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Abstract: Traditional genetic algorithm has some disadvantages, such as slow convergence, unstable, and easy to
fall into local extreme. In order to overcome these disadvantages, an improved genetic algorithm is proposed in the
present study. First, instead of the random initialization method, a uniform partition multi-population initialization
method is used to get the initial populations. This new method can make the initial solutions disperse in the solution
space as much as possible, thus avoiding the problem of local extremes. Second, the ideas of multi-population
parallel mechanism and learning mechanism are introduced in the present algorithm. Based on the analysis of
advantages and disadvantages of the two mechanisms in literature, new improvements are made to these two
mechanisms. Specifically, for multi-population parallel mechanism, each population will be replicated and assigned
with different exploration strategy, and information will be exchanged between different populations after several
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generations; for learning mechanism, gene patterns from which other individuals can learn will be extracted from the
excellent individuals of the population, and a new local search method is also used during the learning process. At
last, the above mentioned two mechanisms and the new initialization method are combined. Simulation results show
that the new algorithm increases the convergence speed and accuracy of the genetic algorithm.

Key words: Genetic Algorithm; Optimal weight; multi-population parallel mechanism; learning mechanism
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i = A5 BRI R 5, 2 520 S R SOH FE
1 7 ZE R R AR 5 O R e AT 2L [ 5 & .
HARRUL, B IR AT SRR b 1) BN 4 53l A
NEZE P FEATHE N 2% 2] G R A B LU p o 1EAT
FE) 20, dnth, RAEM R 21 7 R, $e T+ 5%
T RE -

2.3.3 BRI EIRBIF

= ST b AR 55 A 1 i B e 25 R 4
P DRI 3, 428 PR P A 4 o0) 2k (R AR =t AT
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Fig.3 Adaptive curve of excellent rate values
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Fig.4 The illustration of new chromosomes by split
mountain climbing method
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Table 2 Test Function

x2 AR
TS L e Suey fiF A=A it
, Xt [-10,10] -1.031628
fa (4-21X" + —)Xi" + XiXiv1+ (=4 +4X )X
3 [-5.12,5.12] 3600
fa [ - —1"+ (X" + Xi%)°
0.05+ (Xi" + X))
) ) ) [-2.048,2.048]  3905.9262
fa [L00(Xi" = Xi+1)  +(1- X))°]
in? XX —05 [-100,100] 0
fa sin 1/ L X
[1.0+0.001(X + X )]
Xi+5)° + (Xi-1+5)° Xi—5)% 4 (Xis1—5)° [-10,10] 1
fs 0.9exp[- ) (X1t 8) 99996 expl ¢ ) £ (Xii78)
10 20
, , [-1,1] 4.699
fe (1) x(Xi"+2X  —-0.3cos(3zXi)—-0.4cos(4z Xi+1)) +4
° 0
fq 3 (X -10cos2z Xi+10) [-10,10]°
i=1
f 20 (02 lez\ S 2><1 20 (-32,32]" 0
8 - expL—. D% .J—expLDécos:r .J+ +e
D-1 0
fo S (X +2X -0.3c0s37rXi-0.4c0547 Xi+1+0.7) [-50,50]°
i=1
p 0
f 10 RS [-100,100]°
i=1
; 1 ZDXZ IB[ Xi . [-10,107° 0
11 s — - COS —F=+
40004 " LT i
° 16 16 , 1 16 [-10,10]° 0
fi2 > [sin(— Xi-1) +sin(— Xi-1)" + —sin(4(— Xi-1)) + 0.268]
vl 15 15 50 15
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* 3 5K 4 RoR 4 MELESPAT 30 RE 0L
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BREL £ R f o SRAR USSR B S 36 i Ik B — 3R
i SE RS e PR . i PGABL KA# £, 45
AT, B ARUISCSIOR BURAR (B R A S )~ 3 AR Bl
B, Ui B 2= STHLRI I Tz SR B i SR
M PGABL Rff . A K AE 9 SIS FE A8, X
SN o 14 R S B o 350 e LA 60 BBl B0 3
Mok 78 R B 5 B N = SR R, PR % SR Bk HE )
M MEE T o 15 MECFRPER LT REM Z A
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FRIIE, 12 o e 05 1 D S TR e Jmy AR AR B AT
A8 77, B e AR R B RIS SS R AT LA HGA

