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New crossover operator in float-point genetic algorithms
WANG Jian-ming, XU Zhen-lin
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Abstract: To improve the convergent speed of float-point genetic algorithms, a new genetic operator named intergenera-

tional differential crossover operator was proposed. The operator was applied to simulating parameter estimation of nonlinear sys-
tem, and the resulted showed its validity and its superiority over a general crossover operator.
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R 18] 2 4> 4% 32 B F (intergenerational differential

crossover operator, IDCO) , il it i+ B UESE T X

BFRANMERLAAN FEBERZEFHRA.

2 REE 5 F3FH T (Intergenerational differ-
ential crossover operator)
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BELESE— TR A M, X (2) s,
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(2)
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3 {FE#F 5 (Simulation research)

ANE#THREHRN, 2 EREBS T
PR AR PR . A FIEFR, IERERIELITE
RS ZHNAPFEER . Bh TIELHEE
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TR 0 51 A & A il 22 32 B F #11 IDCO ) FGA 38

HELKEBBSAT RO ST ELHHEEER
A LL 3, Sk R B IDCO M A Rt Ffh o5 .
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f(x) = a - bc . (4)
AT RiE IDCO WMEM, 4 a = 0.5,6 = 0.5,
c =05 BMS5NMAERBHRMES, HTELHES
BAh R BRI 1.

A1 ATEEELSHAE 76 R
Table 1 Sampled data for nonlinear

parameter estimation

x 1.0 2.0 3.0 4.0 5.0

f(z) 0.2500 0.3750 0.4375 0.4688 0.4844

EHRATHE B, Bifl FGA M T 5 EH 25
FIF :FPEEMAE N = S0; EHME p, = 0.1; 5K
2Hp =0.9;ZEREEK p, = 0.15.

DOCEFHSHUMMTFT:a =1, =02, =
0.8. EXHELRIEMIRE, X (5) Fiw.

2
SE = »,(a; - 0.5)%, i = 0,1,2. (5)
V]

A(5)HF ap = a,a; = b,ay = c. FAKH | g
~0.51<0.1,i = 0,1,2 LB}, iTHERUN. B
DGR ARAT Ry A R A B B B K AL A%
E=ANARE AR A F R # FGA #HT R, 5
BTSSR EE—HHHES RS, BILEST
ORI H, RERSEGF THRFMBEENGER
(FIF SE PP BUIF S B Z G R) RA BRI
PEFTILER Nk 2 ~ 4.
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Table 2 The first simulation result

EA KRS R %38 FGA # IDCO ¥ FGA
pg  ©PEI T gr B Fes  &RE 0 BRE A
c € [0,1) 7R sR K W &R %R ® M
ab 0. 5001 0.4813 0.4976 0.5034
0 ¢ 0.4935 0.5875 0 0.5138 0.4654 0
SE 0.4913 0.4121 0.4904  0.5313
0.000161  0.015725 0.000200 0.002185
ab 0. 5005 0.4795 0. 5004 0.4912
5 ¢ 0.5036 0.5198 0 0.4936 0.5236 0
SE 0.4920  0.4237 0. 5058 0.4648
0.000077  0.006623 0.000075 0.001874
ab 0.4977 0.4848 0.5003 0.4972
100 ¢ 0.5116 0.5515 0 0.5013 0.5108 0
SE 0.4859 0.4413 0.5023 0.4900
0.000339  0.006330 0.000008  0.000266
23 oA SR
Table 3 The second simulation result
- YR MRS R 3§ FGA # IDCO 1 FGA
ol a,b € [0,5] BT B A B B A
c € [0,1] R gR x K #E 7R ® K
ab 0.5006  0.5065 0.4981 0.5027
500 ¢ 0.5136 0.5725 4 0.4997 0. 4664 0
SE 0.4851 0. 4647 0.4966  0.5280
0.000407  0.005650 0.000015 0.001918
ab 0.5073 0.4784 0.5018 0.4985
1000 ¢ 0.4813 0.5992 3 0.5014  0.5250 0
SE 0.5164 0.4057 0.5000  0.4829
0.000673  0.019200 0.000005  0.000918
ab 0.4966 0.5194 0.4974  0.5039
¢ 0.5078 0.4828 0.5017 0.4771
2000 SE 0.489 0.5672 0 0.4963 0.5244 0
0.000180 0.005163 0.000023 0.001132
24 BDmiFbAZR
Table 4 The third simulation result
- WR MRS 6] 5% FGA # IDCO 1 FGA
e a,b € [0,20] BT BE VN & BT B Ak
c € [0,1] R -] ® K -3 e K ¥
ab 0.4992 0.5043 0.5068 0.5333
c 0.5237 0.5689 0.5156 0.4963
1000 SE 0. 4665 0.4478 6 0.5127 0. 5831 2
0.001688  0.007490 0.000454  0.008030
ab 0.5060  0.5368 0. 4956 0.4951
c 0.4775 0. 5990 0.5027 0.5635
2000 SE 0.5365  0.5364 7 0.4991  0.4447 1
0.001876  0.013048 0.000027  0.007111
ab 0.5095 0.4989 0.5086 0.4943
c 0.4966 0.6000 0.5163 0.5698
3000 SE 0.5261 0.4385 > 0.5023 0.4537 0

0.000781 0.014356 0.000349  0.007056
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4 451t (Conclusion)

T 25 FGA 1 BRI StA B, A X E &
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