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Abstract The data processing methods of surface antenna’ s calibration are deeply dis-
cussed in this paper. There are two steps from 3D measuring coordinates to useful information
for example surface accuracy  coordinate transformation and surface accuracy calculation.
The first step is more important. Three methods surface free transformation common point
coordinate transformation and CAD surface transformation are discussed in this paper. The
mathematic models and formulas of these methods are deduced and some resulis are given final-
ly. According to the theoretical analysis and actual calculation we can see that the CAD surface

model fitting is the best method because it needs neither the surface equation nor common point
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but the CAD surface and its result is reliable. If there is no CAD surface model but a number
of common points then the common point coordinate transformation is a better method but its
result would be influenced by the accuracy of common points. If there exists neither CAD sur-
face model nor common point or the accuraey of common points is low the surface free fitting
is also a good method which has a high surface precision but the calculated surface might be
shifted.

Subject terms Calibration Coordinate transformation Surface free fitting Common
point  CAD Surface model
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X mm z mm X mm z mm mm
Py 3 092.486 — 84.905 3 100. 000 - 78.7 0.072
Py 3 090. 884 - 86.185 3 100. 000 -78.7 0.117
Py 3090.992 — 85.457 3 100. 000 - 78.7 0.606
Py 2 480.723 - 542.984 2 489.200 - 537.076 - 0.09
Poys 2 479.982 - 543.389 2 489.200 - 537.076 - 0.020
Py 2 479.490 — 543.548 2 489.200 - 537.076 0.118
Py 1 828. 608 - 911.185 1 839.200 - 906. 100 0.155
Pog 1 827.669 - 911.718 1 839.200 - 906. 100 0.070
Py 1 827.073 - 911.870 1 839.200 -906.100 0.185
Py 1 077. 066 -1177.164 1 088. 800 - 1174.700 0.344
Py 1 076. 149 -1177.693 1 088. 800 - 1174.700 0.042
Py 1 075.541 -1178.101 1 088. 800 - 1174.700 -0.213
P 297.902 - 1268.608 310.000 - 1268.750 0.119
Py 296.238 - 1268.725 310. 000 - 1268.750 - 0.005
Pys 295.190 - 1268.445 310.000 - 1268.750 0.270
0.106 mm 170 0.106 mm
X mm z mm X mm z mm mm
Py 3 101.299 - 77.322 3 100. 000 - 78.7 0.228
Py 3 100. 088 - 78.062 3 100. 000 - 78.7 0.438
Py 3 100.226 - 77.130 3 100. 000 - 78.7 1.060
Py 2 490.758 - 537.029 2 489.200 - 537.076 - 0.664
Pys 2 490.486 - 536.999 2 489.200 - 537.076 -0.489
Py 2 490.057 - 536.995 2 489.200 - 537.076 -0.243
Py 1 839.622 - 906.967 1 839.200 - 906. 100 -0.713
Pog 1 839.220 -907.179 1 839.200 - 906. 100 0.733
Py 1 838.713 -907.210 1 839.200 - 906. 100 - 0.545
Py 1 088.789 - 1174.947 1 088. 800 - 1174.700 -0.240
Py 1 088.458 - 1175.286 1 088. 800 - 1174.700 - 0.492
Py, 1 087.957 -1175.623 1 088. 800 - 1174.700 -0.702
Py 309. 846 - 1268.466 310.000 - 1268.750 0.284
Py 308. 809 - 1268.531 310.000 - 1268.750 0.218
Pys 307.869 - 1268.234 310. 000 - 1268.750 0.514
15 1.384 mm 170 0.512 mm
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CAD
X mm z mm X mm z mm mm
Py, 3 101.145 — 77.090 3 100. 000 - 78.7 0.503
Py, 3099.979 — 77.985 3 100. 000 - 78.7 0.567
Py 3 100. 166 - 77.189 3 100.000 - 78.7 1.057
Py, 2 490.552 - 536.728 2 489.200 - 537.076 - 0.300
Pys 2 490. 303 — 536.822 2 489.200 - 537.076 - 0.240
Py 2 489.903 — 536.928 2 489.200 - 537.076 - 0.108
Py 1 839.375 - 906.593 1 839.200 - 906. 100 - 0.269
P 1 838.976 — 906. 896 1 839.200 —906. 100 -0.373
Py 1 838.483 - 907.008 1 839.200 - 906. 100 -0.264
Py 1 088.511 —1174.488 1 088. 800 - 1174.700 0.271
Py 1 088.171 —1174.882 1 088. 800 - 1174.700 -0.032
Py, 1 087.670 - 1175.267 1 088.800 - 1174.700 - 0.288
Py 309.558 - 1267.920 310. 000 — 1 268.750 0.829
Py 308. 506 — 1 268.000 310. 000 — 1268.750 0.749
Pis 307.564 - 1267.717 310. 000 — 1268.750 1.031
0.419 mm 170 0.366 mm
1 2 3
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