This document explains how the hypervolume will be calculated
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New schedule for multiobjective optimization category

Schedule for the multiobjective optimization category is changed as follows.

(1) Submission of non-dominated solutions currently obtained: November 26 (Tue) JST

Send objective function values of the non-dominated solutions currently obtained to
ec2019-competition@flab.isas.jaxa.jp .

The hypervolume reference point and objective function normalization method will be updated based on these
values. The data submitted here does not affect the results of the competition. It is not necessary to send your
data but we appreciate your corporation to determine appropriate reference point and normalization method.
The data to be submitted should be in CSV format where the first column is (-1) x annual power production, the
second column is average annual cost, the third column is tower base load, the forth column is blade tip speed,
and the fifth column is fatigue damage. Do not normalized the objective function values.

(2) Notification of updated reference point and normalization method: November 28 (Thu)

We will notify the updated reference point and normalization method. We also provide new post-process
software based on the updated reference point and normalization method. Be careful | change the policy. The
winner will be determined according to the hypervolume value based on the reference point and normalization
method updated here (*1).

(3) Data submission December 8 (Sun) JST

Submit your data produced by the post-processing program to be released on Nov. 28 (or self-made program
equivalent to it) to

ec2019-competition@flab.isas.jaxa.jp .

(4) Cometition: December 14 (Sat)

*1 We change the policy because participants cannot judge which algorithm is the best when they submit the
data if we determine the winner as we planned “HV value used to determine the winner is calculated by the
organizer based on the ideal/nadir points of the union of the non-dominated solutions provided by all
participants”.



How to obtain reference point and normalization method

The hypervolume and maximum and minimum objective function values for normalization (fmax and fmin)
are obtained as follows.

(1) We obtain the best estimate of Pareto-optimal solutions from the union of the non-dominated solutions
received from the participants

(2) The maximum and minimum objective function values for normalization are determined based on the
best estimate of the Pareto-optimal solutions

(3) The reference point is set at the position 1.5 times backward from the nadir point obtained from the
best estimate of the Pareto-optimal solutions.

R !

Nadir bo New reference point

v adir point B

f .OO ﬂr@f_ﬁmax+0‘5(ﬁmax'ﬂmax)
2max .

& (. Jgref:f2max+0° ) (meax_ ]F2max)

O Non-dominated solutions
® (- provided by
O : @ v team A
¢ 5
O ® 5 () teamB
O ® tcamcC
JFZmln E... HEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESE O

>




How to calculate hypervolume

The hypervolume are calculated using the updated reference point and normalization method.

Here, solutions that do not dominate the updated reference point (for example, solutions A and G in the
figure) are NOT used for hypervolume calculation.

If there is no solution that dominate the reference point, the hypervolume value is zero.
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