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Abstract

In typical in-hand manipulation tasks represented by object pivoting, the real-time measurement of rotational slippage has been proven beneficial for improving the
dexterity and stability of robotic hands. We describes a generalized 2-d contact model under pivoting, and proposes a measurement method of rotation angle based
on the line features in the stick region. The proposed method is training-free, physical meaning-clear, and can achieve the real-time and accurate measurement
on a real robot with the mean absolute rotational error (MARE) of 0.17°+0.15° (in static measurement ) and 1.34°+0.48° (in dynamic measurement ).

Theory Experimental Results
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denotes the ground truth angle, the black line denotes the measurement angle,
and the colored boxes denote the discrete distribution of the repeated test
results. MARE denotes the mean absolute rotational error introduced in [2].

Estimating the rotation: Pivoting rotation is in
proportion to rotation angle of the stick region
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» Rotation angle measurement pipeline:

v Find some stick points on the sensor’s contact surface; » Dynamic measurement evaluation:
v Detect the local rotation angle using line features to find the stick region; Conc!usion: The proposed method applies to household objects with d_ifferent
v Calculate the rotation of the stick region and estimate the pivoting angle. materials, shapes, and masses without any prior information. It achieves a

dynamic MARE of 1.34° + 0.48° ( Baseline: MARE of 1.85° + 0.96° [2] ).
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cases states through contact modeling, this approach achieves the state-of-the-art
result even compared to related learning-based techniques.
_ _ Highlight: High precision and accuracy in on-line measurement; Less
Angle: 22.46° Angle: 0.017° Angle: -14.61° affected by special cases, like contact shape, contact area, and translational
Fig.5. Rotation measurement pipeline using the Tac3D tactile sensor. displacement; Clear physical meaning; No training dataset required.
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