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A local search strategy based on density for NSGA2 algorithm
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Abstract: In order to reduce the amount of calculation and keep the advantage of local search strategy simultaneously,
this paper proposes a kind of local search method based on density for the NSGA2(NSGA2-DLS) algorithm. Firstly, the
sparse degree of each solution is evaluated with the density of each solution in the solution space. Then the non-dominated
solution with the smallest sparse degree is defined as the sparse solution, and the sparse solutionig is searched around
locally during every genetic process. The NSGA2-DLS algorithm adopts extreme optimization strategy and random
search strategy simultaneously to improve the quality of solutions and convergence rate. The performance of the NSGA2-
DLS algorithm is compared with the performance of the baseline NSGA?2 algorithm and two other reported local search
NSGA? algorithms for multi-objective test problems, including ZDT and DTLZ functions. The simulation results show
that the solution quality and the calculation amount of the NSGA2-DLS algorithm are much better than that of other
methods.
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NSGA2™ 20000+ 20000+ 20000+ 20000+ 5150
HMOEA/D™ 13200 9600 10500 7050 6900
NSGA2-els!' 13350 8550 17250 13200 3000

i % 4 ] W.: £ ZDT1 ~ ZDT4 (1) Sz 5 v, *4 IGD
ik B 5E (A I, NSGA2-DLS it A & B0 FH 8oz
T EE TV #E ZDT6 1 S 56 v, NSGA2-DLS (1) i 4
W B 2 B /D 19, TR, NSGA2-DLS 15 3] 5 &
BT FER TS s D,

33 B3

A S8 % = H bR B % DTLZ1 A1 DTLZ2 #4748
. S5 ol 42 R SCHR (81 A SCHR [11) %6 FhfE £, 4%
1R A AT WE, 58 XM 05 0.9, 28 e MR 51
1/n, A% J& 5B 4 2% 5w A [, 5 5 > DTLZ o8 $0E AT
AR, S256: H BI7E T 36 10F NSGA2-DLS Skt = H ¥
BRI AL 2R, T HMOEA/DB! Al NSGA2-els!!!!
(14 S 56 W o8 AN A, AR SC 2 50 A P 40 Bl S 25
R 5 MK 6 frn (* Ron 5 SCH ). 25 8%
HMOEA/D®! SEUG 1T 2 4015 B AT 3 2 1) S2 90 45 31,
# 6 J94% HENSGA2-els! ! SEI0 31T 2 £ 6 B 15 2
[ sa g L.

HH 2 5 ] WL, ERTAa TR 2 45 1B 5 1R 28 X
W2 2554 1) ) 4% 18 T, NSGA2-DLS Jit 15 i) IGD i
I KAE “FH41E /T HMOEA/D®! {X £ DTLZ2
S AN THE Y 30 000 I [ DTLZ1 SE%6: H1, NSGA2-
DLS (¥ IGD #x /M % kT HMOEA/D!®!,

R 6 1 0L, FEWI AR PR E. A 1k okt S8 X%
S AR ] (15 5 R, NSGA2-DLS Fr 3 fi# 1) IGD
{EL 19 B KA A0S 35 48 3 7N T NSGA2-els!'!, A 7
DTLZ1 S5 H, 24 oR 20 H I E0CH 20 000 B NSGA2-
DLS 1) IGD #/MEB& KT NSGA2-els! .

H LA 2 i) 0, 5 T = H A5 £, NSGA2-DLS
WA DL B RO B 4 R U st & e A A TR
7, NSGA2-DLS [ 546 25 SR A T Fowt b i w77 3.

I LA 3AN SIZEG AT R0 7 0 1 bR B0 FH B
N, NSGA2-DLS A L1521 SEAR 5 (A4, [7] ) AT LLORAIE
R P 43 A 1 38 B4 3 H bR, NSGA2-DLS {H#EMKTH5E
g /N TR E I R R4 R R A S0 W8 S8 A A
5] ) 47 0L, NSGA2-DLS % XU H Al Ax 17 @i il = H
FRARAL I RS A T 4 (R A A S8R



N ~ s >
66 ¥ % 5 x K %33%
=5 IRCEK (8] LI BES TN IGD 5 R 3T L GBS 10 R 5218)
Hk FhEEAEL BRIk SN f/ME FHIE
NSGA2-DLS 200 20000 1.2334 0.0243 0.2686
NSGA2® 200 20000 1.3693 0.1291 0.6528
DTLZI HMOEA/D"®! 200 20 000" 1.328 0% 0.082 3" 0.3741*
NSGA2-DLS 200 30000 0.1151 0.0247 0.0356
NSGA2® 200 30000 0.3208 0.056 1 0.1606
HMOEA/D®! 200 30 000" 0.783 3" 0.0185* 0.0546*
NSGA2-DLS 200 5000 0.064 4 0.0496 0.0519
DTLZ2 NSGA2? 200 5000 0.1219 0.095 4 0.1115
HMOEA/D"®! 200 5000* 0.064 9" 0.048 2% 0.0554*
F 6 IRSCER[11] LR ESHIHITSIINAY IGD L5 R XFEE (ELE 10K S25)
Hik FhEEA 4 PR CUR FH R BL PN H/ME TFEIHE
NSGA2-DLS 100 20000 0.6556 0.0389 0.365 1
DTLZ1 NSGA2™ 100 20000 4.6802 1.3071 27513
NSGA2-els!!! 100 20 000* 3.1250" 0.0235* 0.466 7*
NSGA2-DLS 100 20000 0.076 8 0.0664 0.0717
DTLZ2 NSGA2™ 100 20000 0.1697 0.1213 0.1410
HMOEA/D'! 100 20 000" 0.1857* 0.0914* 0.1029*
4 4 W Springer Heidelberg, 2001: 385-399.

NT ARV E AT R R 2R NSGA2 Sk HE K
M) R, AL T — M ETHEENRTEERAE
7% NSGA2-DLS. NSGA2-DLS £ — /X it 4% 5 /E 9 1L
X AN A AT R B4 R R AR, IR b A R B4
PR B S /N T HAR R A R A T
LT AT M R ) S AE AR A LR AT SR
., NSGA2-DLS AJ LA OR i 3 A 135 S VAN Tz
W RS AL S B 5 Bl LA 2R SR B (1) 45 5 15 15 NSGA2-
DLS [i] Pareto Rif 35 A W0 S48 FE B8 PR, iR 45 i = 5
. B 5 BRI NSGA22, HMOEA/D!®! Fll NSGA2-
els!" [R5t L AT LG HY, NSGA2-DLS 7 {FIE fif 1) 5 &
A3 A M R B, A 80D T AR R R
AR FELE AT LS T vt S R A e s Ao Ak
i .
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