BRI SR B L SMGA I (H s R IEAR IR R IR
UF 31X KA HGA FiTfil I 1 = i 4 R SR s 3 7 17 1%
VR R i R A ) BT S N R, 1
OWLMGA Kfif 1 - U S IR B e, H S SR~ T- 351%
ARURBUAR, Ve Z v B T 4 ik = 8 A i
IR IRTFRAE ST TERMR £ - o e RN H
BT WA R FEAR ST 30 RSB H PGABL K fif
fr- fo ARKRAEISL T SMGA 1 HGA /i 8t
DB, UL AT HLEI 3 T+ 7 RVE I A R S ER
71,0WLMGA Rf# t 7 - o HABE WSR3
OWLMGA A 5 i 1) 4= Jm -t RE 1 RIS S RE

6 iz T HUR sz SMGA. HGA. PGABL
5 OWLMGA X 12 ANt bR £ R gt ) A S (B Y
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FERLT R BRI, PR SRR A B IR AG R -

Table 3 Comparison results of optimizing function .- fe

R3 - RPIAELRLER
REUTs  WEORE WA AL BARMSEL T &/ & e ES
SMGA -1.03162085214 143 279 16 0.533
¢ - HGA -1.03162380642 117 160 21 0.700
1 10 PGABL -1.03162548353 102 199 14 0.467
OWLMGA  -1.03162775332 23 42 30 1.000
SMGA 3599.999941008 212 358 14 0.467
‘) Lo~ HGA 3599.999973133 144 241 1 0.367
PGABL 3597.734207391 0 0
OWLMGA  3599.999997227 16 33 30 1.000
SMGA 3905.926203211 102 216 21 0.700
‘) Lo~ HGA 3905.926226841 95 182 24 0.800
PGABL 3905.926065775 79 130 16 0.533
OWLMGA  3905.926229358 19 51 29 0.967
SMGA 0.009716038836 101 323 5 0.167
‘. Lot HGA 0.009798191164 238 344 7 0.233
PGABL 0.010132960113 209 271 2 0.067
OWLMGA  1.820811851e-08 125 169 26 0.867
SMGA 0.9996872578996 128 217 13 0.433
‘s Lo~ HGA 0.9999599992052 102 188 21 0.700
PGABL 0.9997166615499 65 82 3 0.100
OWLMGA  0.9999600018436 14 46 30 1.000
SMGA 4.69999971637323 156 240 7 0.233
. L0 HGA 4.69999995689577 133 209 18 0.600
PGABL  4.69657512260325 0 0
OWLMGA  4.69999996584033 55 112 30 1.000

P 6 19 (d) #1 (g) " LLE H, SMGA. HGA 5
OWLMGA 7 3K fiff =y 24 bR B I R I ELAR T PGABL,
X A& RN 22 P AT L A8 3002 B 0% LR R B0 1)
ZRMLERIFMEES. mMEE 6 D)
A1, SMGA EARRERS UL S 2 4 Jo i fAE, 21z
R Rk Bl 2 BT K TR KPR IR A, X
FAZ A R T a2 A 33 Ak SR 5 B A P AR 1)
B B 72, (H 2 BT R (R AN A A2 1A A
PRZSL R A B S AR, 12 VA KT
SIEIL R SR RERE LS. 11T OWLMGA FIt X v )33t
PR ZR N “BEWS 7, 3% S T S NN R RS
B RTRN L S W H w2 J T Rk Ak SR m, (45 b I
AN MR MAIE RS, T A8 I SR ) R B e b 4T
H BRI R 7= A AR, RAE SR ORAIE T A A
2[R B 80 SR S 11T S5 BSCHE AR P 0 75 A 7 11 326 R
N, AR F5 A 2 18] B 20 7= AR TR 5 A ) AT e bR
Ko HE 6 H(e)F(h)r] LLE H, PGABL HiEXT B
2B 7E AL AT I L “ B ” 18tk s, R

SRR AL T A BRI S RE D, R AL S
W, Z 2R I T K R KPR IR A, BRI
FEER MR AL RRNE. XAHBT PGABL
Sk T S WL ] SRR T 1), AL RE S
i SEVRAE AL BT R BB 4 R B AR AE, (H 211k
— B R, SR R S R AR S R T AN E A
IR 2 T 51 SIEH, Afifff PGABL %
V&N SGA %, SEuZFIE e & G
N J5 BB B AR A, A DA S B 4 R B (B . 1T A
OWLMGA Fiykifst b i 28 nl UF H, SLyk e 4k
A sk A2 H R A OR FR PR USSR B, 7R 1
HEARAR TR Yk e 0 i Sk 2 4 sy S AR A, 440 AT 3,
e 2k 2T A Pl B 4 R S L, R %
VLR 8 A b 5 5T B s AU AEL, T AE BV S B, %
SV I 2 U A AR B o, R EZEE
2 STHLHI LR b Ja AN 2 W R 2 ST L 2K 3L )
MG, Aaets R IE RAFIITER
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Table 4 Comparison results of optimizing function f7- fi.

