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Abstract; Lever-arm effect is caused by the noncoincide of the measuring body’s mounting position
and the center of mass of the moving body. This paper theoretically analyzes the principle of the
lever arm effect, deduced speed error formula produced by lever arm effects. The simulation re-
sults and the flight test data are both analyzed how the impact of the lever arm effect on the meas-
urement accuracy of GPS speed, while the aircraft on different movements. Through error com-
pensation, GPS speed measurement accuracy is greatly improved. This compensation method can
be used to inertial navigation systems and related subjects’ flight test.
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Fig. 1 The schematics of lever-arm effect generated
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Fig. 2 GPS velocity error curve which caused by

lever-arm effect (angular movement)
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Fig. 3 GPS velocity error curve which caused by

lever-arm effect (line movement)
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Fig. 4 Flight body triaxial angular rate graph
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Fig. 5 Speed error curve caused by the lever-arm

effect during flight
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Fig. 6 Enlarged view
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Fig. 7 Correction algorithm flowchart
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Fig. 8 Graph before and after error correction
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