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• 設備配置に対する評価方法の提案

• 文教大学湘南キャンパスへの適用

• 今後の課題

発表の流れ



文教大学湘南キャンパスにおけるAED、喫煙所配置の現状



評価方法の提案

目的: 総移動距離を最小化

条件: 設置された設備を使う
設備は4つ設置
それぞれ使う設備は1つだけ

IBM ILOG CPLEX Optimization Studio
最適解を導出

定式化
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【AED】

みんなが平均的に近くなるように設置したい
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文教大学湘南キャンパスへの適用



x1 x2 x3 x4 x5 x6 x7 x8 x9 x10 x11 x12 x13 x14 x15 x16 x17 x18 x19 x20 x21 x22 x23 x24 x25 x26 x27 x28 x29 x30 x31

x1 0 10 20 30 14.1 10 14.1 22.4 31.6 41.2 51 22.4 20 22.4 28.3 36.1 44.7 53.9 63.2 72.8 31.6 30 31.6 36.1 42.4 50 58.3 67.1 76.2 41.2 40

x2 10 0 10 20 22.4 14.1 10 14.1 22.4 31.6 41.2 28.3 22.4 20 22.4 28.3 36.1 44.7 53.9 63.2 36.1 31.6 30 31.6 36.1 42.4 50 58.3 67.1 44.7 41.2

x3 20 10 0 10 31.6 22.4 14.1 10 14.1 22.4 31.6 36.1 28.3 22.4 20 22.4 28.3 36.1 44.7 53.9 42.4 36.1 31.6 30 31.6 36.1 42.4 50 58.3 50 44.7

x4 30 20 10 0 41.2 31.6 22.4 14.1 10 14.1 22.4 44.7 36.1 28.3 22.4 20 22.4 28.3 36.1 44.7 50 42.4 36.1 31.6 30 31.6 36.1 42.4 50 56.6 50

x5 14.1 22.4 31.6 41.2 0 10 20 30 40 50 60 10 14.1 22.4 31.6 41.2 51 60.8 70.7 80.6 20 22.4 28.3 36.1 44.7 53.9 63.2 72.8 82.5 30 31.6

x6 10 14.1 22.4 31.6 10 0 10 20 30 40 50 14.1 10 14.1 22.4 31.6 41.2 51 60.8 70.7 22.4 20 22.4 28.3 36.1 44.7 53.9 63.2 72.8 31.6 30

x7 14.1 10 14.1 22.4 20 10 0 10 20 30 40 22.4 14.1 10 14.1 22.4 31.6 41.2 51 60.8 28.3 22.4 20 22.4 28.3 36.1 44.7 53.9 63.2 36.1 31.6

x8 22.4 14.1 10 14.1 30 20 10 0 10 20 30 31.6 22.4 14.1 10 14.1 22.4 31.6 41.2 51 36.1 28.3 22.4 20 22.4 28.3 36.1 44.7 53.9 42.4 36.1

x9 31.6 22.4 14.1 10 40 30 20 10 0 10 20 41.2 31.6 22.4 14.1 10 14.1 22.4 31.6 41.2 44.7 36.1 28.3 22.4 20 22.4 28.3 36.1 44.7 50 42.4

x10 41.2 31.6 22.4 14.1 50 40 30 20 10 0 10 51 41.2 31.6 22.4 14.1 10 14.1 22.4 31.6 53.9 44.7 36.1 28.3 22.4 20 22.4 28.3 36.1 58.3 50

x11 51 41.2 31.6 22.4 60 50 40 30 20 10 0 60.8 51 41.2 31.6 22.4 14.1 10 14.1 22.4 63.2 53.9 44.7 36.1 28.3 22.4 20 22.4 28.3 67.1 58.3

x12 22.4 28.3 36.1 44.7 10 14.1 22.4 31.6 41.2 51 60.8 0 10 20 30 40 50 60 70 80 10 14.1 22.4 31.6 41.2 51 60.8 70.7 80.6 20 22.4

x13 20 22.4 28.3 36.1 14.1 10 14.1 22.4 31.6 41.2 51 10 0 10 20 30 40 50 60 70 14.1 10 14.1 22.4 31.6 41.2 51 60.8 70.7 22.4 20

x14 22.4 20 22.4 28.3 22.4 14.1 10 14.1 22.4 31.6 41.2 20 10 0 10 20 30 40 50 60 22.4 14.1 10 14.1 22.4 31.6 41.2 51 60.8 28.3 22.4

