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Effect of the Additional Sample Acquisition for Bias Estimation
on the Drift Error of a Gyro Sensor
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Abstract

The bias estimation error of a gyro sensor is one of the primary causes of drift error and must be minimized. To
improve the accuracy of bias estimation, a large number of samples typically need to be collected over an extended
period while the sensor remains stationary. However, in real-world environments, longer sampling durations increase
the likelihood of sensor movement, which can reduce the accuracy of bias estimation. This paper investigates the
effect of acquiring additional samples after motion has occurred and subsided —alongside the initial stationary samples
—on the drift error of a gyroscope sensor. Experimental results show that increasing the number of samples from
100 to 500 through additional acquisition reduces the average drift error growth rate by approximately 70.41%. These
findings suggest that a more precise rotational angle detection system can be developed by incorporating additional
sampling under real-world conditions.
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Fig. 1. Block diagram of the measurement system
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Table 1. Measurement overview

Rotational angular velocity

Measurement data (deg/sec)
Measurement time (us)
Number of samples 14,000
Sample interval about 5 ms
Measurement time about 75 s

Time of movement from 10 to 20 s

Number of measurements 10
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Fig. 2. Example of measured data
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Table 2. Regression coefficients of the drift errors(Condlition 1)

Intercept Slope Coeﬁlc!ent. of
determination
1 0.0303 0.0072 09185
2 -0.0064 0.0060 0.9707
3 -0.0376 0.0180 0.9875
4 -0.0464 0.0132 0.9902
Round 5 0.0118 0.0108 0.9861
6 -0.0549 0.0123 09714
7 0.0179 0.0042 09110
8 -0.0238 0.0033 0.8286
9 -0.0105 0.0148 0.9982
10 | -0.0117 0.0083 09742
Average -0.0131 0.0098 0.9536
Standard | 0089 | 00015 00167
error
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Table 3. Regression coefficients of the drift errors(Condition 2)

Intercept Slope Coethentl of
determination
1 0.3449 56.1341 1.0000
2 0.0873 14.3593 1.0000
3 0.0682 189143 1.0000
4 0.0631 29717 1.0000
Round 5 0.0769 11.6287 1.0000
6 0.1306 134854 1.0000
7 0.2206 36.1860 1.0000
8 0.0547 49014 1.0000
9 0.0507 7.1023 1.0000
10 0.0590 126177 1.0000
Average 0.1156 17.8301 1.0000
Standard |03 | 51692 0.0000
error
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Table 4. Regression coefficients of the drift errors(Condition 3)

Intercept Slope Coethentl of
determination
1] -0.0230 0.0031 0.6932
2 0.0069 0.0007 0.3167
3 | -0.0365 0.0077 0.933%4
4 0.0093 0.0008 0.1813
Round 5 | -00110 0.0043 0.9159
6 0.0550 -0.0004 0.0321
7 | 00175 0.0045 0.9215
8 0.0258 0.0001 0.0044
9 | -0.00%4 0.0066 0.9903
10 0.0120 0.0014 0.5140
Average 0.0012 0.0029 0.5503
Standard | o008 | 00009 01243
error
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