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The improvement and application of real-coded

multiple-population genetic algorithm
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Abstract This paper first examines the theory of Real-Coded Genetic Algorithm(RCGA) and put

forward that locus independent selection strategy should be adopted when performing RCGA

crossover operation. According to this strategy a new crossover operator is designed and tested.

Secondly, the paper pays great emphasis on the scalability of the GA algorithm when selecting

GA strategies, thus the Multiple Population Genetic Algorithm ( MPGA) is selected as the

framework of the algorithm and two population-level strategies are designed and tested.

Combining the new crossover operator and these two strategies together, the paper at last comes

to the improved MPGA and it is then applied to the multi-layer gravity inversion of both

experimental models and field data of Xinjiang area,China.
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Fig.1 The locus independent crossover operator

(a) The traditional one point and two point crossover strategy;
(b) The locus independent one point and two point crossover
strategy; (c) A concrete implementation of locus independent

crossover strategy.

(9 R o DA 2 57 e A8 S B2 AT 45 1 1 i 28 R
T Bl Lo g5 iy 7 B AL B 0 — Fh S By 2 K
S R AE LA RE Sy L R BERL — Bk P 81 H R
PR T HERR o 77 O YRR 1—a. SR )5 XTH
Sy 1 HE PR AT A8 SCERAE. A Dy ax LR g H2
HE A e 5 1 7 2L B 10 6 28 SR Y ek
AR PR A e B DL A B L B LR s
XTI UL SALAT A W5 7 SR 45 5 b AR SR
FH A 58 SUBRF 3l e 35 L PR o 20l ST 1) 3R 38 AR T
CF#R needle B F).

HE P2 37 ) 58 e #0705 A 58 07 IR A
AN R A T 5 PRk 37 07 SO 25 58 e v B PR A o7
SR IR 4 X RO A A BRWE Y A SCER At
IO

HETE BCGA 1% 85 =X H 16 HE 22 h 2% £ 3X A~ (1]
. Holland™ 7 H 57109 (9 BF 5% v gl ¥ 48 L 58 B
-1 2R R B Y s — T TR A A IR
WA A0 =TT 8y e B R =X R A OR A RE T 5 55
—J7 138 X5 -3 BAG WA 808k RS R A o i
A BT AR B A RS R BE ) B O B EUE AL BE ). R
LR AE SRR 1 5 TR A7 8 R RT BB AH HL DG I L T
J5 B W TE SR . TR RCR R E L RME 2 7E BCGA
FAE T 0 e AR R DA B R ) — B U T AR
RADZE L T XA DR BE ) Joe vk 1 1% 8 5 i 58 B
T HLAE U OR AT RE ] L i R SR A
Ry mE A RE S

P DS B B 1) WL 5Ok 5 A, RCGA 1 52 A7 AE
A5 BCGA 58 23 Ry A A & o (H BE 4 2 T 0KG 152
(9 $5 5 7E — R E LS T (30~1000) 7 A= 5 2L 1)
1o AEAR L — S RN A =R . Goldberg 11 40 2
RS RCGA S By A T 4 A R0sE 2 8 = AR



10 0T 22 B < S K5 ) 2 T At 4 B 0 1% St B 2647

TARZ  AME NI RCGA R 4% 48 38 SV i 4
R AR — MR AR — e, B B8 —
LOL 1" =R [l BERFAEFE I 4E L i AR EE D 6
W &t AT LA AR A A 2 A5 DX TR b A RE B R
W —A> 2 Ag R B g — 4> 0" YA & AR i
AR T & dEf S 7 1R b5 A o BB dn 2R A
T RUASE I 45 RE 8 DRAIEAE Ff R 7 22 — L5245 O (D)
B YOI T AT AR B AR AR O o~ 1/n, . W
MR HA A 2 4ERE R O(1/n,) T i
BRI B AR 5 ALK

LE Pk s Nk i 2 A 9 0 R B RCGA
(19 58 SRR 1 1y s e A A A7 BE 0 e AN T AR X
AL AE T A f B A W S B g i
T RYRE IS U] LA O 2 e A U S8 e i
AW 2R T3 DR AL i 8 19 58 B T I T T
R4 /N3 SUBR T WA R = (). T L 5 DR 5 1 32

7 & A RCGA 58 WH 1k £ 7 K.

3.2 EBEREMMIHNEXEFHNR
AN R AL Fy A F, X5 7 s

PERE JE AT I3, Fy R - ) = ZI?,

—5.12<x<5.12,i=1,"n, G 2" = (0,,0),

WU — 2 Ja il /IME A f (") = 0, 8] 2a 2 M n=2
I .

F, F5ARH: f(0) =100+ ) (&f —10c0s(2r ) »
i=1

o —5. 124, <<5.12,i=1,,n, HZ PR
.Y 2" = (0,+,0) B, B 2R HE/ME f(x)
=0, [ 2b J& 3 n=2 Wi R A SO Il 55
Fo f1F, (A28 5 D804 R n=10. 38 B B2 B R
AR PRBCN Fit(f(a) =1/ f(x)) ¥ 546 oK %L
E RIS S L0, 1] - 3 B .

