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Abstract: Shear and normal forces from fingertip contact with a surface are measured by external camera images of
the fingernail. Due to mechanical interaction between the surface, fingertip bone, and fingernail, regions of
tension or compression are set up that result in reddening or whitening due to blood flow. The effect is
quantitative enough to serve as a transducer of fingertip force. Due to individual differences, calibration is
required for the highest accuracy. Automated calibration is achieved by use of a magnetically levitated
haptic interface probe.
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