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Multi-parameter error compensation algorithm for automatic fluxgate theodolite

Zhang Ce"? | Teng Yuntian', Zhang Tao', Fan Xiaoyong', Tang Yixiang'
(1. Institute of Geophysics, CEA, Beijing 100081, China; 2. Institute of Crustal Dynamics, CEA, Betjing 100085, China)

Abstract: The automatic fluxgate theodolite is an important instrument for measuring the geomagnetic declination and geomagnetic
inclination in the absolute observation of geomagnetism. There are non-orthogonal errors of the horizontal axes and magnetic axes, zero
offset error of the fluxgate sensor, motor stop deviation and vertical axis tilt deviation during the measurement. In order to improve the
measurement accuracy of the instrument, the multi-body system theory is used to establish the output value model of the fluxgate sensor
in this paper. Based on the model and the " four-position measurement method" , the multiple parameter error compensation algorithm for
magnetic declination and inclination is proposed. The compensation algorithm performs measurement through the sensor pointing to four
specific positions perpendicular to the geomagnetic vector, which can eliminate non-orthogonal error and sensor zero offset. The
compensation algorithms can effectively correct the motor stop deviation and vertical axis tilt deviation during the measurement process.
Simulation experiments on simulation data show that the algorithm can effectively compensate the motor stop error and vertical axis tilt
error within +10’. The actual measurement experiments completed at the geomagnetic station show that the compensation algorithm
reduces the measurement error to within 3” and meets the instrument measurement requirements.
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Fig. 1 Automatic fluxgate theodolite structure diagram
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Fig.2  Multibody system topological structure
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Fig.3 Instrument coordinate system establishment
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Table 5 Compensation results with multiple errors existing
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Fig. 6 Station test experiment
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