x15 28.3 22.4 20 22.4 31.6 22.4 14.1 10 14.1 22.4 31.6 30 20 10 0 10 20 30 40 50 31.6 22.4 14.1 10 14.1 22.4 31.6 41.2 51 36.1 28.3

x16 36.1 28.3 22.4 20 41.2 31.6 22.4 14.1 10 14.1 22.4 40 30 20 10 0 10 20 30 40 41.2 31.6 22.4 14.1 10 14.1 22.4 31.6 41.2 44.7 36.1

x17 44.7 36.1 28.3 22.4 51 41.2 31.6 22.4 14.1 10 14.1 50 40 30 20 10 0 10 20 30 51 41.2 31.6 22.4 14.1 10 14.1 22.4 31.6 53.9 44.7

x18 53.9 44.7 36.1 28.3 60.8 51 41.2 31.6 22.4 14.1 10 60 50 40 30 20 10 0 10 20 60.8 51 41.2 31.6 22.4 14.1 10 14.1 22.4 63.2 53.9

x19 63.2 53.9 44.7 36.1 70.7 60.8 51 41.2 31.6 22.4 14.1 70 60 50 40 30 20 10 0 10 70.7 60.8 51 41.2 31.6 22.4 14.1 10 14.1 72.8 63.2

x20 72.8 63.2 53.9 44.7 80.6 70.7 60.8 51 41.2 31.6 22.4 80 70 60 50 40 30 20 10 0 80.6 70.7 60.8 51 41.2 31.6 22.4 14.1 10 82.5 72.8

x21 31.6 36.1 42.4 50 20 22.4 28.3 36.1 44.7 53.9 63.2 10 14.1 22.4 31.6 41.2 51 60.8 70.7 80.6 0 10 20 30 40 50 60 70 80 10 14.1

x22 30 31.6 36.1 42.4 22.4 20 22.4 28.3 36.1 44.7 53.9 14.1 10 14.1 22.4 31.6 41.2 51 60.8 70.7 10 0 10 20 30 40 50 60 70 14.1 10

x23 31.6 30 31.6 36.1 28.3 22.4 20 22.4 28.3 36.1 44.7 22.4 14.1 10 14.1 22.4 31.6 41.2 51 60.8 20 10 0 10 20 30 40 50 60 22.4 14.1

x24 36.1 31.6 30 31.6 36.1 28.3 22.4 20 22.4 28.3 36.1 31.6 22.4 14.1 10 14.1 22.4 31.6 41.2 51 30 20 10 0 10 20 30 40 50 31.6 22.4

x25 42.4 36.1 31.6 30 44.7 36.1 28.3 22.4 20 22.4 28.3 41.2 31.6 22.4 14.1 10 14.1 22.4 31.6 41.2 40 30 20 10 0 10 20 30 40 41.2 31.6

x26 50 42.4 36.1 31.6 53.9 44.7 36.1 28.3 22.4 20 22.4 51 41.2 31.6 22.4 14.1 10 14.1 22.4 31.6 50 40 30 20 10 0 10 20 30 51 41.2

x27 58.3 50 42.4 36.1 63.2 53.9 44.7 36.1 28.3 22.4 20 60.8 51 41.2 31.6 22.4 14.1 10 14.1 22.4 60 50 40 30 20 10 0 10 20 60.8 51

x28 67.1 58.3 50 42.4 72.8 63.2 53.9 44.7 36.1 28.3 22.4 70.7 60.8 51 41.2 31.6 22.4 14.1 10 14.1 70 60 50 40 30 20 10 0 10 70.7 60.8

x29 76.2 67.1 58.3 50 82.5 72.8 63.2 53.9 44.7 36.1 28.3 80.6 70.7 60.8 51 41.2 31.6 22.4 14.1 10 80 70 60 50 40 30 20 10 0 80.6 70.7

x30 41.2 44.7 50 56.6 30 31.6 36.1 42.4 50 58.3 67.1 20 22.4 28.3 36.1 44.7 53.9 63.2 72.8 82.5 10 14.1 22.4 31.6 41.2 51 60.8 70.7 80.6 0 10

x31 40 41.2 44.7 50 31.6 30 31.6 36.1 42.4 50 58.3 22.4 20 22.4 28.3 36.1 44.7 53.9 63.2 72.8 14.1 10 14.1 22.4 31.6 41.2 51 60.8 70.7 10 0

x32 41.2 40 41.2 44.7 36.1 31.6 30 31.6 36.1 42.4 50 28.3 22.4 20 22.4 28.3 36.1 44.7 53.9 63.2 22.4 14.1 10 14.1 22.4 31.6 41.2 51 60.8 20 10

