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Assembly Measurement and Real-Time Feedback Adjustment Technology of
Large Antenna
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Abstract: Aiming at the problems in the assembly process of large antenna, for example, the spatial location
of coaxial hinge is difficult to adjustment accurately, and the measurement accuracy of traditional
measurement methods is affected by the interference of antenna poles. The paper builds the system of
assembly measurement and real-time feedback adjustment for large antenna. The assembly accuracy of
antenna hinges and poles are measured by digital photogrammetry. The measured results are feedback to the
6-DOF automatic actuator to adjust the spatial location of coaxial hinge, thus the automatic assembly of large
antenna can be realized. Experimental results show that the measurement accuracy between the digital
photogrammetry and laser tracker is no more than 0.01 mm; the displacement accuracy of the 6 -DOF
automatic actuator to adjust the spatial location of coaxial hinge is better than 0.02 mm, and angle accuracy is
better than 0.01°. It can meet the assembly and measurement requirements of large antenna. The method can
improve the assembly efficiency and automation level of large antenna. It lays technology foundation for
antenna assembly with larger size and more complex structure.
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Fig.1 Assembly system of large antenna
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Fig.2 6-DOF automatic actuator
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Fig.3 Control system of automatic actuator



90 Woa oM o= M

PPN

FIE I B B GE IR R PERE A I R 12
T i 5 A0 A 3 45
1.2 HFBENERS

BN E R ek E T AIL =6
[F] A 4 il 5 5 52 I 0 R4 ) R 8 S5 2

= BRI ALR SR A il TR
KA BT, e DY KAV E . B
HMu GBS S PATHR ISP, BB
BLHE 32 ok 1 #8045 A5 S MG i Hh s A7 8 6r . 7E4%
HESMERT, =6 LML A sh 3 # X
B AMATAE R AR N G ER AT IR ER R 42

] 20 45 ) 2% L T 2 B AR AOC IR H
I Z 6 A PLIRL SR T30 IR 8 IR R iR AT B R AL
PG Ak o EALHLIEAT RS . g 4R T 24
EHE D TEEMIRRE R FALRSE . AT
LT TR 4 A AL R S X 0 4 2 AT AR E
AT LA E LR S W i R 2] 2D
ae XA AL R GE AT P 0 [ 2P fi & AARIE 2 & A
BLAAEE R 25

P 5 0 H A0 R SR R B TR R A T A b 3 OF
56 ARG B A3 BT E AR G T RE (AN 4 s ) o R
1R 3 BRI L FHAR AL, A6 AN [R) 7 B A7 1) 3R Ok
Dy A O DL b B TR 22 AR AT A Ak B A
R BRI (25 8] = M A8 2 FOL R 2 5 1
SN REI AR ) = 2 AR A A 3 I 52 1 — 4R 5K
ok 2 A BN AR R GEh, JF S st 45 1 3h AT
ARG FHITHE

© AR nRESo a3 )
=0 1m0 snamm o= T

20 520 oW 90 e WEw D Eow mew

4 B i
Fig.4 Software of photogrammetry
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Fig.5 Parameter drawing of automatic actuator
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Fig. 6 Inside parameter calibration of camera
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Fig.7 Precision validate of camera
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Tab.1 Measured data of laser tracker mm
HLER DL Y A b Z kb
1 0 0 0
2 659.236 0 0
3 637.056 563.702 0
4 572.776 1025.784 —5.519
5 —3.582 1 053.006 —3.791
6 —123.952 501.514 —4.432
x2 BFEZBENBHNSHE
Tab.2 Measured data of digital camera mm
Bk X A b Y A bR 24 %
1 —0.007 0.004 0.002
2 659.24 0.007 —0.004
3 637.051 563.701 0.009
4 572.784 1025.787 —5.526
5 —3.578 1053.013 —3.787
6 —123.955 501.506 —4.437
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Tab.3 Contrast of measured result mm

# gk X A bR Y As bR VALY Y7 2%
1 —0.007 0.004 0.002 0.004 8
2 0.004 0.007 —0.004  0.005 2
3 —0.005  —0.001 0.009 0.006 0
4 0.008 0.003 —0.007  0.006 4
5 0.004 0.007 0.004 0.005 2
6 —0.003  —0.008  —0.005  0.0057
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Fig.8 Principle verification experiment of assembly system
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Tab.4 Measured result
oS ik 3l WRIE e
NS EI NN A - - ARG
X/mm 800 815.45 800.02 0.02
Y/mm 800 793.32 799.99 0.01
Z/mm 300 304.53 300.02 0.02
a/(°) 3.118 0.008 0.008
B/(C) 4.262 0.009 0.009
y/ (%) 2.728 0.007 0.007
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