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Evaluation and analysis of the static pointing accuracy
of the novel optical testing target
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Abstract: Static pointing precision is one of the main design indices of the novel optical testing target. In order to comprehensively
evaluate the spatial pointing accuracy of the novel optical testing target the main error sources affecting the pointare identified firstly with
the motion form of the target mechanism. The theoretical model of the pointing error is constructed by means of the homogeneous
coordinate transformation. Then the simulation analysis of the pointing error in statistical aspect iscarried out by using MATLAB software
based on mathematical models. The distribution of the pointing error and the degrees of the error influenceson the pointing error are
obtained in the full working space by simulation. Finally the pointing error of the target is calibrated by experiments. The experimental
results show that the static pointing error range of the testing target is 70" to 250" in the working space and the precision design index is
5°. The testing performance of the newly developed target are comprehensively explored which provides a theoretical foundation for
subsequent error compensation. This work can also provide a reference for error research of other mechanisms.
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Fig.1 A three-dimensional model of the new
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Fig.3 Sketch map of motion coordinate system of
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Fig.4 Schematic diagram of motion error of shafting 23 .
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Table 1 Error parameters of the testing target mechanism
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Fig.5 The distribution of the pointing error
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Fig. 6 Histogram of error sensitivity coefficients
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Fig.7 The calibration of the pointing error

0.2")

3

N

Table 3 The calibrated values of the azimuth and

pitching angle

/(°) ()
0 0°1-14" 32°1°19” 185 184°58°57" 31°58732"
5 5°126" 32°117" 200 199°58°56" 31°594"
20 20°2724" 32°18" 215 214°58749” 31°59739”
35 35°247" 32°0749" 230 229°58732"  32°079”
50 50°2745" 32°0729" 245 244°58°15" 32°0732"
65 65°2°16" 31°59°37" 260 259°5873"  32°0°51”
80 80°139” 31°59°1" 275 274°58°1" 32°172"
95 95°0°56" 31°5827" 290 289°5823"  32°16"
110 110°0726"  31°57°57" 305 304°58°59"  32°179”
125 124°59°59"  31°5740" 320 319°59-33”  32°1°13”
140 139°5941" 31°57°33" 335 335°0725"  32°1°17"
155 154°59-13" 31°57736" 350 350°16" 32°1°16"
170 169°58759"  31°57°54"
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