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Research of Gyro Vector Transformation on

Stable Platform for Radar
TAO Xin, FU Jun—yong, YU Zhu—qing
( School of Mechanical Engineering, Changzhou University, Changzhou 213164, China)

Abstract; In the airborne synthetic aperture radar (SAR) ., the stable platform of antenna is key equipment

to eliminate the influence of aircraft attitude variation on the imaging. At present, the gyroscope is com-

monly settled on the stable platform. Unfortunately, due to the disturbances of low temperature and high

humidity at high altitude as well as the magnetic field of motors, the particularly high accuracy and relia-

bility of the gyro are required by the platform, and the protection for the gyro is also very strict. These

make it difficult and costly to manufacture the platform. A method is proposed in this paper to set the gyro

into the aircraft interior, and the angular velocity signals of the three — axis stable platform are correctly

acquired by establishing and analyzing the mathematics model of gyro vector transformation, and it is veri-

fied by the experimental data.
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Fig. 1 Gyros fixed on the stable platform
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Fig. 2 Gyros fixed in the aircraft
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Fig. 3 The relative situation of initial coordinate system and Z coordi-

nate system
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Fig. 4 Vector of OM 3 in aircraft coordinate system
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Fig. 5 Initial state of stable platform
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Tablel The angular velocities in gyro directions particularly o/ ( (°) s 1)
1 2 3 4 5 6 7 8 9 10
9} —11. 83 9. 83 —5.17 —10.17 30. 67 21.50 24.00 —15.17 —32. 67 20. 67
Wy —9.25 22.42 —17.58 21.58 —60.08 —0.08 —39. 25 30. 75 14.92 —34.25
w,/ —10.17 —42.33 22.67 —23.17 53.50 —22.33 6. 00 1. 00 10. 17 31. 83
w 17. 60 —40.02 25.90 —17. 85 43. 84 —23.54 11. 82 —8.58 —16. 54 23.51
W R 17.99 —40. 92 25.27 —18.57 44.76 —24.28 12. 34 —9.04 —15.95 24.23
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