251 5% 428,823 13%
home 56,419 47% 1,466,100 44%
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