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Multi — objective optimization of actuator locations

and numbers for intelligent trusses
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(1. College Civil Engineering, Hebei University of Engineering, Hebei Handan 056038, China;2. Mechanical

and Electrical Engineering, Hebei University of Engineering, Hebei Handan 056038, China)
Abstract; With the analysis of the axial force of every bar in intelligent truss, this paper deduced the
piezoelectric truss node displacement, and then transformed the multi — objective optimization to the
single objective optimization by the method of random weight. Based on the wheel selection, the se-
lection operator was improved, and then the improved genetic algorithm was used to solve the multi ~
objective optimization. At last, this paper optimized the actuator and number of the 12 bars intelligent
truss by this method. The results show that the actuator should be fixed on the number 1 bar, so we
can know that the method of random weight and improved genetic algorithm can be used in the optimi-
zation of the intelligent truss, and those methods are effective. By comparison with the method of fixed
weight, this method can avoid subjectivity.
Key words : intelligent truss; piezoelectric; actuators; genetic algorithm; multi — objective optimiza-

tion

HIREEMAERZ PBfTR, RE A FEER
R, ANl r) = BT ALK S
HIEHE . EERBANERREEIESSHT
ARBUN A RAR A8 B RSP E R BEHT AR
HARSITE M R, AR TR AR E S
BRESHSEHSMNERS B ELRE, T2
20 g R A E AR B kAR AR 2

$AE 2011 -08 -31

ELTE F LA A RFER S B ( F2011402009) ; BIL 4 BOF T BH#RFFE 2195 H (2006107 )

L AREE, EhT & BROAE R B M AN
HE BT LAE A R 25 R AT e E Rk, BTt
PR WREYUR B IR i i i 1t v B L 0
FHABHBERY, TUE—ERE L#EARN
B E A f R R 3, T BRE Y SH B DAY
ENATAEERAS BRRRKEE, Z5E° %
KB E Hiis AR EZ HirE R T H. &

BALEW

EERT HUH 1985 =), B, WA KA, it N FR BRES IR 50 L S0P 1 % oy i B 5%






%am

FAtE R % AT RSB S BN FR AL 83

J(a) =w,abs(A) +w, Y.a; (9)
3 BEEE LN B S

B TIL R X R X Y AL N R
K ETRRL K EEEFH—MIEATX €
Eamiy GEN RO I RN ERELR. &
fER B A X SR BN, IR R B R R
T SRR A MRS B MR A FES
T H A SR A B R B ASGR B
] % e R AT

3.1 /D5

Gt RIB I H Y FEEMRMEIE, ¢ R %
L BT RIS TR A ORI AL Il 2R Y
R R 60, SEMTIRMIFF S S N A B A
ARSI R IR B T, 2B I KB TR TR
BH. L2 FFRPR(INE 3) 6], A i e a1k
KEEAFHFRIBE 12, IR B it H bS8 Ak
i3 {4 & 100001011000, W &7 5 REHT 2R 3t/
B AN QLB RN 1.6.8.9 L

3.2 ENME

AT H S T R A BHA P &R
AL+ b BE 2 B o A B T R 2 B AR A 0 AR R AR
B, BMERMPAREER T —AHBTRE
K, 38 D7 BE AR A Ak i 45 B T — R %
XB

AR SRR IE IV FE PRECE LA -

F(a) = (10)

I
1+J(a)
3.3 B EFuL#

BEREPERERXMERIANET,
Hep B8 FlEEREENERPRHZE
EHEMHFRBITEE, HES I EBRBAEERER
B MmE, AR MR EXTRFERET
BEATHOEE , X4 00 U7 &% A Y 68 0K i T A (A B 1 K
BHE, A=A RFRE M KRER, BmEA
W2,

TXBERBEEEPEEMNREREZ
— , i 52 SURT LA BB — A, T MR
G T RXREMAREIE . 38 SRR A B R LABEIK
P BN A R SR B O B A X, 3% 3 # i iR
L RMEZE L —EN LT HRB LG
& EREFH R, BRI

AL A:10010101011101

A24% B:0011011001 1001

F4£ 431001011001 1101

F4% B+0011010101 1001

ARENERPHE—~MME U—EER
R BUE— U — S B P b B R O Ho At
RSN A R MR ME AT AT .

4248 €.110011011101

F48 €+111010011101

4 g

12 RO BT AR, Em e, A B i (A
3)o FFHEMEIEPEAEE Y 70 GPa, RIFNE SN +
20 MPa, S AFHBEE AN 1 om® fESNERH R
SAPERER g 72 GPa, KRR 40 Fr [k M B 41 AT R
PIREHE, SLiF i 10 2 kN AEFIEFH6 x 10 “m/
V, feiFi K 150 V, Sh4if 42 100 N fF FIFE ¥ =
5, 7B T

/a i 7 (D 6 6) 5 (5)

)

@ 2
200 | 200

3) 3 @

L 100 | Bfl:cm

B3 12iF iR G A EE

Fig.3 12 bar truss structure
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Tab. 1 Axial force of every bar N

M F, F, || #1  F, F,

1 -4 - 400 7 5 500

2 -2 -200 8 -1.414 -141.4
3 0 0 9 1.414 141.4
4 1 100 10 -1.414 -141.4
5 1 100 11 1.414 141.4
6 3 300 12 -1.414 -~141.4
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