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Development of the reproduction system of the expert skill with the sensorless
force control and the data storage cloud system
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Focusing on the pressing motion as an operation target that reproduces the
skill, We propose a compression method of haptic data from the force sensor. The haptic data is
analyzed using the short time Fourier transform (STFT). Based on the analysis results, the frequency

band of 1 Hz or more is eliminated from the expert data. As a result, variable sampling enables
data volume compression. The amount of compressed data is reduced to about 1/25 of the amount of
data without losing the intrinsic frequency characteristics of the original data.

On the other hand, in order to construct a high precision force control system, a broadband
high-order reaction force observer for an AC servomotor-driven ball screw system was designed. From
the actual machine experiments, it has been confirmed that high accuracy and speed estimation is
possible at single step input of the torque command signal.
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