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Multi-Act Game • Good scalability • Repeatability • Anytime method
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Experiments

6150 random games

MA Parameters:
parameter value

population size 2000
# generations 2000
mutation rate 0.2

mutation repeats 10
crossover rate 0.9

selection pressure 0.9
# elite chromosomes 2

Results baseline: SMOS-based program
max

∑
f

Ud(f , f )

0 ≤ a −
∑

g∈F
Ua(g , f ) ≤ (1− qf ) ·M∑
f ∈F

qf = 1,

c(i , tk , f ) =
∑

j∈N(i)
fl((i ,tk ),(j ,tk+1),f )

∀i ∈ Z , k ∈ 0, . . . τ − 1, f ∈ F

c(i , tk , f ) =
∑

j∈N(i)
fl((j ,tk−1),(i ,tk ),f )

∀i ∈ Z , k ∈ 1, . . . τ , f ∈ F

qf ·m =
∑

i∈Z
c(i , tk , f ) k ∈ {0, τ}

qf ·DS(i) = c(i , 0, f ) ∀i ∈ S , f ∈ F

1−m1(g , f )M2 ≤ dpp(g , f ) ≤ 1

∑
(i ,t)∈R(f )

c(i , t, g)−m2(g , f )M2 ≤

dpp(g , f ) ≤
∑

(i ,t)∈R(f )
c(i , t, g)

m1(g , f ) + m2(g , f ) = 1, ∀f , g ∈ F

qg −m3(g , f )M2 ≤ dppneg (g , f ) ≤ qg

1− dpp(g , f )−m3(g , f )M2 ≤
dppneg (g , f ) ≤ 1− dpp(g , f )

m3(g , f ) + m4(g , f ) = 1, ∀f , g ∈ F

∀i , g , f mi(g , f ) ∈ {0, 1} ∀f qf ∈ {0, 1}

fl((i ,tk ),(j ,tk+1),f ) ∈ R, dpp(g , f ) ∈ R
c(i , tk , f ) ∈ R ∀g , f dppneg (g , f ) ∈ R

Ua(g , f ) =dppneg (g , f )Ua+(f ) + dpp(g , f )Ua−(f )

Ud(g , f ) = dppneg (g , f )Ud−(f ) + dpp(g , f )Ud+(f )

Xinrun Wang et al. “Catching Captain Jack: Efficient time and space dependent patrols to combat oil-siphoning in
international waters”. In: AAAI Conference on Artificial Intelligence. 2018, pp. 208–215
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Time scalability

Close to linear
scalability

Large in-
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Differences between Defender’s utility values obtained with MA and SMOS for various settings of game abstraction


