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Abstract: A parametric control method based on Matlab is studied. GRASP9 simulation interface is
called by Matlab program, and the antenna electric performances of millimeter and sub-millimeter wave
radiometer are batch processed. Taking the installation error of quasi optical feed network in principled
sample machine as an example, the main beam efficiency is analyzed by the displacement and angle
deviation of ellipsoidal mirror. Under the displacement deviation within 0.5 mm and angular deviation
within 0.4°, the main efficiency can meet 90% of the indicators requirements or more. The theoretical
calculation results are in good agreement to the test results, which verifies the effectiveness of the
parameters control.
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Tablel Influence factors analysis of system installation error
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Fig.1 Diagram of antenna subsystem
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Table2 Effect of independent parameters on performance

x/mm A% y/mm A% z/mm A% a) Anl% o) Anl%
-4.00 0.92 ~4.00 0.04 —4.00 0.06 ~2.00 1465  -2.00 0.12
-2.00 036 -2.00 0.01 -2.00 0.03 -1.00 371 -1.00 0.04
0 0 0 0 0 0 0 0 0 0
2.00 -0.17 2.00 0.02 2.00 -0.02 1.00 ~0.46 1.00 0.04

4.00 -0.04 4.00 0.04 4.00 -0.05 2.00 0.05 2.00 0.12
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Fig.2 Influence of independent parameter changes on the pattern
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Fig.3 Flow chart of parameterized control antenna simulation model
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Table3 Multivariable tolerance on the main beam efficiency

displacement/mm  angle/(°)  beamwidth error/(°)  main beam efficiency error/%

m
3 1,000 0.500 0.009 ~1.540
e : 0.500 0.500 0.009 -1.380
, : yo 0.500 0.400 0.007 -1.000
displacement:0.2 mm 4 l 0.500 0.300 0.005 -0.750
AP angle? 7 displacement:0.5 nfm 0.500 0.200 0.003 0510
60 L angle:0.4% i 0.200 0.200 0.003 -0.440
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Fig.4 Multivariable tolerance influence on far field pattern
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