R4 - 0 BEINRTLRER

BTSSR ARk wARfE RARSAREL PSR s s
SMGA 4.437115612643 0 0
. " HGA 4.251633502049 0 0
PGABL 33.28451511817 0 0

(D=10) OWLMGA  0.354739683731 96 244 26 0.867

SMGA 0.773745070097 341 389 4 0.133

‘) " HGA 0.547676519203 332 360 9 0.300
PGABL 4.022332939182 0 0

(D=25) OWLMGA  0.197288970775 61 166 29 0.967

SMGA 8.498246597359 233 341 7 0.167

‘) Lot HGA 9.687062380351 216 272 5 0.233
PGABL 11.62273912833 0 0

(D=25) OWLMGA  0.526498870766 162 239 24 0.800

SMGA 42.645741768362 144 238 8 0.267

. Lo’ HGA 17.759141989304 124 191 12 0.400
PGABL 578.34998328268 0 0

(D=20) OWLMGA  0.7275971491971 53 86 29 0.967

SMGA  1.94879774539-05 88 122 23 0.766

. Lo HGA 1.93843655394¢-05 68 94 25 0.833

PGABL  0.002392843877893 46 46 1 0.033

(D=35) OWLMGA  8.65483329448e-06 13 23 30 1.000

SMGA  0.000920688612433 85 126 9 0.300

. Lo HGA 0.000319855802666 59 76 14 0.467

PGABL  0.002142393917722 73 90 4 0.133

(D=50) OWLMGA  3.66336783361e-05 31 55 30 1.000

3.4 TWHEIEST

WHBEE Im PN N PR K
N LK BE ML U6 16 77 7% (Random  Initialization
Method) ™= Az 2 /N Rl Tl AR A0 2 AN AR 1) 45 L AT A
I 1 800 MMERAHSE ] p = q = 0.5, HEFEREI 2
(R o SR FH BEALILE L TV B TR B A4S 5
FhEEIREA OC. Hid MmN, L BUE R, L5
TR A2 22 o (MN L) BBk o 17 A SR HE )4
UEATT I, BARAE R IBARE AT LA BH R 25 9 A i
BEECNMAR, S B A E & E N o (iMNL) ,
Horb i NFEARLLBII R A (HE R RN AR,
RIA) a4k ik 2 AN 2 FH 308 3 b 3 R /s B T A
AR KL B AN AR, DR AR SCHT AR A0 T 7% ) S B e
B E A E No(MNL [iMNL) i f FiR S5 5
Xf MATLAB #A Skt v 5 &5/, BTG AT M R
22 RAE— IR ANAFAE 2 URIEAR, IR AN 2 55 1 I8 ) 52
W) 3 BTk

AR S HL G e 7 SRR (A

5 OWLMGA FiIxif L5 (SMGA HGA) K H T
) Foh AR OWLMGA #2847 B 1) 3 3 b 7
BN R ThRe, H HoR A T elodk iyt 4k ok
WS 5 R R 1R A SR W (H R IR AT A 2 {E I
FTHLE R AT IR 2 S FR o T A SCEE B 573 1 795 Fol
XTHG RV (HGA PGABL) 43 il K H 1 TT€ Ll vk Al 4
(2 SR o BT REAE S R AR TR s A
@ LA EAT J) 548 2 0 B A% L I v 5 B 4 o
fit B2 7 ILE B N 2R3, A8 4502 B [ 15 [A) 5
FPER R JaAE BT B L B T S H 0
(IS BRAS 15 2% S WL TR 595 5 1 g A AR
SR G T BVEIR R B, Mtk
T, OWLMGA i) 2% S WLl A2 7R S AT HL ) 0 B
IR 2 505, 5 8L A b T R — AR 8 i
PBUN—FPR IR, 1115 OWLMGA EAIEFH 1)
WL SMGA HH A, & A i 2 M hn Sk ) i 1a) &2
He P o BRAR, 2 STHLH P ) SR 4 21 SR ER SR KV UK
AR AR e AL AT TR R BT BEMN
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