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Abstract: A multi-objective particle swarm optimization algorithm based on three status coordinating searching(TC-
MOPSO) is presented. The three status strategy proposed for choosing guides is useful to coordinate local and global
search capability. The traditional external archives update mechanism is improved and three kinds of mutation factors are
introduced, which contribute to making the Pareto solutions have a better distribution. By solving several standard test
functions and comparing with three classical multi-objective optimization algorithms, it is proved that the new algorithm has
high competition in terms of convergence and diversity metrics. Finally, the influence of the regionalism coefficient on the
performance of the proposed algorithm is analyzed.
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1 13
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Kursawe(1): 5 %% [fi] Pareto
IVEAIEDT L JELk

min F = (Fy(z), F2(x))
n—1

2 2
Fi(e) = )7 (106" V770
i=1

Fa(z) = (Jos|"® + 5sin(x:)®)

i=1

n=3

-5 < 21,22, 23 <5

Tanaka: 3% % [f] Pareto
[IR(ASCEANE (27

min F = (Fi(z), Fa(x))

Fi(z,y) =z, Fa(z,y) =y

n=20<z,y<m
0> —22 —y? + 14 0.1cos(16 arctan(z/y))

12 (-3) vo- b

deb(2): H3 %% 6] Pareto
RTANE S L 2ok

min F = (Fi(z), Fa(x))
Fi(z) = 21, Fa(w, g) = g(z)h(z)

. o2 oo
g(x) =1—10z2, h(z) =1 — (m) @ sin(127tFy)
Binh(1): #R3*%*[#] Pareto min F = (Fi(z,y), Fa(2,y)) n—2

BIVE DT 26tk
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Fi(z) = 21, Fa(z, g) = g(x)(l - (gf;))z)

ATV EE B ARk 9 & 0<z; <1,i=1,2 ,30
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Ay A I oo n =30
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23R pR B ZD T2 ZDT3 i 24X 500 8, SR 3 4x )
2 B BURHE AL 100 k. TC-MOPSO K X 38X 70 2 50N
0.1, 22 2] A7 CL N 1.0, 2= H T Co B %M 0.5
2Pk ah 3G B 1S, WA 7N 0.9, HRPERLE N 04,
CMOPSO 22 3] A7 Cy« Cy N 1.0, B PERUE N 0.4, 43
1 % 30, RAZH F 12 805 )5 SR — 3. EM-
MOPSO 12 2] [H 7 C1~ Co 535128 1.0+ 0.5, Wi 57
0.9, BHHERE N 0.4, TERB T, AR FAUN
15, P, 0.2, 2875 6 [# mutScale fE & £ /S M 0.2 28
P33 U £ 0.01. NSGA-TT 4 S B g 5, 28 XA R AR [H]

T e 20, TAZI A Ji 46 Fob B RUASE (1) — >F.

4 S5V T B g SR PR TR O 4 AR AR,
AR 1] R LM ST 3B AT 20 R, et & AN TEM TR AR
YIME A7 2. 355 4 CPU Intel(R)Core(TM) i5-
3210M CPU@2.50 GHz; N 1 4.00 GB, #:1E £ %t 64 fif
Windows 7, 117 *F- & Matlab 2014a.
232 SRS RASH

SLUG BT A5 EEVEAN PR R A bR R A5 R LR 2 ~
x5, BARRRERMAE. R 2K 3 BIR % FIE MK
Sk, RABIER RS FILZN o, RSEREH
B AT R BEAh, R 2 AN i R (I e 2
Kursawe(l) (4 5 25 [8] A~ 7 51 . 9 26 ¥£) A1 Kursawe(1)
(e PRI AN DT L M), i LB 4 MRk
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#<2 BEZEAGDHR
Rk GD Kita Kursawe(l) Tanaka deb(2) Binh(1) ZDT2 ZDT3
YME  0.00084 0.01601 0.00076  0.00024  0.00649 0.25871  0.19761
CMOPSO
JiZE  0.00037 0.01394 0.00051  0.00027 0.00650 0.06110  0.02926
PIE 0.02672 0.01573 0.00076  0.00017  0.00649  0.00053  0.00072
EM-MOPSO .
F#E 0.03282 0.017 68 0.00010  0.00002 0.00073  0.00005  0.00006
YME 002329 0.083 68 0.00059  0.00016 0.00595 0.02687  0.02407
NSGA-II
JiZE  0.04941 0.07294 0.00055  0.00003  0.00069 0.01102  0.004 64
YE 001361 0.00159 0.00044 0.00017  0.00495  0.00022  0.00063
TC-MOPSO .
JiZE  0.02426  0.00015 0.00007  0.00002  0.00044  0.00002  0.00004
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®3 BEASCHE

Hik Ne Kita Kursawe(l)  Tanaka deb(2) Binh(1) ZDT2 7ZDT3
YIHE  0.88800 0.90300  0.79890  0.69450  0.23800  1.00000  1.00000
CMOPSO .
JiZE 012784 0.046 12 0.03550  0.19619  0.26901  0.0000 0.0000
PIE  0.76850 0.97748 0.87601 036200 049000  0.90200  0.75796
EM-MOPSO |
J%  0.05393 0.01801 0.02982  0.06518 0.03880  0.03651  0.08060
IE 0.70600 0.82200  0.52950  0.02750  0.48350  1.00000  1.00000
NSGA-II
JiZE 0.04639 0.13509 0.10018  0.02124  0.04782  0.0000 0.0000
PIE  0.60150 0.52550  0.60950 046450 0.36100 0.59500 0.31500
TC-MOPSO )
FH#E 0.05994 0.05871 0.06278  0.12163  0.05748  0.05247  0.14028
a4 BEEAER
Hik A Kita Kursawe(l) Tanaka deb(2) Binh(1) ZDT2 ZDT3
PIE 0.80109 0.727 86 0.83248 0.89078  0.77206  0.96590  0.93423
CMOPSO )
HE  0.11036 0.057 68 0.02746  0.04754 0.06883  0.01357  0.02822
¥IH 056552 0.61534 0.79060  0.55604  0.35503  0.26034  0.57675
EM-MOPSO |
JFZE 017491 0.04922 0.02857 0.01742 0.02245 0.01955 0.06777
Il 061017 0.634 83 0.85099  0.66719 041844 0.75131  0.75369
NSGA-II ‘
JZ 0.16983 0.11854 025133  0.08761 0.02471 0.12616  0.03886
¥E 039181 029674  0.68665 0.48808 0.18601 0.16357  0.46932
TC-MOPSO .
FZE 013663 0.01179 0.02615 0.01421 001515 0.01087 0.06163
*=5 BEEALER
= RTR t Kita Kursawe(l) ~ Tanaka  deb(2) Binh(1) ZDT2 ZDT3
¥IME 2.657 1.112 1.302 1.411 3.555 9.874 5.986
CMOPSO )
% 0.458 0.103 0.051 0.081 0.205 2.106 0.916
¥ 0.733 0.671 0.934 0.586 0.612 1.933 2.154
EM-MOPSO .
i % 0.034 0.031 0.043 0.031 0.055 0.126 0.032
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