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Model and Data Processing of Arbitrary Two-position North Finder
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(State Key Discipline Laboratory of Armament Launch Theory and Technology,the Second Artillery Engineering
University, Xi’an 710025, Shaanxi, China)

Abstract: In order to improve the efficiency of north finder, a gyro north finder model for arbitrary two-
position north finding is presented. It can collect the signals in two places which are less different, reduce
the rotation time of turntable, and save the whole north finding time to some extent. In order to further
improve the north finding accuracy, a wavelet threshold de-noising method is introduced, and a new
double- parameter adjustable threshold function is proposed. The function is simple and easy to calculate
without segmental values. The north-seeking experiment in arbitrary two-position is conducted on the
developed principle prototype. The results show that the north finding accuracy within 160 s is higher than
0.02°, the north-finding time is saved, and the new de-noising threshold function greatly improves the
north finding accuracy.
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Tab.1 The output data of laser gyro repetitive experiments
) g B AEURR A 7 257 B 13 H/mV
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n=0° n=30° n=60° n=90° w=120° m=150° m=180° m=210°
x -0.128 64 -0. 128 66 —0.094 06 -0.034 38 0. 034 65 0. 094 49 0.128 94 0. 128 64

1K
y 0. 034 40 -0.03454 —0.094 00 -0.12848 -0.12820 -0.093 85 -0.033 89 0.034 76
x -0.128 62 -0.128 58 —0.094 01 -0.034 32 0.034 85 0.093 75 0. 128 74 0. 128 61

%2,
¥ 0.034 51 -0.03424 —0.093 82 -0.12860 -0.12838 -0.09371 -0.03423 0. 034 60
x -0.128 65 -0.128 60 —0.094 08 -0.03422 0. 034 56 0.094 16 0. 128 93 0. 128 78

3w
y 0.034 48 -0.03453 -0.093 96 -0.12861 -0.12859 -0.09373 -0.03408 0.034 57
x -0. 128 60 -0.12853 —0.094 07 -0.034 12 0. 034 60 0.094 15 0. 128 86 0. 128 35

%4
y 0.034 46 -0.034 34 -0.094 07 -0.12852 -0.12800 -0.094 13 -0.034 17 0. 034 80
x -0.128 61 -0.12879 -0.093 99 —0.034 00 0.034 73 0.094 21 0.128 72 0.128 31

5|
y 0. 034 47 -0.034 34 -0.093 99 -0.12837 -0.12840 -0.09353 -0.034 08 0.034 85
x -0.128 65 -0.128 71 -0.093 96 -0.033 86 0.034 83 0.094 01 0.12873 0.128 39

6K
¥ 0.034 52 —0.034 33 —0.094 04 -0.12816 -0.12844 -0.09376 -0.03398 0.034 94
x -0.12870 -0.128 59 -0.093 98 -0.034 64 0.034 54 0. 093 90 0.129 18 0.128 79

57
¥ 0. 034 50 -0.034 41 -0.094 11 -0.12831 -0.12851 -0.093 82 -0.034 08 0.034 85
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Tab.2 The north finding results of laser gyro in arbitrary two positions
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Hi2 W 75.028 43 75.094 93 75.033 40 75.103 75 75.032 31 75.045 83 75.020 10
3K 75. 03570 75.063 57 75. 069 27 75.022 67 75.081 99 75. 095 41 75.019 91
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Tab.3 The results of north finding by different denoising threshold functions
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W 5 T R i B (B
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1R 75.072 97 75.118 59 75.072 69 75.083 11 75.092 59 75.079 31
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