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1.0 INTRODUCTION

This document presents a study of the angular separation of all star combina-
tions for 148 navigation (nav) stars. The document also presents a study of the
angular separation of each pair of nav stars that satisfies both star trackers'
fields of view (fig. 1).

2.0 ANALYSIS

Currently, there are 148 nav stars :. the onboard software for the Space Trans-
portation System (STS)-3 and following missions listed in table I (ref. 1). The
original number of nav stars has been reduced to 50 stars for STS-1 and STS-2.
This analysis outlines the angular separation of all star combinations of the
nav stars (table II). Figure 2 shows the distribution of the nav stars in the
celestial sphere.

The second study presents the angular separation of each pair of nav stars that
satisfies the viewing constraints of using both star trackers simultaneously.

The star tracker's centerlines are 87.65° apart, and each has a square field of
view of 10° by 100 (fig. 2). Therefore, the procedure is to have one star
tracker centered on one star and the second star tracker within +5° from the sec-
ond star. Any pair of stars within the star tracker filtered constraints

(82.650 < €5 < 92,659) can be used for inertial measurement. unit (IMU)

alinements and can be identified in table II by the nomenclature "k¥#¥% uw pj_
nally, table ILI summarizes all the star combinations of the star trackers with
a +5° filter.

3.0 CONCLUDING REMARKS

It is interesting to note the btotal number of combinations that these stars pres-
ent: for 148 nav stars, there are 10 878 combinations. For the star tracker
filters of +59, there are 875 combinations. Formalhaut (nav star no. 26) has

the best number of combinations, which is 33.

4.0 REFERENCES

1, Richardson, S.; and Killen, R.: The 1980-90 Shuttle Star Catalog for
Onboard and Ground Programs. JSC IN 78-FM-38, Rev. 1, January 1980.
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