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Estimation of Fingertip Contact Force Using Strain of a Fingernail
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Tactile sensors that can estimate contact force of a fingertip in direct contact with target object are required in
analysis of human grasping. This paper presents an estimation system of fingertip contact force: its design, algorithm
and performance. It employs five strain gauges glued on a fingernail, and linear regression model to convert the
obtained strain data to the fingertip contact force. The root mean square error of the estimations are about 1 to

4 N for normal, and 0.5 to 1 N for tangential force.
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Fig. 1: Estimation system of fingertip contact force
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Fig. 3: Measured forces and estimated forces (training)
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Fig. 4: Measured forces and estimated forces (validation)
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Fig. 5: Root mean squared error of force estimation
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