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Extension of Measurement Range of Gyro Sensor Data

Shi-Hwan Oh* and Jin-Hee Kim**
Korea Aerospace Research Institute

Abstract

In case a measurement output of gyro sensor is an accumulated angle counts, it is
usually provided as a binary bit counter which is allowed to roll-over at its maximum
or minimum value. And it is a well known fact that the roll-over behavior restricts the
measurement range of the processed sensor output below the actual measurable range
of sensor hardware itself. In this study, a conventional sensor data processing method
for a gyro with an accumulated angle output is introduced. And also, an improved
method which can extend the processed output range over the conventional one is
proposed. It is also derived that the increased range depends on the variation speed of
a input signal. Finally, the derived equations and the performance of the proposed
algorithm are verified using a computer simulation.
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Figure 1. Calculation of Measured Rate from M-bit
binary Counter Clock
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Figure 3. Calculation of Measured Rate for

Negative Roll-Over Case
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Figure 4. First Example of Wrong Calculation of
Incremental Angle Count in Case of Positive
Rotation
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Figure 5. Second Example of Wrong Calculation
of Incremental Angle Count in Case of Negative
Rotation
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described in Chapter 3
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Figure 9 External Rate Input (Sinusoidal of
0.055Hz with 4 deg/ses) and Measured Output
Using the Conventional Method
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Figure 10 Accumulated Angle Counts for
Sinusoidal Rate Input of 0.055Hz with 4 deg/sec
Magnitude
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Figure 11 Compensated Incremental Angle Counts
for Sinusoidal Rate Input of 0.055Hz with 4
deg/sec Magnitude Using the Conventional Method
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Figure 12 External Rate Input (Sinusoidal of
0.055Hz with 4 deg/ses) and Measured Output
Using the Proposed Method
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Figure 13 Compensated Incremental Angle Counts
for Sinusoidal Rate Input of 0.055Hz with 4
deg/sec Magnitude Using the Proposed Method
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Figure 14 Input Rate Difference for Sinusoidal
Rate Input of 0.055Hz with 4 deg/sec Magnitude
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