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Modified NSGA-II-DE with two-dimensional information ordering
strategy and magnitude threshold
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Abstract: To improve the performance of NSGA-II-DE solving the optimization problem with the complex Pareto solution
set, the defection of the crowding distance formula and crowding distance mechanism in the NSGA-II is analyzed. Taking
NSGA-II-DE as the basic frame, the crowding-distance sorting method is changed into the two-dimensional information
ordering strategy of including angle and pseudo radius. The intervention of orders of magnitude threshold is joined in
the crowding distance mechanism, and the improved algorithm(2D-Thr) is proposed, which is compared with NSGA-II-DE,
NSGA-II and MACPSO by using the quantitative calculation of three evaluation indexes: the degree of diversity, convergence
and spacing. The simulation results show that the improved algorithm not only inherits the excellent convergence of the
original algorithm, but also improves the distribution of the Pareto front.
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HIEE 4 R, A LLO RN AL, Y BlET7 1 M FER 0,
Y i 677 TR IR AR B DR e T ZDT3 ) B S £ R Y
4 [0, 7], H.ZDT3 s%A Jyide 82 sk B, o 8] [) W7 50
I3 AR T A 45 S B 2D-Thr (F 3 4 B 390, 4845 3
TSR AR ()T 450 F P AN UETf . 5 5 50 20 M % R
FCHE, 2 3B AR AR L TE AR
Bi. £ ZDT1/2 P/ 1 5 900X bR 48077 101, MACPSO 1
T 2D-Thr, 2R X} T 5 22 A % £ UF2/4/7, 2D-Thr 4
T fit T MACPSO, == Z i [5] j& MACPSO fIl] 5 T p% £
W SHPE, X T 2 BB SR R B2 2% R BT |, 2D-Thr 14
e S 2447, % 4 ¥ 2D-Thr 5 — 2 %4, #£ UF2 1 UF7
bR % b, 2D-Thr () W 8 A B & 452 7+, 7£ ZDT3 Al
UF4 % 4 E RS, (S 8 T — N &S A
1R/IN. ZDT3 F1UF4 b8 50 USSR 3508 M /N 31 KAk
7% )9 NSGA-IL. 2D-Thr. NSGA-II-DE, I NSGA-II-DE

R2 “HETEFESHEELR
AR 2D-Thr NSGA2 NSGA2-DE MACPSO
Amax Amean Amin Amax Amean Amin Amax Amean Amin Amax Amean Amin
ZDT1 3.77e-01  3.17e-01 2.67e-01 6.88e-01 6.0le-01 5.37e-01 6.81e-01 5.95e-01 4.55e-01 1.58e-01  9.56e-02  7.75e-01
ZDT2 2.31e-01  2.08e-01 1.71e-01 7.44e-01 6.29e-01 5.72e-01 6.90e-01 6.16e-01 5.44e-01  8.46e-02  8.20e-02 7.41e-02
ZDT3 6.38¢-01  6.14e-01  5.39¢-01 7.0le-01 6.16e-01 5.41e-01 7.09¢e-01 6.27e-01 5.55e-01 6.61e-01  6.56e-01  6.53e-01
UF2 6.83e-01  5.00e-01 3.83e-01 7.45e-01 6.35e-01 5.31e-01 7.26e-01 6.32e-01 5.33e-01 6.57e-01  6.05e-01  5.69e-01
UF4 5.79-01  3.66e-01 2.63e-01 6.99e-01 6.19¢-01 5.39e-01 7.41e-01 6.35e-01 5.24e-01 6.83e-01 5.95e-01 5.34e-01
UF7 1.11e+00 5.49e-01 2.53e-01 7.67e-01 6.69¢e-01 5.71e-01 6.88¢e-01 6.34e-01  5.28e-01  1.02e+00 8.28e-01  7.26e-01
R3I ZHTEMHESBELR
AR 2D-Thr NSGA2 NSGA2-DE MACPSO
SPmax SPmean SPmin SPmax SPmean SPmin SPmax SPmean SPmin SPmax SPmean SPmin
DTLZ4 541e-02  4.02¢-02 4.07e-02 5.65e-02 5.09¢-02 4.42e-02 5.59e-02 4.79¢-02  4.39e-02  5.54e-02 4.71e-02  4.05e-02
DTLZ7 5.70e-02  4.68e-02 2.56e-02 6.86e-02 5.19e-02 4.90e-02 6.59¢-02 5.23e-02 1.53e-02  7.34e-02  6.06e-02  4.90e-02
x4 FERWEELLER

I % 2D-Thr NSGA2 NSGA2-DE MACPSO

iGDmax iGDmean iGDmin iGDmax iGDmean iGDmin iGDmax iGDmean iGDmin iGDmax iGDmean iGDmin
ZDT1 7.19¢-03  5.68e-03 5.03e-03 6.41e-03  5.78e-03 5.25e-03 6.85e-03  6.22e-03  5.39e-03  6.04e-03  5.68e-03  4.92e-03
ZDT2 8.50e-03 5.41e-03 4.89¢-03 7.53e-03 5.91e-03 5.29e-03 7.66e-03 6.31e-03 5.64e-03 4.64e-03 4.53e-03  4.46e-03
ZDT3 7.73e-03  7.37e-03  6.67e-03  6.93e-03  6.38¢-03 5.75e-03 9.89e-03  7.78e-03  6.43e-03 6.42¢-03  6.08e-03  5.92¢-03
UF2 2.75e-02  2.15e-02 1.78¢-02 5.17e-02  3.69e-02  3.05e-02 3.29e-02 2.44e-02 1.78e-02 5.54e-02  3.28¢-02  1.99e-02
UF4 3.42e-02  6.20e-02 5.77e-02  5.32e-02  5.09e-02 4.95e-02 9.28¢-02 7.71e-02  6.10e-02 4.93e-02 4.21e-02 3.74e-02
UF7 1.11e+00 1.56e-02 1.01e-02 521e-02 4.32¢-02 2.60e-02 2.69e-02 2.22¢-02  1.85e-02 5.00e-01 1.70e-01  6.23e-02
DTLZ4 4.75e-01  3.41e-01 3.13e-01 5.51e-01  3.49e-01 3.18e-01 5.33e-01 3.49e-01 3.15e-01 4.76e-01 3.47e-01  3.13e-01
DTLZ7 4.09e-01  1.42e-01 6.46e-02 1.05e+00 2.74e-01  7.76e-02 5.04e-01 2.08¢-01  8.10e-02 3.52e-01 1.23e-01  6.56e-02
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