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A Neural Network Model for Sports Scheduling Problems
with Considering Travel Cost

TAKUYA SAKAGUCHI' and SHUN ISHIZAKI'

The task to create a schedule for games of sports league such as baseball or soccer is often
called as “Sports Scheduling Problem” 00 which is considered as a kind of NP-Hard problem.
In this study we approached this problem and proposed a mathematical model with neural
network architecture to create an appropriate schedule effectively, considering keeping its to-
tal travel cost low. We evaluated our model and confirmed its efficacy to create schedules
even in expansion of search space with an increase of teams or games, and its performance to
reduce the travel cost by 50-80%. We also applied this model to the real Japanese professional
baseball league and succeeded in creating the schedule with about 60% of total travel cost
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compared with the real one.
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Table 1 A match-up table for each team.

ooo ooo

gooo 1 3 4 5 6
A B D
B C A
C D A B
D A B C
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Table 2 A sample of distances among stadiums.

A B C D
A |00 20 7.0 30
B 20 0.0 50 4.0
C 70 50 00 4.0
D |30 40 40 0.0
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Fig.1 The network structure.
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Table 3 A sample schedule by the system.
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Fig.2 Turns to create a schedule for game/team
increasing.
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Fig.3 Travel costs with or without considering lateral

inhibition.

000000000000000000000000
afufslulufalaln

3.3 00000000

00000 y=0000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
00000000D0000000000000000
00000000 4000000 601201800
0000000 6000000 100200300000
000050000000000000000000
00000000000 3000M000000000
0000000000000 10,0000000000
00000000000000000000000
000000000000 40000 80%00000
00600000 6%0000000000000
0ooooo
0000000000000D0000000000
00000000000
0000 (a) DOODOOO
0000 (b) 1000000
0000 (¢) 2000000000
000000300000000000000000
000000000000000000000000
0000000400000 12000000000
0000000 100000000000 4000



108 goooooooooooooooooo

BENERE

400 OB EERESRIR
mEEEHEE

300 —

200 —

100 —

@ ® © =
04 D0OO0ODOODOOOOOOO

Fig.4 Location patterns of stadiums and their travel
costs.
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Table 4 Stadiums and their distances of Central League,
Nippon Professional Baseball (x100km).

goooooaoo O O O O O O
gooooooooo [o0.00 3.25 5.39 856 8.60 8.56
ooooooooo 3.25 0.00 2.14 5.72 5.77 5.72
gooooooooo |5.39 2.14 0.00 3.56 3.83 3.79
goooooooooon|8.56 5.72 3.56 0.00 0.35 0.35
ooboooooooo |(8.60 5.77 3.83 0.35 0.00 0.05
oo0ooooooo 8.56 5.72 3.79 0.35 0.05 0.00
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Table 5 A schedule of Central League by the system.
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Fig.5 Travel costs for each team.
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