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Analysis of Traffic Card Big Data by Hadoop and
Sequential Mining Technique
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Abstract

It is urgent to prepare countermeasures for traffic congestion problems of Korea's metropolitan area
where central functions such as economic, social, cultural, and education are excessively concentrated.
Most users of public transportation in metropolitan areas including Seoul use the traffic cards. If various
information is extracted from traffic big data produced by the traffic cards, they can provide basic data
for transport policies, land usages, or facility plans. Therefore, in this study, we extract valuable information
such as the subway passengers’ frequent travel patterns from the big traffic data provided by the Seoul
Metropolitan Government Big Data Campus. For this, we use a Hadoop (High-Availability Distributed Object-
Oriented Platform) to preprocess the big data and store it into a Mongo database in order to analyze
it by a sequential pattern data mining technique. Since we analysis the actual big data, that is, the traffic
cards’ data provided by the Seoul Metropolitan Government Big Data Campus, the analyzed results can
be used as an important referenced data when the Seoul government makes a plan about the metropolitan
traffic policies.
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(Table 1) Example of Traffic Card Transactions

TR\Attr

Traffic Card Num, TR ID, Transfer Num,
Boarding Time, Entraining St, Departing St

TR 1

658, 015, 0, 200705160518,
239, 200705160541, 202

TR 2

656, 012, 1, 200705161000,
2516, 200705161120, 1456
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Class TraffMapper extends Mapper
<LongWritable, Text, Text, Text>

1. Create and initialize variable key2 and val2 : Map
(keyl, vall)
2. ExtractFrom_Record(Boarding Time, Entraining
St,Departing St)
. key2 = Boarding Time
. val2 = Entraining St & Departing St
. emit(key?2, val2)

O1 &~ W

<Figure 1) Pseudo-code of Mapper Class
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Class TraffReducer extend Reducer
<Text, Text, BSONWTritable, BSONWTitable>
1. Create and initialize variable PassengerNum and StationSeq
2. Function findRoute() Reduce(key2, List(val2))
3. ExtractFrom_ key2
(Boarding Year, Boarding Month, Boarding Day,
Boarding Time)
4. id := {year : Boarding Year, month : Boarding Month,
day : Boarding Day, hour : Boarding Time)}
5. For each Entraining St & Departing St in List(val2) do
6.  List<StationSeq>.add(findRoute (Entraining St &
Departing St))
7. PassengerNum++;
8. DocContent :={PassengerNum, List<StationSeq>}
9. emit(id, DocContent)

<Figure 2> Pseudo-code of Reducer Class

{//each document has an unique ID
id: {year : Boarding Year, month : Boarding Month,
day : Boarding Day, hour : Boarding Time},
Passenger Num : n,
Station Sequence List : [ // [ ] represents array
{St 1, St 2 -, St ml},
{St 1, St 2 -, St m2),
]
|3

<Figure 3> One Document of "Station Sequence” Collection
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(Table 2> Example of Station Sequence Database

Boa.rdmg Passenger Station Sequence List
Time Num
12354
12354123
2016010109 5 3215423
235412
541235423
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(Table 3> F; Sequence

Frequent 1-Sequence Fy
1 5
2 5
3 5
4 5
5 5
(Table 4) F. Sequence
Frequent 2-Sequence Fo
1—2 4
2—3 5
3—5 4
5—4 5
(Table 5) Fs Sequence
Frequent 3-Sequence F3
2—>3—5 4
3—>5—4 4

Table 6) F4 Sequence

Frequent 4-Sequence F4

2>3->5—->4 |

4

Table 7) Maximum Frequent Seouence

Maximum Frequent Sequence Support
1—2 4
2—>3—>5—4 4
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