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A EXPLICIT METHOD OF CALCULATING VISIBILITY
OF THE ARTIFICIAL SATELLITE

By
Kuniaki UCHIDA and Hiroko TAKAHASHI

Up to the present, the rise-time and set-time of a given satellite from a specific ground station
have been obtained by calculating its ephemeris, and checking the elevation angle of the satellite
instant by instant.

However, if the visibility of the satellite in each revolution is approximately estimateq by ex-
amining the relation between the orbital plane and the station position at the time when the satel-
lite passes through the ascending node, we can easily obtain a closed-form solution to the satellite
visibility problem by using this estimated result, and by solving the controlling equation for the
eccentric anomaly taken to be the independent variable.

The time required for computing the visibility by this method is several percent of the time
needed by the usual method.

This paper discusses a explicit method of calculating the visibility of the artificial satellite and

two computer programs with respect to visibility.
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3 10. 06 1. 58. 46| 1. 58. 44| + 2 2. 18. 35( 2. 18. 35 + 0 2. 08. 43 23.8 2. 09. 00 23.66
6 09| 1. 58. 06{ 1. 58. 03| + 3 2. 18. 46| 2. 18. 42| + 4 2. 08. 28 29.6 2. 08. 00 29.34
9 124 1. 57. 30| 1. 57. 25| + 5 2. 18. 47| 2. 18. 42| + 5 2. 08. 11 36.5 2. 08. 00 36.31
12 15/ 0. 06. 53| 0. 06. 44| + 9 0. 17. 04} 0. 16. 58] + 6 0. 12. 00 3.4 0. 12. 00 3.35
15 18| 1. 56. 26| 1. 56. 16| +10 2. 18. 33| 2. 18. 23| +10 2. 07. 32 55.1 2. 07. 00 54.28
24 27| 1. 55. 05| 1. 54. 49| + 6 2. 17. 281 2. 17. 12| +16 2. 06. 20 84.2 2. 06. 00 84.87
27 30| 1. 54. 42] 1. 54. 24| +18 2. 16. 56 2. 16. 38| -+18 2. 05. 53 70.1 2. 06. 00 69. 59
30 11. 02§ 0. 01. 06| 0. 00. 47| +19 0. 2. 26| 0. 21. 05| +11 0. 11. 23 26.4 0. 11. 00 26.12
33 05| 0. 00. 31( 0. 00. 08| +23 0. 21. 31{ 0. 21. 06| +25 0. 11. 08 32.6 0. 11. 00 32.14
36 08| 1. 53. 45) 1. 53. 19 +25 2. 14. 46| 2. 14. 21| +25 2. 04. 19 38.3 2. 04. 00 38.82
52 24| 0. 35. 44| 0. 35. 07 +37 0. 56. 46| 0. 56. 09| +37 0. 46. 21 41.1 0. 46. 00 41.59
54 26 1. 53. 11| 1. 52. 30| +41 2. 07. 16 2. 06. 43| +33 2. 00. 15 8.7 2. 00. 00 8.85
57 29 1. 53. 26 1. 52. 45| +41 2. 05 24| 2. 04, 47| +37 1. 59. 26 5.6 1. 59. 00 5.83
60 12. 02| 1. 54. 08] 1. 53. 19 449 2. 03 04| 2. 02. 27 +37 1. 58. 35 3.0 1. 58. 00 3.10
63 05 8 55 11| 8. 54. 32| +39 9. 10, 37( 9. 09, 49| 48 9. 02. 55 10.9 9. 02. 00 10. 56
79 21| 23. 16. 53}23. 15. 55| +58 23. 34, 38 (23. 33. 44| +54 23. 25. 46 18.3 23. 25. 00 18.78
81 23| 8. 48. 22| 8. 47. 27| +55 9. 09. 40 9. 08. 41| +59 8. 59. 02 43.4 8. 58. 00 42.34
84 26 7. 00. 50| 6. 59. 58| +52 7. 12. 55| 7. 11. 50| +65 7. 06. 52 5.9 7. 06. 00 5.57
87 29| 6. 58. 54| 6. 58. 02| +52 7.13. 10| 7. 12. 03| +67 7. 06. 05 8.8 7. 05. 00 8.49
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