29 1 ( ) Vol.29 No. 1
2012 3 Journal of Hebei University of Engineering ( Natural Science Edition) Mar. 2012

11673 —9469(2012) 01 - 0005 - 03

1 1 1 2

(1. 056038; 2. 256600)

Logistic

MATLAB o

1 TU323 CA

Improved artificial fish swarm algorithm and its application to

the structural optimum design of the truss

LI Yan — cang' CHENG Fang —meng' YANG Bei —bei' ZHANG Xue — zhi’
(1. College of Civil Engineering Hebei University of Engineering Hebei Handan 056038 China;
2. Binzhou Yuntong Real Estate Development Com. Lid. Shandong Binzhou 256600 China)

Abstract: In view of the slow convergence and low accuracy of the artificial fish — swarm algorithm for
the optimal design of truss structures the Logistic equation was used to initialize the fish group to im—
prove the efficiency and quality of solution on the initial stage of the algorithm and the inertia weight
adjustment strategy of particle swarm optimization was used to adjust the artificial fish” s vision and to
step to raise the speed and accuracy of optimization in the process of operation. Then the improved ar—
tificial fish — swarm algorithm was applied to the truss structural optimization and the optimal design
model was established with the section size of the truss as the design variable the minimum structural
weight of structure as the objective function. The Matlab was used for the optimization analysis of the
model and the result was compared with those of other algorithms. It is showed that the algorithm is
improved in the convergence rate and searching precision and the effect is obvious especially on the
initial stage.
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Tab. 2 The classification of the 25 — bar

spatial truss structure

25 )

1 -275.8 275.8

p =2 678 kg/m’ E =68 950 MPa 1.2
d,..=8. 889 mm L =635 mm,

1 As 12 13
2345 Aq 14 15 16 17
6789 A, 18 19 20 21
10 11 Ag 22 23 24 25
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Fig. 2 Iterative curve diagram of truss optimization

Fig.1 The 2b-bar spatial truss structure 25 3
216.118 kg
125 °
Tab. 1 Load cases of the 25 — bar : Trynumber =5 Step,;, =
spatial truss structure kN 0.8 Step,,, =0.3 MaxStep =400 6 =0.618 N =50
F F F N, =10 MATLAB
1 4.448 44.482 -22.241 ( 2-
2 0 44.482 -22.241
3 22.241 0 0 38 55
6 22.241 0 0 .
325
Tab. 3 Comparison of optimal designs for the 25 — bar spatial truss structure
/mm*
kg
A, A, A, A, As Aq A, Ag
CGA’ 65.7 242.6 2287.5 65.12 1245.8  505.1 92.1 2523.4  246.436
SA " 64.516 774.192 2064.443 64.516 709.767 580.446  258.064 2193.545 229.798
HPSO *  64.516  228.5 2237.6  64.516 1227.9  506.9 83.9 2575.7 226.339
64.516  234.5 2229.4  64.318 1220.6  500.2 91.2 2567.9  216.118
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