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OD-flow ZL#| ol A] 718 ZLO.2 Gyoll A Ge2
7t A5t Groll A Ge 2 7= 5449 ot
geks] dA|gict,

I8 112 A0 7R I AR E BEakele
U2 UEFY = weighted graph & 17 89 &
&0l A maximum purity= F 1502 B
g A3} Tz p2T30]aL, A|sHE 5ol FF 1
T A& IFeRE F8E= AE Hojer 1
d 119] Lo A AAE )R purity ] Fh2 #
40141 0,6946°]t}, o] °F 69%°] 5=0] &
o 1§~°ﬂ %3k A ﬂzé‘%ﬂoﬂ A ﬁXPOPJ— shapgtch

AUWE} Ne

B 3. P2T22| Group OD Matrix

o) D Gs Gr | Gil (@) D Gg Gr | Gil
Gs 1,716,137 845,824 187 Gs 1,767,101 809,172 184
Gr 849,204 1,763,016 191 Gr 819,341 1,778,567 194

edge-cut=7, purity=0,6724

edge-cut=1,686,819, purity=0.6853

B 4, P2T3(22 11)2] Group OD Matrix ¥ 5. P2T4(22! 12)2] Group OD Matrix
o D G Gr |Gil o D G Gr | Gil
Gs 1,335,128 799,034 184 Gs 1,001,651 683,293 184
Gr 781,165 2,258,854 194 Gr 661,134 2,828,103 194

edge-cut=2,087,047, purity=0.6946

edge-cut=1,344,427, purity=0.7402
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B 7. P3T22| Group OD Matrix

o~Dl G Gr Ge |Gil o~D| G Gr Ga |Gil
Gs 839,916 317,665 408,573 127 Gs 843,428 296,067 315,896 122
Gr 302,562 | 999,045 | 515551 | 125 Gr 284,773 | 1,164,440 | 479,037 | 127
Gg 386,893 509,432 894,544 126 Gg 305,234 489,941 995,365 129

edge-cut=12, purity=0,5283

edge-cut=2,483,770, purity=0,5804
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B 9. P3T4(T2! 15)2] Group OD Matrix

o~D Gs Gr Ge |Gil oD Gs Gr Ga | Gil
Gs 807,655 258,171 310,742 | 122 Gs 657,929 376,713 84,991 125
Gr 248,090 | 1,263,106 491,015 127 Gr 367,307 | 2,163,746 467,328 129
Gg 298,729 488,260 | 1,008,413 129 Ga 81,355 484,590 490,222 124

edge-cut=2,583,174, purity=0,5951
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Classification of the Seoul Metropolitan Subway Stations using
Graph Partitioning

Jong Soo Park* - Keumsook Lee**

Abstract : The Seoul metropolitan subway system can be represented by a graph which consists of nodes
and edges. In this paper, we study classification of subway stations and trip behaviour of subway passen-
gers through partitioning the graph of the subway system into roughly equal groups. A weight of each
edge of the graph is set to the number of passengers who pass the edge, where the number of passengers
is extracted from the transportation card transaction database. Since the graph partitioning problem is
NP-complete, we propose a heuristic algorithm to partition the subway graph. The heuristic algorithm
uses one of two alternative objective functions, one of which is to minimize the sum of weights of edges
connecting nodes in different groups and the other is to maximize the ratio of passengers who get on the
subway train at one subway station and get off at another subway station in the same group to the total
subway passengers. In the experimental results, we illustrate the subway stations and edges in each group
by color on a map and analyze the trip behaviour of subway passengers by the group origin-destination

matrix.

Key Words : Seoul metropolitan subway system, transportation card transaction database, trip behaviour

of subway passengers, graph partition, origin-destination matrix
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