& 2

I3 o %
Ca) MR R HL Fys (b) I3 R E Fo 5 YA A B 43 1] 25 7% W3 o 0058 — 2 0 5 — o /0 .
Fig. 2 The trial functions

(a) Trial function F;; (b)Trial function F,.
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Table 1 Comparison of locus independent crosser

and traditional crossers

W Sk
BB RTFREN
Fy F,
1 B 4970 5000(€0.07176)
2 Y=t 4930 5000(0. 05023)
3 P B X 105 325
4 needle(a=0. 2) 150 350
5 needle(a=0.4) 115 430
6 needle(a=0. 6) 100 1225
7 needle(a=0. 8) 75 805
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Fig. 3 The designed structure of MPGA
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Table 2 Trials of population-level strategies

L& g3
Rank #t H MPGA1 MPGA2

Fy F, Fi F,
0 96 222 90 216
1 87 177 72 141
2 69 186 51 135
3 66 129 72 108
4 69 144 63 132
5 66 144 63 132
6 54 192 60 135
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SR AL )R 25 5 3] 38 1 53k 1) 2 L B L R KR
S TEAE . EL oA By 1k 3 IO RE BRI BRY RE Z R Y H
LRSI RL R AT T — P4k B D f 3 N bR
BN e
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Fig.4 Combined trapezoidal model with density variation
2 3 MTHRLE R 10 W5 Ak O f U 45
AT LUE B MPGAO fYF¥ A X% 22 4 0. 03526,
B RANIR2E 0. 07309, /N XE 2 K 0. 00207.
LSRR A% S0 1% PR R 38t 4% B30 1 7 S8 R X R 22
0. 098477 , Fe FAH X 1% 25 hy 0. 448864, fz /N AH X i
25 0.00229. A& S5 R BAFFIE 4.
5.2 2.5 EiapmAd R EERIKE
RIS AP EECRM 2.5 AN ELZBLIEY
BeAERBERI B (ML AT B H N n =3, BT
ST m; — 1A % ST 08 5 1) TR BE A (B
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Table 3 Inversion of the combined trapezoidal

model with density variation

S TP MPGAO
FRIE(E
£ B MR RESSR MxTiR%
X1 2000 1853. 49 0.073255 2029. 81 0.01491
X2 6200 6398. 18 0.031965 5908. 86 0. 04696
X13 1440 1575. 86 0.094347 1485. 86 0.03185
X1 6200 6309. 99 0.01774 6247. 42 0. 00765
H;; 900 968. 667 0.076297 953. 092 0.05899
His 1900 2056. 05 0.082132 2038. 87 0.07309
Si7 2.74 2.86828 0.046818 2.76529 0.00923
Sis 2.81 2.61877 0.068053 2. 79605 0. 00496
X2 6200 6944, 57 0.120092 6483. 55 0.04573
X5 11000 15937.5 0.448864 10392.5 0.05523
X2 6200 4787. 54 0.227816 5922.79 0.04471
X2 11000 10862. 4 0.012509 10566. 3 0.03943
H,; 1200 1355.53 0.129608 1246. 31 0.03859
Hjy 2500 2316.61 0.073356 24009. 28 0.03629
Sz 2.79 2.95483 0.059079 2.89358 0.03713
Sas 2.86 2. 78477 0.026304 2.72373 0.04765
X3 11000 11428. 4 0.038945 11241 0.02191
X3, 13000 11890. 2 0. 085369 13490. 6 0.03774
X33 11000 12513.9 0.137627 11051.9 0.00472
X3, 14000 13876. 1 0. 00885 14029 0.00207
Hj;s 900 762.139 0.153179 948. 993 0. 05444
H3s 1900 2269. 83 0.194647 1988. 7 0.04668
Ss7 2.74 2.3172 0.154307 2.68091 0.02157
Sag 2.86 2. 86655 0.00229 2.67495 0.0647
S-S5 AR KR 2 0.098477 0.03526

VE LUK B R X MR H 00 mo 5 S 4 g/cm?,
— 2R E YN 0.2 g/em®. S A ¥R
MPGAO, FF LI R 300.

X = A T S 0 1E 3 S T MPGAO #E 47 2
T ST 25 R 0 P AR 25 5 0. 027 4 g5 KAR X 5%
72 0. 073, /NI RFR 22 0. 0014, & 5 WSk N B
TR . M L B A5 A B A ) s LA S v A T
SIS AEAY) 5.

'
-

x’km

S ® ® A O
|
"

P 5 BT R A S

Fig. 5 Inversion of the interfaces model
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Fig. 6 Inversion of the field datas

(a)Layers of seismic data; (b)Data fitting ; (¢) Model fitting.
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