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Parametric and non-parametric model kinematic calibration of
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Abstract: In order to improve the pointing precision of photoelectric detecting system, parametric and
non-parametric model kinematic calibration algorithms were proposed. Firstly, based on the component of
system, the pointing error sources of photoelectric detecting system were analyzed. Subsequently, in times
of the parametric model, pointing error model was established by multi-body system theory, and the least
square method was used to calibrate the model. Then, aiming at the non-parametric model, bilinear
interpolation algorithm was used to calibrate the pointing error. Finally, structure of the experimental
platform, and two groups of data were measured to do the kinematic calibration and verify the calibration

model. The experimental results demonstrate that the pointing precision has been improved from 141.7" to
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22.2" by parametric model calibration, and from 141.7" to 27.9” by non-parametric model calibration.

These two algorithms can both improve the pointing precision. As for the system mentioned in this paper,

the pointing precision of parametric model calibration is slightly higher, but non-parametric model

calibration has simple modeling process and small computational complexity.
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Fig.1 Structural diagram of photoelectric detecting system
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Fig.2 Schematic diagram of bilinear interpolation
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Tab.1 Standard deviation of pointing error before
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Standard deviation

Calibration
Azimuth Elevation
Before calibration 21.652 2 15.174 4
Least square method 10.879 6 10.829 1
Bilinear interpolation 11.3132 11.3103
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Tab.2 Accuracy of pointing error before and

after calibration

Mean error/(") Peak error/(")

Calibration
Azimuth Elevation Azimuth Elevation
Bef
.e Orf: 92.118 5 75.9358 141.1 107
calibration
Least square
2.5551 2.617 1 22.1118 19.559 8
method
Bilinear
. . 3.3785 3.409 6 27.862 5 27.7750
interpolation
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Fig.4 Line graph of pointing error with parametric model calibration
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