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Application of ellipse fitting method to calibration
of magnetic compass deviation
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Abstract. It is essential to calibrate the compass deviation for a magnetic compass , for the navigation
precision of the magnetic compass can be affected by the ferromagnetic materials in working environ-
ments. A improved least square ellipse fitting method was presented in this paper to improve the sta-
bility of the traditional calibration method that the coefficient matrix may be singular. The effect of
the magnetic interference on the output of magnetic compass was analyzed and a ellipse model for the
compass deviation was established. By analysis on the singularity of a coefficient matrix, the error co-
efficients of the ellipse model were identified by the least square ellipse fitting method. Experimental
results show that the method suppresses the instability and prevents from the pulse disturbance. Mo-
reover, by transforming six dimensional eigenvector's solutions into three dimensional eigenvector's so-

lutions, it can reduce the computation load while keeping the precision. The multi-position experimen-
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tal results prove the validity and practicality of this method and show that the precision of the calibra-

ted magnetic compass is improved from 0. 8° to 0. 4°, which meets the requirement of the navigation

system.
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Fig. 2 Process of calibrating magnetic compass
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Fig. 3 Calibrated results of magnetic compass
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