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Improved genetic algorithm based on growth operator and simulation

YAN Jing-yu, SUN De-min, LING Qing
(Automation Department, University of Science and Technology of China, Hefei Anhui 230027, China)

Abstract: By emulating the process of growth in nature and using growth operator, a growth genetic algorithm (GGA)
is proposed to overcome the drawbacks of simple GA (SGA) such as slow optimization speed and weak local search ability.
A practical realization of growth operator is proposed by making use of the strong local search ability of the hill climbing
method. It has been demonstrated that adding the growth operator doesn’t change the convergence property of SGA. The
simulation result compared with SGA and deterministic crowding GA (DCGA) for function optimization verifies that the

growth genetic algorithm facilitates the balance between optimization speed and convergence precision.
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Step(i) =

+ Step(c0).

B(0) = Py(0)

Pg(l) = fog(lO—i—lﬁ) Pg(OO),
o _ Bn(0) = Bu(o0)
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Gen=decoding(Gen),

Father=decoding(Father).

i) BE T kxS AR T B L

If Fitness(Gen)<Fitness(Father)

Gen=Gen-Step(z)[Gen-Father];

Else Gen=Gen+Step(?)[Gen-Father];

iil) Bt Ab

If Gen>MAX Then Gen=MAX,

If Gen<MIN Then Gen=MIN.

iv) MAFETA 2R 1)KL PR R e -

Gen=coding(Gen).

R EET I L ) R 3 L

1° RS 7S bR AL AR I —
DR R, WCSIOH SR k.

2° FEHFAHIHER BN B 20 K Re g e i b T %
AN U PR AN P B AT 1) 0 TR A 1 A 3, n bR e S0
JE.

3° PRSI R (5 KR T 1Lk 52
K, VAR 4N, B S AW ) PR BT 72 5, FAE S
PR TR R B2

40 ARFIE R AL T ) A ) AR S, AT
B SEVL I AN A 1 5 0 R S, AN AR 2 B A
DAL



%5

Ve BT 48 T R ST 1 (K Sl AR ST K 0 B 817

4 R AL RS 73 BT (Analyse of con-
vergence property of GGA)
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Table 1 Optimization results

Bk ke 3eftnT 39U et
bk B SRR BtEM St
SGA 36 24543 24602 24.602
DCGA 39 24765 24765 24.765
GGA 46 24759 24767 24.898
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