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Abstract: A multi-objective optimization algorithm based on adaetigpatial division is proposed to solve the
environmental/economic dispatch problem. As to keep thmuladion diversity, the search space is divided into midtip
regions, particles are guided by three kinds of local antyalparticles to rapidly near the Pareto optimal frontierage
observer is used to record the contribution of guiders faiigdas near the Pareto optimal solution set real-timeiy, guiders

are changed in a certain cycle according to the contributegree. The algorithm can fully explore the solution spaoes

to quickly find a set of distribution with the best possiblgapimation. The experiment simulations on the interraldest
function and the power system environment economic dispaiodel are carried out. The results show that the improved
algorithm can maintain the diversity of Pareto-optimalsioins and get better convergence at the same time.

Keywords: multi-objective optimization environmental economic dispatcladaptive space partitionparticle swarm
optimization
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WUmax,d if Uid(t + 1) > Umax,d;

Vid (t + 1) = WUmin,d, if Vid (t + 1) < Umin,d;
v;qa(t + 1), otherwise.

WImax,d> if Tid (t + 1) > Tmax,d>
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Algorithms Parameters Settings
N =100,P. =0.9,P,, =1/D,
NSGA-II /
Ne = Mm = 20, max_iter = 2 000
N =100, P. = 0.6, P,, = 0.03,
MOEA/D-DE

max-iter = 2000
100, max_iter = 2000, w = 0.9 — 0.2

2LB-MOPSO N =
N = 100, n = 10, max-iter = 2 000,

FR E B AR ASMPSO w=0.729,¢c1 = co = 3 = 2.05
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R4 i3 L] RN
SCH 1 z1 €[0,1],2;, =0,2< i< D fi(z) =22, fz(;c) (z — 2)2
fi@)=1-exp - 3o — 18 ).
FON 3 z1 €00,1],2: =0,2<i< D i=1
fo(z) =1 —exp ( :n.LJrl/\f )
fi(z) = z1, f2(z) = g(= [1 —Vz1/g9(z)]
ZDT1 30 2 €[0,1,1<i< D g(x)=1+9( )/(n_l)
=2
fi(z) = z1, f2(z) = g(=)[1 — /z1/9(2)],
30 @i €00,1,1 <0 < S
ZDT?2 €011 D g(z):1+9(z )/(n71)
i=2
fi(z) = 1, f2(z) = g(2)[1 — /z1/9(2)] — z1/9(2),
ZDT3 30 2 €[0,1,1<i< D g(;c)=1+9(2;ci)/(n—1)
fi(z) = w1, f2(z) = g(2)[1 — \/z1/9(2) — z1/g(z)],
ZDT4 10 z1 €0,1],2; € [-5,5,2< i< D o(@) = 141000 — 1)+ 3 ? — 10(4rta)]
=2
fi(@) =1 — exp(—4a;) sin®(67x1), f2(2) = g(x)[1 — (f1(z)/g(x))?],
ZDT6 10 z;, €00,1,1<i< D

o) =1+ 9[( S} n - 1]
i=2

fi(z) =

DTLZ2 k + |xg| — 1 i €[0,1,1 <5< D

(1 + g(xg)) cos(x17t/2) cos(zam/2) - -
fo(z) = (1 + g(ak)) cos(x171/2) cos(wam/2) - - -

fyu(z) =

ccos(xp—27/2) cos(xr_17T/2),

cos(x—o7/2) sin(xk—177/2),

fr—1(z) = (1 + g(zy)) cos(z171/2) sin(z27/2),
(1 + g(zx)) sin(z17/2), g(zk) = Z (zi —0.5)

z; €T

z1 € [0,1], 2z, € [-1,1],2< i< D 1‘7,={

0.31? cos (247‘[:61 + 4i7‘[/D) + 0.6z sin (67‘[931 + j7‘[/D>7 j € Ja

UF1 30
(0.327 cos (24m1 + 4in/D) +0.621 cos (6m1 + jn/D), jen
0.5 (1 0+36=2) ?)
UF3 30 2 €[0,1,1<i<D @i =, 2<i<D
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2) S WL 25 1.