x33 44.7 41.2 40 41.2 42.4 36.1 31.6 30 31.6 36.1 42.4 36.1 28.3 22.4 20 22.4 28.3 36.1 44.7 53.9 31.6 22.4 14.1 10 14.1 22.4 31.6 41.2 51 30 20

x34 50 44.7 41.2 40 50 42.4 36.1 31.6 30 31.6 36.1 44.7 36.1 28.3 22.4 20 22.4 28.3 36.1 44.7 41.2 31.6 22.4 14.1 10 14.1 22.4 31.6 41.2 40 30

x35 56.6 50 44.7 41.2 58.3 50 42.4 36.1 31.6 30 31.6 53.9 44.7 36.1 28.3 22.4 20 22.4 28.3 36.1 51 41.2 31.6 22.4 14.1 10 14.1 22.4 31.6 50 40

x36 64 56.6 50 44.7 67.1 58.3 50 42.4 36.1 31.6 30 63.2 53.9 44.7 36.1 28.3 22.4 20 22.4 28.3 60.8 51 41.2 31.6 22.4 14.1 10 14.1 22.4 60 50

x37 72.1 64.0 56.6 50.0 76.2 67.1 58.3 50.0 42.4 36.1 31.6 72.8 63.2 53.9 44.7 36.1 28.3 22.4 20.0 22.4 70.7 60.8 51.0 41.2 31.6 22.4 14.1 10.0 14.1 70.0 60.0

x38 80.6 72.1 64.0 56.6 85.4 76.2 67.1 58.3 50.0 42.4 36.1 82.5 72.8 63.2 53.9 44.7 36.1 28.3 22.4 20.0 80.6 70.7 60.8 51.0 41.2 31.6 22.4 14.1 10.0 80.0 70.0

x39 51.0 53.9 58.3 64.0 40.0 41.2 44.7 50.0 56.6 64.0 72.1 30.0 31.6 36.1 42.4 50.0 58.3 67.1 76.2 85.4 20.0 22.4 28.3 36.1 44.7 53.9 63.2 72.8 82.5 10.0 14.1

x40 50.0 51.0 53.9 58.3 41.2 40.0 41.2 44.7 50.0 56.6 64.0 31.6 30.0 31.6 36.1 42.4 50.0 58.3 67.1 76.2 22.4 20.0 22.4 28.3 36.1 44.7 53.9 63.2 72.8 14.1 10.0

x41 51.0 50.0 51.0 53.9 44.7 41.2 40.0 41.2 44.7 50.0 56.6 36.1 31.6 30.0 31.6 36.1 42.4 50.0 58.3 67.1 28.3 22.4 20.0 22.4 28.3 36.1 44.7 53.9 63.2 22.4 14.1

x42 53.9 51.0 50.0 51.0 50.0 44.7 41.2 40.0 41.2 44.7 50.0 42.4 36.1 31.6 30.0 31.6 36.1 42.4 50.0 58.3 36.1 28.3 22.4 20.0 22.4 28.3 36.1 44.7 53.9 31.6 22.4

x43 58.3 53.9 51.0 50.0 56.6 50.0 44.7 41.2 40.0 41.2 44.7 50.0 42.4 36.1 31.6 30.0 31.6 36.1 42.4 50.0 44.7 36.1 28.3 22.4 20.0 22.4 28.3 36.1 44.7 41.2 31.6

x44 64.0 58.3 53.9 51.0 64.0 56.6 50.0 44.7 41.2 40.0 41.2 58.3 50.0 42.4 36.1 31.6 30.0 31.6 36.1 42.4 53.9 44.7 36.1 28.3 22.4 20.0 22.4 28.3 36.1 51.0 41.2

x45 70.7 64.0 58.3 53.9 72.1 64.0 56.6 50.0 44.7 41.2 40.0 67.1 58.3 50.0 42.4 36.1 31.6 30.0 31.6 36.1 63.2 53.9 44.7 36.1 28.3 22.4 20.0 22.4 28.3 60.8 51.0

46 8 1 0 64 0 8 3 80 6 2 1 64 0 6 6 0 0 44 41 2 6 2 6 1 8 3 0 0 42 4 36 1 31 6 30 0 31 6 2 8 63 2 3 9 44 36 1 28 3 22 4 20 0 22 4 0 60 8





文教大学湘南キャンパスへの適用(AED)



文教大学湘南キャンパスへの適用(喫煙所)



今後の課題

現実の学生の分布の考慮

詳細な評価方法の策定

設備の設置可能箇所を考慮した配置方法
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