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ABSTRACT
This paper considers subway routing problem. Given a schedule of train to be routed by a
railway stock, the routing problem determines a sequence of trains while satisfying turnaround
time and maintenance restrictions. Generally, the solution of routing problem is generated from
set partition formulation solved by column generation method, a typical integer programming
approach for train-set. However, we find the characteristics of metropolitan subway which has
a simple rail network, a few end stations and 13 departure—arrival patterns. We reflect a
turn—around constraint due to spatial limitations has no existence in conventional railroad. Our
objective is to minimize the number of daily train—sets.

In this paper, we develop two basic techniques that solve the subway routing problem in a
reasonable time. In first stage, we formulate the routing problem as a Min-cost-flow problem.
Then, in the second stage, we attempt to normalize the distance covered to each routes and
reduce the travel distance using our heuristic approach. Applied to the current daily timetable,
we could find the subway routings, which is an approximately 14% improvement on the number

of train-sets reducing 15% of maximum traveling distance and 8% of the standard deviation.
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Fig. 1. Routing diagram of a railway network
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Fig. 2. Feasible Routing 1 Fig. 3. Feasible Routing 2
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min E Cij Tij
(i) EE,U E;

st Y, xy— Y, az= 0,i€N (3.1)
{i:(i,i)=E} {j: (5,5)EE}
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A1 A B C D LR ©
O____O___O,__O,__O A 5 159 | 40 [ 180 | 21
B 2 1 1 1 2
C 2 21 2 = 22
D 2 2 - 2 -
()E E 2 2 - 2 -
F 5 123 | - | 123 | —
G 2 2 - 2 -
H 5 18 18
O O . O , O () 1 5 38 3 38 3
71X 2 00 - 3 - 3
A 2 ' H G F A ~ [ 366 | 94 | 366 | o4
Fig. 5. Subway Line Network Table. 1. Schedule Data
B AFoM AN $eRYe ngod AskH AFLLFAE Fo] B ARt <FE 2> 295
Atk BAT4Q AFL LS Hast R o AL unEy] Hate] L85 B ol d4AY,
$PAN7 £L vwsgon A, 4, B, TFAR 5L P4 ALSRGD. B, 7|ALNSE §E
g o }FLEFS Tt FF A W U F JEF A

ErP 61 52 52 44 a1
A F9AE (km) 236.3 277.2 277.2 327.5 351.5
EF8x 949A8 (km) 170.4 158.8 162.3 143.8 145.8
Ho 4L9AZ (km) 698 593 618.5 606 581
A4 AdA (km) 35.8 39.4 39.4 39.4 13
HEEHAZ 9:36:23 10:02:30 9:41:06 13:00:52 14:23:04
XA LA 5:18:59 5:29:00 5:19:56 5:13:54 5:28:21
Ho FPAL 19:59:00 18:48:00 18:10:00 19:41:00 19:41:00
HAh EPAIT 1:59:00 2:09:00 1:00:00 1:59:00 0:27:00
AT A T (sec) - 1.04 1.15 1.27 1.31

Table. 2. Experiment Result
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