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On Three-axis Mount Tracking Algorithms

NI Guyan, HUA Wet hong, JIANG Zong fu, ZHAO Y+ jun
(College of Science, National Univ. of Defense Technology, Changsha 410073, China)

Abstract: In order to study a three-axis overhead tracking problems, & degenerative tracking algorithm is discussed. A completely
degenerate tracking and a three-step tracking algorithm are proposed. It is proved theoretically that they can solve ovethead tracking
problems. Furthemmore, by applying the fist algorithm, it is simulated that the three- axis tracks to a satellite orbits abou 2000km form
the Earth. The simulating data shows that the completely degenerate algorithm keeps the rotation speed of each axis wihin 0. 56 degrees
per second. The second tracking algorithm is used in the three-axis automatic tracking experiment. It shows that the three-step tracking
can solve the overhead tracking problem.

Key words: three- axis mount; agronomical obsewation; algorithm; numeric simulation; tracking

1
s X s Yy s Z s
1 A E, (x,9,z)
x= sind cosE, y= cosAcosE, z= snE (1)
(D ! ;
& dE
T cosk i (2)
e oo dE
T cosA cosEl 0 sind sinkl 0 (3)
%: — sind cosE ((%— cosAsink (11_1;? (4)
(3 (4 .
()% ()= oo sinE () (5)
(2 (5
* :2004- 09— 10

(1%6—), .,



Fig.1 Three axis mount
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Fig. 2 Rectanglular coordinates system
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Tab. 1 Satellite tracking simulation

Eua(®)  Max(dA/de) ((°)/s) Max(B/de)((°)/s) Enax(*) Max( dA/dt) ((°)/s) Max(B/de)( () /s)
7.79 0.17 1.2 52. 94 0.72 0.54

9.30 0.18 1. 09 61. 05 0.97 0.54

10. 04 0.18 1.03 66. 13 1.21 0.53

11. 61 0.19 0.93 70. 00 1.46 0.53

14. 59 0.21 0.82 75. 12 1.99 0.53

36. 07 0.42 0.58 80. 04 3.01 0.53

44.48 0.55 0. 56 85. 56 6.79 0.53

45.11 0.56 0. 56 88. 97 28.55 0.53
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