H 2 % 4R
ACTA AUTOMATICA SINICA

841 % 12
2015 4F 12 H

Vol. 41, No. 12
December, 2015

X8 % Bir i PRET B LR . 2B K [ iR iH i R A
HEE' @' B bt EXEr FE®

B FE AR BRI BB X R 2 HAROLA, R PSR R B S, R T P RE TR A AR R A ATk
(Principal component analysis, PCA) [ NSGA-IT 5%, %558 50l il 2 WA e i 4 43 A T AT R FETT AT, I H
ST VR A UAR AL AR REAT AR 5, UM AR MU A 2 T 9. SR 5 X TP/ MY Pareto G FIFERI H BT 48k
DR 3 fiAE M) (K SCRE AN AR S C DG 2R BT F b 2 ()50 B B TRk Y, A BT e SR ) R P = 20 20 ol K- B 3R 3%
JE IR R e, TR AR DR AT L 5 TR SR, 0 o SR A% TAIHIT R B X [ PP AR AT Ak . SEIR NSGA-IT S IW et
KR 2 HARUE, XA, NSGA-IL, Sl 4RvE, i &

SIA BREH, A, b, FONE, FELR. X2 B IS B A A SCRC & A e i ke g, B sh At 2A 4,
2015, 41(12): 2115—2124

DOI 10.16383/j.aas.2015.¢150218

Strategy of Constraint, Dominance and Screening Solutions with Same

Sequence in Decision Space for Interval Multi-objective Optimization

CHEN Zhi-Wang' BAI Xin? YANG Qit HUANG Xing-Wang? LI Guo-Qiang'

Abstract For the problem of expensive interval multi-objective optimization with unknown optimization functions, a
kind of NSGA-II is proposed based on data mining technology in decision space which includes nearest neighbor and PCA.
Firstly, candidate solutions in the solution set are divided into feasible solutions and non-feasible solutions according to
constraints. And nearest neighbor is used to distinguish the solutions which meet constraints through computing similarity
between candidate solutions and sample solutions. Secondly, nearest neighbor is also applied to distinguish dominance
relationship and non-dominance relationship for Pareto dominance relationship of the two solutions. Finally, due to the
absence of the crowding distance in objective space, the solution set is clustered by K-means clustering, in order to compare
the solutions with same sequence, then the dimensions of the solutions of each category are reduced by PCA, thus the
closest solutions before and after candidate solutions can be found. So that the solutions with same sequence are screened
by crowding distance in decision space. Therefore, the NSGA-II is improved.
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Table 1  The average of predicting accuracy
P r) S PETRI AT AR TR P Rk
Q1 0.8011 — 0.8660
Q2 0.7068 0.8647 0.9820
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Table 2  The performance measures of Pareto fronts in different algorithms
Sk Uk NAGA-IT X IR X Ti NAGA-II
IR E WA D E gz D iR E i D iR
Q1 0.1609 8.2498 0.1457 8.1768 0.1417 8.2465
Q2 0.2232 11.8130 0.2236 11.9292 0.2012 11.9637
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Table 3  The performance measures of Pareto fronts in different algorithms
% k1 2
e E M D C g E M D C e
Q1 0.1877 8.1380 0.4383 0.1609 8.2498 0.3390
Q2 0.7258 9.8332 0.3789 0.2232 11.8130 0.3032
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