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Figure 1 Statistics of repeated individuals
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Figure 2 Sampling points with Lévy distribution
B Py Py Py 230 O B b B R SR W i it
AR . 5B U Al E AT
(P1+Pz) (PI_P2>

Q =y tbea s (5)

Horpr, beta J& NSGA-IL 1 5E L 24, 6 5 % SCHK
[4],

B G 2 LB AT ORI E
(P, +P, +P,)
Q =y
(P, -P,-P,)

L-b B 6
eta 3 , (6)

XL B ESCRTd Lo A s 8, N BRI
A, Levy 2 2P sh AR AT, 7T AR K38 I & 8L A2
FRAS T FL 85 7 B0 A R B BE 5 TR i 51 A P
AT 3k — 28 /N A AR R R T — A A R
[

TR RME Y NSGA-TT PAAAM 4T o

3.1 BHERE

NG MR BT 5T 1 PR RE K HSNSGA-
I 485 1 SPEA2"Y PEASIT''® NNIA'® DL K fi
i $2 H A 2& MOEATIGDNS ( multi-objective evolu-
tionary algo-rithm based on enhanced IGD )"’ FI
ADCNSGA IT( NSGA-II with average distance clus-
PEATXS . TR, BT A S5O E Yk R
J iR 225 SCHR U &, A %R 1 5 3 2 ) SCk [ 5 -
6,16-17], 25 fr FH it 2 #L 4 Inter Core i 5-
2400 3. 10 GHz CPU, 6.00 GB PN fF,Windows7
YERGE, BT ¥R 8 MATLABT. 9, 4Nl 57
IBAT 20 Y, X5 ZDT I3 pR K 4 Fre Kk AR 100 3K
X DTLZ1 pR % E K 3EAC 700 7K ;% DTLZ2 .DTLZ4
1 DTLZ5 pR #0348 250 ¥R ; % DTLZ3 bR %240
1 000 ¥ ; FAEA A 50,

f'ﬁﬁ ZDT s R A K S bR AL AT

g AR % 2 R E AT 22 H1JR) T a0 A s

15?5‘51%7&??] 16D, IGD & —A L4 46 hw, vl [f
If P 55 12 W S R 22 A v, LA /N 2 s R0
PEREBAL , E L H

tering) '

IGD(P,P") = Z”E“dmmp), (7)
[P
K. P™ o HARZS [ 52 Pareto [ ¥ 18 |34 2) 43
MEES P WAL KRG s dist (v, P) R v
MEES P SR/ NRL RS R B
3.2 EEXMLEERSW
1B T BT PR R O LG A AR
PRI b ) S BG 45 S A 25 R O SRS AT 20 IR
IGD WA 5 07 22, I th 5 R B AR B R, M L
WL RO LR, SEG A A L, HSNSGA-
Il 7€ ZDT1, ZDT2 ZDT3 ZDT4 ZDT6 . DTLZ2 .
DTLZ5 | 3% 8l ¥ % J9 %y, {¢7E DTLZ1 \DTLZ3
DTLZ4 | R 25, T i 8 09 58 3k




26 Mk

(T 2= M) 2020 4E

MOEAIGDNS Fl ADCNSGA-IT, 7] LA i1 HSNSGA-
IR BA BRI LS Nk, 256 ERSC g 45

R, AT LA A T 4 SR ] B R T NSGA-
IT I PERE

F1 TWHRIIE

Table 1 Comparison of experimental results
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Fast Non-dominated Sorting Genetic Algorithm II Based on Hybrid Strategies
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Abstract. Fast Non-dominated Sorting Algorithm II( NSGA-II) was an classical multi-objective optimization
algorithm, However, the tournament selection strategy in NSGA-II had the drawback of repeated selection of
the same individuals, resulting in the low diversity of offspring population. To tackle this problem, this paper
proposed two strategies. The first one was to incorporate Lévy distribution. Lévy distribution had the ability of
balancing the local and global search. Incorporating Lévy distribution to parent individuals to do crossover op-
erator could increase the probability of discovering potential better individuals around patent individuals. The
second one was to introduce tri-crossing crossover strategy. In general, two parent individuals had the possibili-
ty of coming from the same individual. The introduction of tri-crossing individuals could obviously reduce the
phenomenon of repeated selection of parent individuals. Extensive experiments demonstrated that the proposed
method could efficiently improve the overall performance of NSGA-II.

Key words: NSGA-II; multi-objective optimization; tournament selection strategy; hybrid strategies; popula-

tion diversity



