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Calibration Method of a Bolt Type Force Sensor

using Particle Filter
O Takato NAKASHIMA, Akihiro KAWAMURA, and Ryo KURAZUME (Kyushu Univ.)

Abstract : This paper proposes a calibration method of a bolt type force sensor using particle filter to select
suitable data for calibration automatically. This sensor consists of a general metal bolt and four strain gauges.
Due to the feature of the sensor, it can measure the force applied to the object bolted by it. In this report,
a calibration method of the sensor using particle filter is proposed. The performance of the sensor using the
proposed method is evaluated by a comparison with an exhaustive search method.
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Fig. 3: Bolt type force sensor
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Fig. 4: Calibration setup
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Fig. 6: Resampling
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Fig. 7: Calibration
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Fig. 8: Force estimation

Table 1: Comparison of the error between the two meth-

ods
Exhaustive | Particle
Mean error rate Fx 6.3 % 7.8 %
Mean error rate Fy 22.1 % 24.8 %
Mean error rate Fz 6.6 % 11.7 %
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