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Abstract: A method based on angle subdivision approach algorithm and Particle Swarm Optimization
(PSO) was proposed to evaluate concicoid profile error accurately in any position and orientation with
the requirement of the minimal zone, Two hypotheses were proposed to realize the angle subdivision
approach algorithm. According to the hypotheses, a recursion formula for more reasonable girdding
was given. Then, an accurate evaluating model was established according to the definition of conicoid
profile error. The angle subdivision approach algorithm was adopted to calculate the distance between
measurement points and fitting quadric surface. The position between measured profile and theoretical
profile was matched through fitting the general quadric surface equation. A paraboloid antenna was e-
valuated by the above method in an experiment, and the results were compared with those of parame-
ter subdivision approach algorithm, SMX-Insight and Least Square Method (LLSM). Experimental re-

sults indicate that the profile error is 0. 659 8 mm more accurate than that of other methods. The re-
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sults show that angle subdivision approach algorithm is more efficient in concicoid profile error evalua-

tion and its calculation is accurate, rapid, and no need to find the division area.

Key words: quadric surface; conicoid profile error; angle subdivision approach algorithm;

method
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Fig. 1 Tllustration of conicoid profile error
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Tab.1 Measured point values and the shortest distance from
the point to quadric surface in the experiment(mm)
BB/ BB B/ S
oo X Y M S
I AN

1 478,928 8 —433.366 0 479.0381 0.1178 0.1178
2 350.6109 —337.2721 534.7120 0.0582 0.058 2
3 235.3525 —253.1885 611.7510 0.1368 0.1368
{132,161 5 —180.3055 709.8809 0.3058 0.3058
5 41,4884 —119.563 7 830.4919 0.2136 0.2137
6 36.6025 —71.6728 972.9281 0.0061 0.006 3
7 552.876 8 —284.4950 447,707 3 0.2001 0.200 1
8 424.6575 —187.827 2 502.8869 0.0823 0.0823
9 309.7500 —103.4305 579.7989 0.2131 0.2131
10 205.884 9 —31.0350 678.6238 0.0295 0.029 5
11 115.792 7 29,3023 798.4797 0.0840 0.084 1
12 37.8857 77.8513 940.724 9 0.2821 0.2824
13 639.0895 —147.3224 437.2920 0.0635 0.0635
14 511.369 7 —50.6258 492.7610 0.1041 0.104 1
15 395.708 0 33.477°5 569.4559 0.004 3 0.004 3
16 292.2828 106,177 0 667.9183 0.2926 0.2926
17 202.069 8 166.831 7 788.1158 0.157 2 0.157 3
18 123.909 6 215.168 3 930.648 9 0.0589 0.059 2
19 737.667 4 —21.977 6 448.4724 0.3021 0.3021
20 610.3218 74.683 3 504.0723 0.0340 0.0340
21 494,220 5 159.029 6 580.6519 0.3299 0.3299
22 391.3317  231.684 9 679.3611 0.2132 0.2132
23 301.216 2 291.757 7 799.669 2 0.2858 0.2858
24 223.050 3 340.3352 941.5618 0.0231 0.0231
25 849.5539 90.819 5 481.5992 0.0151 0.0152
26 721.5578  187.8510 536.6684 0.3299 0.3299
27 606,061 6  272.2099 614.1654 0.2848 0.2848
28 502.999 2 344,878 3 712.9649 0.3299 0.3299
29 412,134 6  405.373 6 832.7792 0.1778 0.1779
30 334.1689  453.8224 974.8105 0.3299 0.330 2
31 973.453 3 192.2352 536.3652 0.0392 0.0394
32 845,184 2  288.756 3 591.7239 0.1115 0.1116
33 730.105 1 373.6211 668.8090 0.0751 0.0751
34 627.206 1  446.090 1 766.9380 0.1937 0.1937
35 536.624 0 506.324 3 887.4970 0.0679 0.0680
36 458.519 3  554.400 61029.266 8 0.006 4 0,006 7
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Tab. 2 Focal length and profile error of

paraboloid at standard position (mm)
RS AXEY: SMX-Insight U/ "9k
i 4iEl 442, 648 440,373 427.760 0
2 0.659 8 0.764 5 0.844 5
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