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Demand Estimation of Public Transport using Smart Card Big Data
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Abstract

In this study, we propose a method for estimating public transport demand using the smart card big data. It is an
agent-based model that can analyze demand by route and station level. Each agent is assigned to the minimum
travel time path considering multi-modal and transfer within 500m. The simulation of an actual route adjustment
case was performed using about 1.2 million passengers extracted from the smart card data. When compared with
validation data, the average daily demand of that route and the demand per station were very similar. In addition,
a decrease in travel time of more than 5 minutes per passenger was predicted.

Keywords : Smart Card, Big Data, Public Transport, Demand Estimation, Traffic Assignment

1.ME o] tiFuE o8& FAH3|oF Ttk
oI & AR SRS Heolelg olge
E5A8s A7 (transit oriented development, J=uE =8 24 7|HE Aotksith & o3t Ao}

TOD)o] 8o mwaf, ek 2Hof w2 ol5=a o  EFl= gojgof 7]EH © “3—4 NS ooHER
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TripChain_SmartCard MNode
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TriplD MNodelD m
] Source )
CardID A — — —&H Name ™ TargetlD (FK)
Type X s —
Routel (FK) By — — o v H— — D
Route5 (FK) I
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ArrivalNode1 (FK) Route | RouteDetail routeschedule
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Figure 1. DB schema of public transport network



£tESLE WHloHE ol §3t HFRE S0 4 5

Table 1. Description of columns in each table

Table Column Description
NodelD Station 1D
Node Name Station name
XY Station coordinate(WGS 84)
SourcelD Station 1D
Walk_Transfer TargetID Station ID within 500m from the source station
Distance Distance from source to target
RoutelD Route ID
Route Name Route name
Type Type of route(bus, subway)
RouteDetail Seq Sequence to visit a station
VehicleID Vehicle ID
RouteSchedule Arrival “n?"’ Time of which a vehicle arrived / departed at a station,
Departure time
TripID Tripchain ID
CardID Smart card ID (Passenger ID)
Type Type of smart card(adult, teenager, senior, disabled)
TripChain Route 1~5 Route ID
DZi?it;ﬁggjele; ’ Departure / Arrival station 1D
D:Er ?3;{?;:1?615? ’ Departure / Arrival time

FES AR W d0S Ag 9 FNYE Sl
71 $iet elolel ) AoIch S Ao
71 dlofelolH F&% A S0 dhstel, A x

Aol e Mg Pt sy
ek

2o M2 S

o= =2

3.1 tiEwS UERZ DB

Fig. 12 #AE dlolg] =S o|&sl thEus
HESD DBE #2813t Zlojch Y EYA DB= A+
ZNode), *=A(Route), *=Ao] AHFZA ILAl(Route
Detail), -2-3J |7} (RouteSchedule), EHE o|-&3t 3t
283 (WalkTransfer), 12|11 AnlEzl= Az
(TripChain) ©. 2 FAEIth Table 12 Z- glo|&9] Z
ol ot Agolch

SYAME HolES ZF =Al(RoutelD)o] A=
(VehicleID)o] £xdo=z  wWrEel  AFAK(Seq,
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Smart card data

[

H g 7R W HYPKEE eo] Akl
ehs ZEle F ARE Aol islE ARlE 8-St
ot SSAFS s Al =7l A AR Al
o Z
=

2

=
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25} Yang and Lee, 2018).

il
Y rl%

T= T1n+ Twa'it+ Twalk+ Ttransfer‘ (1)

3.3 Ol0|FE Fl¢ HxFEr Sauya

Fig. 2= 2HEZLE Holel o 8% ool 7]ut
B ofAlolck 1008 S2AE B wA(BI, B2)
2 o|gslo] B R o]Eail, £ H(BS2-BS3)
o] ZAHk 1019 $A4& =4 3 glo] BS3 A%
ol Fhste] BAAA o3tk 1029 $749]

AeFol obd, FFAAM 7= Hash] miel, <
9] olg kAle] HolH = 7|=5A] gt & A
+ NI’ eAdo] AdE 3,z s2o] o6& 4=E
sk oIk

AL 2 s e] AutEFIE HlolE oM 7S &
AL H7)AL 2o Higt 7152 ARt ol%,

Trip | Card | Route | Departure | Departure | Arrival | Arrival | Route | Departure | Departure | Arrival | Arrival
ID 1D 1 Node 1 Time 1 Node 1 | Time 1 2 Node 2 Time 2 Node 2 | Time 2
1 100 B1 BS1 09:00 BS2 09:30 B2 BS3 09:40 BS4 10:00
2 101 B3 BS1 09:20 BS3 10:00 B2 BS3 10:05 BS4 10:25
3 102 MS1 09:35 MS2 10:30

@ Delete path records from the smart card data

Agent data ¥
Trip | Card | Route | Departure | Departure | Arrival | Arrival | Route | Departure | Departure | Arrival | Arrival
ID ID 1 Node 1 Time 1 Node 1 | Time 1 2 Node 2 Time 2 Node 2 | Time 2
1 100 BS1 09:00 BS4
2 101 BS1 09:20 BS4
3 102 MS1 09:35 MS2

Ca

lculate an optimal path for each agent

@ Input: Departure Node 1 & Time1, Arrival Node (final)

Traffic assigned data \ Output: The minimum cost path

Trip | Card | Route | Departure | Departure | Arrival | Arrival | Route | Departure | Departure | Arrival | Arrival
ID ID 1 Node 1 Time 1 Node 1 | Time 1 2 Node 2 Time 2 Node 2 | Time 2
1 100 N1 BS1 09:00 BS5 09:40 WALK BS5 09:40 BS4 09:50
2 101 N1 BS1 09:20 BS5 10:00 WALK BS5 10:00 BS4 10:10
3 102 M1 MS1 09:35 MS2 10:30

Figure 2. An example of traffic assignment using smart card data
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Figure 4. 1167 bus route map
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Figure 5. Demand estimation by station
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