Zoad— BRI E] A4 AR, AU 0 A W B
RLF AT e Bl SRARTE A X, IR W] REAL T 5 S0l sk
KA, LK B 5] T8 LTI A 10 FE B
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Problems  Statistic L=3 L=28 L=15
DT Mean 1.797e-002 1.245e-003 1449e-002
Std 3.146e-004 1.1328e-004 1.658e-004
7DT6 Mean 1.205e-001 2.523e-002 7.201e-001
Std 1.846e-002 3.954e-004 3.370e-002
UF1 Mean  2.889e-001 3.101e-003 2.643e-002
Std 2.432e-002 3.072e-004 2.457e-002

R4 AMEEE 4NN R E L IGD TN HaFR LRYEEER

Problems Statistic ASMPSO MOEA/D-DE NSGA-Il 2LB-MOPSO

SCH Mean 1.26e-004 1.72e-002 1.81e-003 3.14e-003
Std  3.52e-005 4.32e-003 3.32e-005 3.41e-005
FON Mean 1.14e-003 2.04e-002 1.09e-003 2.14e-003
Std 3.46e-004 7.59e-002 9.59e-003 3.48e-003
ZDT1 Mean 1.02e-003 0.16 5.00e-003 1.32e-002
Std  6.29e-004 1.93e-002 2.33e-004 1.65e-003
7DT 2 Mean 3.92e-003 0.23 0.19 1.56 e-002
Std  6.02e-005 3.07e-002 0.28 3.17e-003
7DT3 Mean 1.67e-002 0.23 1.54e-002 0.35
Std  4.53e-003 2.17e-002 2.71e-002 3.7e-002
7DT4 Mean 4.49e-002 0.31 0.29 0.42
Std  1.7e-003 0.23 0.40 0.26
7DT6 Mean 4.52e-004 1.54 6.22e-003 6.32e-002
Std  6.49e-005 0.13 7.02e-004 5.02e-003
DTLZ1 Mean 5.06e-004 2.79e-003 2.75e-003 3.54e-003
Std 1.21e-004 4.36e-004 2.86-004 3.05e-004
DTLZ2 Mean 6.72e-004 3.33e-002 5.81e-003 2.76e-003
Std  1.50e-005 3.02e-003 4.7e-004 2.89e-004
UF1 Mean 2.64e-003 5.96e-002 7.30e-002 2.91e-003
Std  2.45e-004 2.15e-002 2.46e-002 2.34e-003
UE3 Mean 1.80e-003 0.59 3.89e-002 0.48
Std  1.43e-003 4.37e-002 1.57e-002 1.55e-002
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Parameter ASMPSO MOEA/D-DE NSGAII 2LB-MOPSO
P1/ MW 55.0000 54.9487 51.9515 54.9300
P2/ MW 80.0000 74.5821 67.2584 79.0035
P3/ MW 83.5594 79.4294 73.6879 84.6547
P4/ MW 84.603 1 80.6875 91.3554 84.7854
P5/MW 146.5632 136.8551 134.0522 135.567 2
P6/MW 169.2481 172.6393 174.9504 171.8543
P7/MW 300.0000 283.8233 289.4350 293.6397
P8/ MW 317.3496 316.3407 314.0556 315.3474
P9/ MW 412.9183 448.592 3 455.697 8 432.7433
P10/ MW 434.3133 436.4287 431.8054 441.6435
Power losses/ MW 83.56 84.33 84.25 83.97
Fuel cost/$ 113444.85 113539.24 113716.62 113498.46
Emission/1b 4113.98 4157.88 4119.56 4185.53
Computing time/s 3.07 4.82 6.02 5.32
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