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Abstract: In view of the limitation of the current kinds of particle swarm optimization(PSO) algorithm, a self-adaptive
learning of hybrid strategy algorithm based on parallel particle swarm optimization(HLPSO) is proposed. The algorithm
combines four strategies reasonably in the different point of view: Convergence, jump out, exploration and exploitation,
which chooses an appropriate strategies to solve the different forms of problems through adjusting the probability of the
strategies gradually in the process of optimizing. Moreover, simulation experiment on a suite of 7 benchmark functions

is given, and the comparisons with other algorithms are provided. The results show that the proposed approach has better

convergence rate and great capability of preventing premature convergence.

Key words: particle swarm optimization; self-adaptive learning; mutation strategy; function optimization

.

5 5

BT BEHL L 57 (PSO)!E: Kennedy 1 Eberhart
T 1995 48 th 1) — Fh 4> R oAb 2E A S, TR
5 RN 8 TR A O B A2 B0 AT R IR AUL. KL RE AL
FE B WSOE R W ESHUD BIET R K
SEILAERE R O N T R A A B
SFESURI TR 4. B Il A e P (1) 184 o, AT 1)
FEFFEOCA A28 R B M LG A2 S B ) RO PR) 5 22,
AR 22 B 50 5 AH 4k AN ] 11 B R AR ERL 1 B S VE BT
Tk, DU s A e IR R EPHR T —

Ye#s HEA: 2012-03-06; {&[E HER: 2012-07-08.

BEETHE: FxA®/E2EIEEINH (70971020/G010301); AL

B2 W) G O 5 |1 FRORE 5 R S5, A RE
il ORALE S5 4 JRy BRI B 0 RV J=) & 0T A BE 5 K T2
SEIOIHR T — bR TR R 1 B I R R S
Liang S5U7H 1 () CLPSO 595 2 04 T i sk B 2% 1) %
e i 750 11T 8 HH (1, % SRR INAT AR W L (K 22 R DR fr
HLH, AEAE S fIE A 1) L1 1) 30 AR BRI A 2k
BECLPSO SLVAAFAER AN AL, Li GBIt 7 —Fh 1 i
IO FR) 25 > SRS, AR Bk bk 1 1 I AR B Bl s 3 0
FEASRE T HR IR SRR, DL sk 1~ [ ()45 B AL
BHIE SO T 5 8 T 5% A Tl A KL A AL SR,

BREDY 114 T 4525 5 H (201 2RYI03).

fEZ I HKTE1982—), L, PRI, 1 48, NSRRI RETH R IIWITL: R M1962—), T3, %, ML, A5, A

FEARAZAR I



1088

K

& * % 28 %

FY LA e WA S0 J3E KRS 125 Meendees S5UOM HY T A il
FLF QAT I R AN N A2 U TR 1 1R AR KL 1 AL

T DR AR T P SR S A SR AR AR
M2 FEME, JEH T —FE TR R 5B G ZFEER
W& (1K) %2 H A3 bL 1 #5532 (LH-MOPSO). H i, 48 k£
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(AR b, 5 I R SR 2 2 ST R0 1 B & s A7 &
TXHE O N — AN 220 R 2 X Jk 25 48 3R — AN i 1 o7 L B
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PASTF 5 Skoms ML S5, BT i, 3 AN IR
25 HZEMHERBERERIESH
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THEA PSO Bk, BBORL 1 I EE ) N, SRR
H ok maxgen, B AR TR GOEARTT EE A B
WAT, =T, = -+ =T, =T, W LA HEEAK
PSO VL BEAT PEAR I 5 #2110 S BB AT I 1) V-
maxgen x T. XfT-HLPSO &%, B HI& MY SR IE (1)1
47, HLPSO Sk B AT LA J5 T i S (1) S (K3 4T I 1)

maxgen N

BB wi

i=1 j=1

H FR o AT A R, PR AR R 2 P ) 2 ) T A
IRAEAE— U IEAR AR 38 FH B S s R AR 1 —
DR T 5 ZE IS AT I R) L, 55 A% PSO 7E [ — /M 4k
T, AR A, HLPSO Sk DU /D (1 532
52 BE AR BT RS BE IR R IR R A 1, R &
AR SO P AR )
3 LRS54

Sh T Uk B TR YR A R, ARSI BRI N T A
Benchmark B850, o f1 Al fo A PRIERREL, fa ~ f2 8
UL, 7 AR R B R A SR 1 TR,

¥ HLPSO%.%: 5 3CHR [7] H 1) CLPSO- 3CHik [10]
¥ FIPS  SCRIK [9] Y () TSPSO 5 vk HEAT 52 56 L 4%,
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F1 MAEBHWBR, ZME RRTEVRERE
func function name X f(X) search range initialization range

f1 Sphere [0,0,---,0] 0 [—100, 100] [~100, 50]

f2 Rosenbrock [1,1,---,1] 0 [—2.048, 2.048] [—2.048, 2.048]

fs Ackley [0,0,--- ,0] 0 [—32.768, 32.768] [—32.768, 16]

fa Griewank [0,0,---,0] 0 [—600, 600] [—600, 200]

fs Rastrigrin [0,0,---,0] 0 [-5.12,5.12] [-5.12, 2]

fe Noncontiguous Restringing ~ [0,0, - - -, 0] 0 [-5.12,5.12] [-5.12, 2]

fr Weierstrass [0,0, 0] 0 [-0.5,0.5] [-0.5,0.2]

