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Abstract: The pendulous gyro north seeker is difficult to complete the rapid omnibearing north see-
king, for it is limited by initial erection azimuth seriously. In this paper, a complex rapid omnibearing
north seeking method was put forward and the technological points involved such as the motion of
pendulous gyro in a large azimuth, rapid omnibearing pre-direction, and fast coarse and precise north
seeking in a small azimuth were investigated. Firstly, the motion equations of pendulous gyro in the
large azimuth were established based on principles of rigid dynamics and its approximate analytic solu-
tion was gained by using the numerical analysis and curve fitting method. On the basis of the approxi-
mate analytic solution, the north seeking time and results of 1/2 period and 1/4 period step-measuring
method were carefully studied and the step strategy was optimized. Then, a fast step coarse seeking
and limiting method was proposed based on the analysis of curve fitting fast coarse north seeking and

step fast limiting methods. Finally, a complex omnibearing method was designed with the combina-
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tion of rapid omnibearing rough north seeking, fast coarse north seeking and limiting and the photoe-

lectric integral method. Simulation results show that the basic shaft of the gyro can be stepped to the

position of +300" from north within 190 s by optimized step strategy, the coarse north seeking and

limiting can be achieved within 95 s, and the total time cost of the complex method is less than 11

min. With the complex method proposed, the azimuth angle in any direction can be determined accu-

rately in a short time.

Key words: pendulous gyroscope; omnibearing north-seeking; complex north seeking; step-measuring

method; curve fitting
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Fig.1 Mechanical model of pendulous gyroscope
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Fig. 2 Motion of pendulous gyroscope (A=17x/18)
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Tab. 1 Results of different stepping strategies

Alrad ny Ta/s An/(D ne Tols An/() ny Tals Ays/()

n/18 2 118.70 67 4 101,37 —125 4 120 =72

3n/18 3 178.25 70 5 182.67 —168 5 156  —45
om/18 3 180.23 124 5 133.53 —288 5 156 —96
Tn/18 4 241.55 64 6 166.01 —24 6 190 25

In/18 4 245.89 95 6 169.10 =72 6 190 10

Hr/18 4 251,30 140 6 17410 —152 6 190  —28
137/18 5 319.31 73 6 180.48 —288 6 190 —120
157/18 5 336.51 129 7 220.53 —155 6 190 —281
17n/18 6 438,21 134 8 264.63 —282 6 190 179
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Fig. 4 Flowchart of stepping strategy optimization
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