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Abstract In order to achieve the potential accuracy of the system, a rigorous calibration process is needed as a
whole. The proposed approach which is based on the analysis of system parameter error and influence establishes the
discrepancy analysis model between parallel overlapping flight strips. And then through the registration process by
using optimization iterative closest point (ICP) algorithm, we can get the rigid body transformation matrix between
adjacent overlap strips. By using transformation matrix composed of elements of exterior orientation angle and
translation vector, detecting differences between parallel overlap strips again are realized. The differences expressed
by the transformation parameters can be applied to the error analysis model of overlapping strip. At this point, we
can finish the calibration using the derived set parameters. Experimental results confirm the effectiveness of this

approach.
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Table 1 Transformation matrix reverse translation and rotation parameters

Xt /m Yr /m Z% /m w' /(D # /(D A,
Strip 1 & 2 +0. 095 —0.033 —1.412 -+0.0098 —0.0031 +0.999
Strip 2 & 3 —0.076 =+0. 040 —1.006 —0.0077 —+0. 0033 —+0.999
Strip 1 & 3 —+0.001 +0. 106 —+0.767 —+0. 0003 —0.0007 —+1. 000
Strip 4 & 5 —+0. 1456 ~+0.063 —1.305 —+0.0152 —+0. 0064 —+0.999
Strip 5 & 6 —0.1074 +0. 006 +2.279 —0.0012 —0.0091 —0.996
Strip 4 & 6 —0. 0860 —+0.191 —+0.872 —0.0014 —+0. 0005 +1. 000
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Table 2 Algorithm calibration results in this paper
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Table 3 Calibration results by Tmatch

3AX /m 3AY /m daw /(D dag /(M daw /(D
Strip 1 & 2 +0. 000 —0.086 +0. 0039 —0.0179 —0.0048
Strip 2 & 3 —+0. 000 +0.031 —0.0117 —0.0114 +0.0029
Strip 1 & 3 +0. 001 +0. 058 +0. 0007 —0. 0085 +0.0001
Strip 4 &. 5 —+0. 000 +0.015 —0.0113 —0.0026 +0.0104
Strip 5 & 6 —0. 000 +0.002 +0.0367 +0. 0055 —0.0238
Strip 4 & 6 +0. 000 —0.014 —0.0411 +0. 0419 +0. 0060
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Table 4 Mean optimization results of Tmatch calibration

d3AX /m dAY /m 3w /(M dag /(M dak /()
Tmatch algorithm +0. 000 +0.035 —0.023 —0.007 —0.006
Algorithm in this paper 0. 000 0.042 —0.031 —0.011 —0.048
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