000000000 0O0o0o0ooOO0O Vol.2 No.2 92-102 (Mar. 2009)

92

gougbobobobooobouoooua
goooobooooood

O o o o' o o o of?
0O O O of¥ oo ooot

oo0o0oo0ooooooooooOOoOOOO0O000o0o0oo0oooooooooo
000000000000000000D0000LRTO Light Rail TransitO O 0 O
goooooooooooboOoOoOoOoOoOooooooooooOOOOObCbCbOOOO
gooooooooooOoOoObOOoOoOoO0o0oOooooooooooooOOOObObO0Ono
go0o0ooooooooooOobOoo0000ooooooooooooboobbbOo0o
gobooo0oooooOoO0oooooOoOOo0oOooOoOOOO0OO0OOOoOoOoobooOooO0n
goooooooooOooooOoOooooooooooOoOCbOOOOOoOoobooboooo
go0o0ooooooooooOOOOO000000oooooooooOO0Obb00o
goboooooooooooooooobobo0oooooooooooooboooOog
gooooooooooooOoObOOOoO0oOoOoooooooooooOooOObObbOOOo
gooooooooooOoOoOboOoOo0oOo0oOooooooooooooOooOObObboOOo
goo0ooooOooooOoOoO0booOoOoOooOoOO0O0OOO00O0O0O000b0O0O00O0
go0oooooooo0ooooooooobobooOoooooo

Network Evolution, Modifying Model for
Public Transit Network

TAKAHIRO MAJIMA,™! KEIKI TAKADAMA, 2
DAISUKE WATANABE™ and MITUJIRO KATUHARAT4

Since modal shift from automobile to public transport is expected to mitigate
air pollution and reduce the emission amount of carbon dioxide, introduction
of LRT (Light Rail Transit) or transportation system with rivers is investigated
actively. The public transit network is comprised of lines and the organization
of the lines affect to the performance of the transportation system. In this pa-
per, a model organizing lines and generating public transit network is proposed.
This model has two stages. At first stage, modified network evolution model in
the research field of complex network produces the initial line set. At second

stage, the lines generated in the first stage evolve as agent in the framework
of the multi agent system. The proposed model provided better solutions than
that of precedent work for a benchmark problem.
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Fig.3 Flow diagram for evolution of line agent.
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Table 1 OD matrix for benchmark problem.

ST 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14
0 0 400 200 60 80 150 75 75 30 160 30 25 35 0 0
1 |400 0 50 120 20 180 90 90 15 130 20 10 10 5 0
2 (200 50 0 40 60 180 90 90 15 45 20 10 10 5 0
3 60 120 40 0 50 100 50 50 15 240 40 25 10 5 0
4 80 20 60 50 0 50 25 25 10 120 20 15 5 0 0
5 |150 180 180 100 50 0 100 100 30 880 60 15 15 10 0
6 75 90 90 50 25 100 0 50 15 440 35 10 10 5 0
7 75 90 90 50 25 100 50 0 15 440 35 10 10 0
8 30 15 15 15 10 30 15 15 0 140 20 5 0 0 0
9 |160 130 45 240 120 880 440 440 140 0 600 250 500 200 0
10 30 20 20 40 20 60 35 35 20 600 0 75 95 15 0
11 25 10 10 25 15 15 10 10 5 260 75 0 70 0 0
12 35 10 10 10 5 15 10 10 0 500 95 70 0 45 0
13 0 5 5 5 0 10 5 5 0 200 15 0 45 0 0
14 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Table 2 Comparison of results for benchmark problem.

Baaj, et al. 1) Mandl1?  Shih, et al. 22) Zhao 2) This Method, w;=0.8

wa=> wo=9

Directly(%)  78.6  80.0  81.0 69.9 87.7 99.1  99.0 946 88.3
Transferl(%)  21.4  20.0  19.0 29.9 12.3 0.90 1.0 5.4 11.6
Transfer2(%) 0 0 0 0.13 0 0 0 0 0.1
Total(hr) 3428 3511 3714 3651 3401 3272 3285 3244 3291
In-Vehicle(hr) 2801 2818 3006 2957 N.A. N.A.  N.A. 2662 2661
Waiting(hr) 349 432 462 302 N.A. N.A. N.A. 512 478
Transfer(hr) 278 260 247 392 159 11.7 13.4 70 152
Line Num. N.A. N.A. NA. 4 8 4 6 6 6
Vehicle Num.  89.3  76.9  82.2 99.3 68 82 7 72 64
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Fig.8 Effect of initial line set on evolution step yielding minimum evaluation value.
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Fig. 10 Effect of ws on total line length.
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