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A Roll Rate Estimation Method Using GNSS Signals
for Spinning Vehicles
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Abstract : This paper proposes a roll rate estimation method for spinning vehicles. The carrier phase and frequency variations caused
by spinning of vehicles are observed and the roll rate estimator is designed on the observation. The roll rate estimator consists of
phase detector and zero crossing counter. The phase detector computes phase variation using in-phase and quadrature value from the
correlator. By using zero crossing counter, the roll rate can be estimated since the output of phase detector is changed in proportion to
the roll rate. Experiment a results show that estimated roll rate error is smaller than 0.0578Hz.
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Table 1. Error of estimated roll rate.
A== F3% el
S34% d £ T

A &R )| () B gy
1 1.0518 0.999804 0.0519 | 0.876365
2 1.9345 1.992359 -0.0578 | 0.987665
3 2.9674 2.981072 -0.0143 | 0.7356573
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5 5.112578 4.984632 0.1279 1.7782
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