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Hand Motion Segmentation for IMU Applications based on
Multidimensional Evaluation
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Abstract

A new multivariate energy-based motion segmentation has been proposed for various motion recognition using
inertial measurement units. For multivariate energy construction, a key process in multivariate energy-based
approaches, feature selection in machine learning is used to find the optimal acceleration feature vector. Focusing on
the time series of basic features in conventional researches, the separability of 999 and 99,999 feature candidates
made from the time series combination is tested with four objective functions. The two finally selected candidates are
verified with a multilayer perceptron and a radial basis function, and the results are compared with four conventional
methods. It reveals that a narrower feature space bounded by absolute values of acceleration, Ist and 2nd derivatives
shows the best record when it is fed to a non-linear radial basis function.
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Fig. 1. General process of motion recognition
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Fig. 2. Motion segmentation process
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Fig. 3. Errors in motion segmentation
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Fig. 4. Handwriting for data acquisition
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