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OPTIMUM DISPLACEMENT CONTROL OF ADAPTIVE ANTENNAS

LONG Lian-chun, "SUI Yunrkang

(College of Mechanical Engineering & Applied Electronics Technology, Beijing University of Technology, Beijing, 100022, China)

Abstract: For assuring the precision and shape of large-scale antennas, conventional design method is to make
the structure stiff enough. When using smart structure to control the deformation of the antenna structure, the
weight of the structure can be reduced obviously and the shape precision of the antenna can be improved greatly.
A multi-objective optimum control model is constructed for smart parabolic antennas with built-in piezoelectric

actuators. In the model, the error of the best-fit paraboloid of antennas and the reference energy consumption are
taken as objectives, and the strength of the structure and the characteristic of the actuator are taken as constraints.
The model is transformed to a single objective, quadratic programming problem using weighting factors. The
simulation of an antenna structure illustrates that a few actuators are needed to reslize the high precision control of

large-scale antenna.
Key words: intelligent structure; antenna; precision control; optimization; electric-mechanical couple
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E, = 70GPa ; A=10*m?,
S|, =50MPa, S , =-50MPa .
E, =63GPa,
F,=3kN, F_=-3kN; 400
0.5 mm ) 380 ,
13" 10 8F/m, 23.3C/m?.
do =6m, f=4m.
o 3 H (1)
:(2) 24 ,(3) 12 .
1

2 192
Fig.2 192-dement-antenna elevation and its node numbers

1
Tablel The control results of the antennawhen mounting
actuatorsto dl bars

D/mm? S(%10% .V IN
/o
90 2.899 3.553e-7 0 7.478 |722.0| 705.4
80 2.589 2.928e-7 0 6.553 |680.8| 689.5
70 2.301 2.434e-7 0 5.695 |639.5| 662.3
60 2.037 2.020e-7 0 4.966 |598.2| 628.8
50 1.796 1.691e-7 0 4.338 |570.1| 593.2
40 1.579 1.424e-7 0 3.795 [550.6| 571.8
30 1.384 1.211e-7 0 3.330 [531.2| 551.4
20 1.213 1.031e-7 0 2.940 |511.8| 530.4
10 1.065 0.895e-7 0 2.620 |492.3| 509.5
0 0.940 0.789%e-7 0 2.368 |480.5| 496.5

2 24
Table2 The control results of the antenna when mounting
actuatorsto 24 bars
D /mm? S(%10% .V IN
/
90 3.745 0.940 0 3.340 |712.6] 701.0
80 3.344 0.744 0 3.434 |671.8| 662.6
70 2.972 0.575 0 3.466 |631.0| 613.9
60 2.630 0.434 0 3.466 |590.2| 573.2
50 2.317 0.321 0 3.330 |563.3| 552.7
40 2.033 0.230 0 3.241 |544.0| 539.6
30 1.779 0.159 0 3.327 |524.8| 5235
20 1.555 0.112 0 3.245 |505.6| 507.8
10 1.360 0.082 0 3.091 |486.4| 499.5
0 1.194 0.061 0 3.028 |474.4| 494.6
; ;
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3 192
Fig.3 192-dement-antennaside elevation
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Fig4 Réeation of the optimum D with the position of antenna

when 12 actuators are mounted
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