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Table 1 Fitting results of polynomials with different orders

Order MAE/mm RMS/mm Order MAE/mm RMS/mm

1 427.932 170.8734 8 0.031 0.0039
2 0.029 0.0065 9 0.031 0.0039
3 0.025 0.0059 10 0.028 0.0038
4 0.021 0.0053 11 0.023 0.0035
5 0.018 0.0047 12 0.016 0.0031
6 0.024 0.0043 13 0.008 0.0024
7 0.029 0.0040
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Gt AR E S BN BRI A 45 R MAERIRMS, 45 Bangofn. el LLEH, BEE
gy BRI G0, BEEAU G RMSIZE M/, Ui B 7 Bo %2 BEZR A 1 B AR 25 S
MAES A ARk 2 D36 45 R, SRS A W8, ik 20 T REREH, FES
BOHUONTEBIN IR 2] T RESAUA RS FE 22K

*2 FERIBRUMEER

Table 2 The result of equal-interval piecewise fitting

Segment MAE/mm RMS/mm Segment MAE/mm RMS/mm

1 0.025 0.0059 5 0.030 0.0036
2 0.019 0.0046 6 0.023 0.0031
3 0.028 0.0039 7 0.015 0.0021
4 0.032 0.0037
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Fig.3  The absolute value of initial overall fitting residual error
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Table 3 The ratio s of antennas with different apertures

Kinds Antenna aperture/m s
Small <10 5%
Medium 10-30 4%
30-65 3%
Large
65-100 2%
Ultra-large >100 1%
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Fig.5 The 0-1 distribution of residual error after mergence
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Table 4 The result of adaptive piecewise fitting

Fitting process MAE/mm RMS/mm

Initial overall fitting 0.025 0.0059
Piecewise fitting 0.014 0.0021
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Table 5 The number of fitting parameters in different methods

Polynomial overall Equal-interval piecewise = Adaptive piecewise
Method

fitting fitting fitting

Number 14 28 8
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Fig.6  Generatrix fitting results of three methods
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Table 6 Generatrix fitting results of polynomials with different orders

Order MAE/mm RMS/mm

2 0.032 0.0036
3 0.014 0.0021
4 0.002 0.0006
5 0.003 0.0006
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Table 7 Fitting results of constraint conditions with different common points

Limiting condition MAE/mm RMS/mm

© 0.002 0.0006
) 0.002 0.0006
OO 0.014 0.0028
L@ 0.034 0.0043
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Adaptive Piecewise Fitting of Shaped Rotational
Paraboloid Antennas Generatrix

WANG Wen-qi'! LI Zong-chun!  CHENG Zhi-feng? ZHANG Guan-yu'

(1 Institute of Geospatial Information, PLA Strategic Support Force Information Engineering
University, Zhengzhou 450052)
(2 The 54th Research Institute of China Electronics Technology Group Corporation,
Shigiazhuang 050081)

Asstract Common generatrix fitting methods of the shaped rotational paraboloid
antenna include polynomial overall fitting and equal-interval piecewise fitting. The
order of polynomial overall fitting is high so that the calculation load is large, and the
fitting result on the edge is easy to oscillate. In the second method, generatrix data is
segmented into several equal intervals, but the segment method is unreasonable, which
is easy to cause the result of more fitting parameters and poorer fitting smoothness.
In order to solve the above problems, an adaptive piecewise fitting method based on
the fitting residual distribution is proposed. The method consists of two steps: initial
overall fitting and piecewise fitting. In the initial overall fitting, the fitting residual
error distribution of each discrete point is calculated. In piecewise fitting, firstly, the
discrete point data are segmented according to the residual error distribution. Secondly,
the data of each section are fitted by low-order polynomial. The comparison of fitting
example shows that the method proposed in this paper can avoid the instability of high-
order fitting, reduce the number of segments, and be more suitable for the generatrix
fitting of shaped rotational paraboloid antenna.

Key words shaped paraboloid antenna, paraboloid generatrix, polynomial overall
fitting, equal-interval piecewise fitting, adaptive piecewise fitting
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