RIKELH 5000, 15225 RSP I 7 ZAE RS
AT B b, MR EE R AR 3. B 1~ I 7 & LA b JLFR
A4 74> Benchmark M3 28 5 1E BE L4

x2 BIEASHRE

A7 SHE
FIPS w =0.7298,¢c1 = co =2
CLPSO w = [0.4,0.9],¢ = 2.0
TSPSO w=0.8,c1 =co =2
HLPSO w = 0.9 — Tcurrent X 0.7/maxgen

b1 3 B0t LT LU HY, 78 K30 23 b vl of
Hrh, To Ve S A 1 R A A SRR (R SO B R RR e
FEIX 4 Fh B2 HLPSO 51075 Bl pf 3R 22 U6 b 50
AREUAS T e Ar A g R B 1~ B T RR B8
Bl LUE Y, AE B ) {5 L, HLPSO A1 TSPSO 74
J5 T AR B AT R R B, X R A A S IN T B3
Selig, fH HLPSO 7R SIGE AT TSPSO. X 2 K4
HLPSO £ j 5 87 (134X 15 38 3 18 28 1] L[] I 3R A5 K
FERN) AR JEL. CLPSO X 52 4% 1) 2 U v 5 4 45 24,

H T 2 FE PR R AL T, 5 30 CLPSO 7
WA, T - ) S O AR (A I, R
AR A5 HE A e 1) 2K % Ronsenbrock _F, HLPSO A] L4
23— BUN 1] (R 2E A J5 R 2 47 T HE 8 A I 4
()4 Jy B A, 11 3 42 PSO Ak 55036 A 8 4 Sy S A
Bz i 7 A R R X I UE T R R AR
SEOBTHLEE HLPSO JIt A& 45 14 H fig % 0 A2 3L v 13
AT HE AOCA I e e ok K, JE R 2 AN R R
/IN KR 22 VA R VB, AR RS SR I AR ) N R
PRAE. FL 7 ELRBE N Jmy 5 dse A, D4R X AN Jm) 0 f5z D0 196
th, DAL AP AR R 2R HLPSO Skl it B id
IV A S S i R 22 RE I, (AR T B S Bk
JRIEBHAA, 765072 I 20 A ik — 8 SR AR
e, AT 3R AT G H A 500 S AR A ROR . 25 LW,
HLPSO 532 B AT R U 18k H ) 38 dpe L A o fie S 2
AR BE ), JoIR AR FIGIL 2 20 U pR 2 E R IS
e AR S, Rl nr DLAS S HLPSO HAT 1R U 19 1738 B
PER &5,

%3 HLPSO #A EAth PSO 3K 30 4 Benchmark &R £35S 18 45 R LLER

func  MAPSO mean(Std Dev)  MAPSO mean(Std Dev)  MAPSO mean(Std Dev)  MAPSO mean(Std Dev)
fi 6.03 e-307 (0.00 e+000) 5.15e-019(2.77e-010) 2.78e-012(5.87e-013) 3.22e-012(1.79e-012)
f2 2.46e-002 (1.35¢-001) 1.46 e+001 (3.62 e+000) 2.46e+001 (2.19e-001) 2.46 e+001 (3.22e-001)
f3 7.85e-016 (0.00 e+000) 3.55e-010(1.00e-010) 4.81e-007 (9.17 e-008) 4.66¢e-004 (1.43e-007)
fa 0.00 e+000 (0.00 e+000) 7.16e-012(1.59e-011) 1.16e-006 (1.87 e-006) 1.87e-005 (6.39 e-005)
fs 0.00 e+000 (1.00 e+000) 3.26e-009 (2.84 -009) 7.43e+001 (1.24e+001)  7.48e+000 (1.37 e+000)
f6 0.00 e+000 (1.00 e+000) 5.98e-009 (6.78 e-009) 6.08 e+001 (8.35e+000)  6.89e+001 (1.26e+001)
fr 0.00 e+000 (1.00 e+000) 4.36e-012(2.02e-012) 1.14e-001 (1.48 e-001) 2.18e-001(2.95e-001)

FEIX G LSBT 7= A 7 RS S IR s, o A
Xf F SRR PR e R VT 22 BRI, T LUK L OU) -4 56
D5 BT AR S B s AT G W R Ak, DI %
WHLVPAY HLPSO 532 5 6) L 53 2 1) (1) 1k e 22 e A
. R TR 56 5 7226 HLPSO 5 JLFHAE 53 PSO 5v%:
1) 72 7 J 3 A3 &85 TR 3R 4 o, i 3 MK o
= 0.05, Py AR AN E 52 AT 30 7, P bL A I dy
=29, AR 13 t0.05(29) = 2.045. Hit = d/Sz K t1H,
FLr d Ay OO R 560 B 22 BT, S o ZE R )
P22, t T EE RANR A FTR. 24 |t < to.05(29) I,
WA A HLPSO $.3% 5 AH VAR S PSO 532 6 & 3 7% 5,
WA 0; AN 25 B3, 0o 1. e AT E 2 7

ANFRAEDNI A bR B P AL &5 SR AT B 2 T R RN HL
i % 4 7] WL, 5 CLPSO. TSPSO. FIPSO #H tt,, HLPSO
BN R 22 B bR B A A T e 22 S

%4 HLPSO 5/L#1PSO Bt E SR Z 4T

func TSPSO CLPSO FIPSO

f —1.559 10.903 —1.484
fa —3.231 0.737 —12.135
fa —6.704 —9.445 —16.48
fa —14.046 0.728 —1.517
fs —23.530 5.956 —8.826
fe —7.903 0.620 —7.912
fr —1.406 —1.935 —1.071
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