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Improvement of transmitting spatial azimuth
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Abstract: To enlarge the transmission scale and improve the transmission precision of an azimuth
transmission system based on sine wave magneto-optic modulation, a new method of transmitting the
azimuth in a large-scale and high-precision was established. The principle of the current azimuth
transmission system was analyzed, and a double-angle formula was introduced to enlarge the transmis-
sion scale. A model to measure the azimuth was established according to analyzing the relationship be-
tween the azimuth and the extremum of the modulated light, and the measurement model was expatia-
ted by comparing the extremums. A integrated method combined the approximation in little-scale with
the looking-up table in large-scale was presented to calculate the arc tangent function in the model.

Simulation results indicate that the theoretic transmission scale is widened obviously and the precision
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is improved. Experiment results show that the actual transmission scale is —64 —64° and the trans-

mission error is under 10", which is better than those of the current methods. The method provides a

new way to transmit the spatial azimuth in large-scales and high-precision.

Key words: azimuth transmission; spatial azimuth; double-angle formula; magneto-optic modulation
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Fig. 1 Principle of azimuth transmission system
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Fig. 3 Distribution of equation’s roots
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Tab.2 Designed table
Address  Address v/ ()
x - . - Maximal error/(®)
of x of y According to x Theoretical
0.007 812 5 1 1 0.447 614 170 860 553 0.5 0.171 404 182 849 976
0.015 625 2 2 0.895 173 710 211 074 1.0 0.328 595 817 150 024
0.023 437 5 3 3 1. 342 624 026 537 757 1.5 0. 381 084 069 432 811
0.031 25 4 4 1. 789 910 608 246 069 2.0 0.433 708 813 016 948
0. 390 625 50 43 21.336 859 291 805 652 21.5 0.357 579 215 651 437
0.406 25 52 44 22.109 448 343 751 673 22 0.301 292 865 318 075
0.414 062 5 53 45 22.492 611 899 058 69 22.5 0.198 707 134 681 925
0.421 875 54 46 22.873 665 190 626 713 23 0.316 596 647 716 693
0.945 312 5 121 87 43.389 699 397 501 005 43.5 0.347 610 265 994 589
0.968 75 124 88 44,090 619 550 800 86 44 0. 320 635 244 534 749
0.984 375 126 89 44,548 861 453 212 72 44.5 0.275 311 820 375 499
1 128 90 45 45 0.224 688 179 624 501
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Fig. 5 Flow chart of system
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Tab. 3 Experiment data
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Fig. 6 Comparison of transmission error between two methods
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Fig. 7 System transmission error
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