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An Approximation of Exclusive Hypervolume

KiyoHARU Tagawafl

Exclusive Hypervolume (EH) is defined by a gap between two hypervolumes
and used to estimate how much hypervolume is lost by removing a solution
from a non-dominated set. EH can be used by Evolutionary Multiobjective
Optimization (EMO) algorithms as the indicator for ranking non-dominated
solutions. However, EH cannot be calculated in polynomial complexity. This
paper proposes an approximation of EH called Pairwise Exclusive Hypervolume
(PEH). The proposed PEH can be calculated in polynomial complexity.
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Table 1 Comparison of computational times between EH and PEH
M 2 3 4 5 6
EH 11.0 26.0 141.1 509.6 3091.9
(12.5) (17.4) (54.9) (210.5) (1133.6)
DTLZ1
PEH 1.0 1.1 1.5 1.6 1.6
(3.8) (4.6) (4.0) (4.7) (4.6)
EH 7.76 24.4 124.9 481.3 2781.4
(10.6) (17.8) (41.4) (219.5) (879.2)
DTLZ2
PEH 1.5 1.5 1.6 1.6 1.5
(4.7) (2.9) (4.8) (3.9) (4.6)
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