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It is expected that artificial intelligence reduce labor and improve productivity in the shield tunneling method.
The planning process of the shield tunneling method consists of segment assignment and machine control. Conven-
tionally, skilled engineers assign the segment manually. Automation of this assignment improves productivity. In
this paper, we address the segment assignment as a constrained combinatorial optimization problem. To solve the
problem, we use the ε constrained genetic algorithm (εGA). However, εGA assumed that solutions have continuous
value. So, we proposed ε constrained discrete genetic algorithm (εDGA), that adapt to handle discrete value. We
also attempt to verify the effectiveness of εDGA to segment assignment.
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minimize f(x)

subject to (di(x)− c) ≤ 0, (1)
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minimize f(x)

subject to gj(x) ≤ 0, (j = 1, · · · , q) (2)

hj(x) = 0, (j = 1, · · · , r)
li ≤ xi ≤ ui, (i = 1, · · · , n)
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φ1 < φ2, otherwise
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uniform crossover [Syswerda 89])
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ε(0) = φ(xθ) (8)
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{
ε(0)(1− t

Tc
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( ) 97.48 0 0

10 78.12 0 0

100 78.06 0 0

200 77.96 0 0

(5)

φ(x) =
∑
i

max{0, (di(x)− c)}p (10)
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