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ABSTRACT

Korea Astronomy and Space Science Institute has been verifying the multipurpose laser

tracking system with three functions of satellite laser tracking, adaptive optics and space debris

laser tracking for not only scientific research but also national space missions. The system

employs an optical telescope consisting of a 100 cm primary mirror and an altazimuth mount

for fast and precise tracking. The precise pointing and tracking capability in a tracking mount

is considered as one of important performance metrics in the fields of automatic tracking and

precise application research. So it is required to analyze a mount model for investigating

pointing error factors and compensating pointing error. In this study, we investigated various

factors causing static pointing errors of tracking mount and analyzed the pointing accuracy of

the tracking mount at Geochang observatory by estimating mount parameters based on the

least square method.
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Table 1. Parameters of mount model at Geochang observatory

Index Description Azimuth Function(F) Elevation Function(G)

1 Azimuth encoder offset 1 -

2 Elevation encoder offset - 1

3 Azimuth axis tilt about North —conAtanF sind4
4 Azimuth axis tilt about East —sinAtanZ —cos4
5 Collimation (optical axis misalign) seck -

6 Non-orthogonality of Az & El axes —tanZ -

7 Azimuth bearing ellipticity (sin) sind -

8 Azimuth bearing ellipticity (cos) conA -

9 Elevation bearing ellipticity (sin) - sin#
10 Elevation bearing ellipticity (cos) - cost
11 Telescope tube flexure - cotF
12 Azimuth encoder scale error A/2m -
13 Elevation encoder scale error - E/2n
14 Bi-periodic in azimuth (empirical) sin24 -
15 Bi-periodic in azimuth (empirical) cos24 -
16 Elevation encoder stiction (sin) - sin4
17 Elevation encoder stiction (cos) - cos4
18 Elevation bearing stiction (sin) - EsinA
19 Elevation bearing stiction (cos) - FErosA
20 Scaled bi-periodic in azimuth (sin) sin2A4secE -
21 Scaled bi-periodic in azimuth (cos) cos2A4seckE -
22 Bi-periodic in elevation (sin) - sin24
23 Bi-periodic in elevation (cos) - con2A
24 Scaled bi-periodic in azimuth (sin) sin3AsecE -
25 Scaled bi—-periodic in azimuth (cos) cos3AsecE -
26 Bi-periodic in elevation (sin) - sin34
27 Bi-periodic in elevation (cos) - con3A
28 Scaled bi-periodic in azimuth (sin) sindAsecE -
29 Scaled bi-periodic in azimuth (cos) cosdAseckE -
30 Bi-periodic in elevation (sin) - sindA
31 Bi—periodic in elevation (cos) - cond A
32 Scaled bi-periodic in azimuth (sin) sinbAsecE -
33 Scaled bi-periodic in azimuth (cos) cosbAseckE -
34 Bi-periodic in elevation (sin) - sinbA
35 Bi-periodic in elevation (cos) - conbA
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Star Distribution Above 20 deg Elevation

Fig. 3. The sky distribution of 81 stars above 20
degree elevation(postfit residual<=2 arcsec)
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Table 2. Result of pointing correction parameters
determined for modeling

Value Standard Deviation
Index

(arcsec) (arcsec)
1 -1792.22 2.48
2 -1191.87 134.00
3 -5.01 0.41
4 176.43 0.62
5 -236.77 3.50
6 -103.40 2.65
7 9.59 0.48
8 6.02 0.47
9 -70.80 54.84
10 156.94 100.59
11 0.93 6.23
12 0.33 0.35
13 482.01 756.54
14 -5.09 0.77
15 -3.28 0.71
16 3.50 0.74
17 21.70 0.96
18 -5.16 0.75
19 -14.19 0.78
20 1.26 0.50
21 1.51 0.47
22 0.78 0.20
23 0.12 0.21
24 -0.07 0.17
25 1.06 0.17
26 -0.36 0.21
27 0.04 0.21
28 0.53 0.17
29 -0.58 0.17
30 -0.17 0.21
31 0.22 0.21
32 0.10 0.19
33 -0.30 0.18
34 -0.27 0.23
35 -0.10 0.21
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Table 3. Pointing accuracies in three sets of
observation

Stars Azimuth(®) | Elevation(”) | Residual(*’)

40 0.43 0.83 0.93

50 0.58 0.69 0.90

81 0.72 0.73 1.03

Average

RMS 0.58 0.75 0.95
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