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State estimation for human’s fingers motion via brain waves
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The elderly population is increasing and the number requir
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ing long term care and support is growing. Thus, there

is a demand for enhancing the equipment used in the nursing welfare field as well as for the development of tools that
reduce the burden on the caregivers by increasing the independence of seniors. Towards this end, this paper
investigates a feasibility study of estimating the state of a human's fingers motion using brain waves for a
man-machine interface ---whether they are at rest or in motion--- from the associated EEG. The estimations method
using the FFT analysis, neural network and support vector machine presented has a success rate from 78.75% to

84.25% in all case.
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Fig. 1 Position of electrodes.
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Fig.2 The left thumb motion.
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Fig.3 Results of EEG with the left hand thumb motion
(subject No.1).
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Fig. 4 Results of EEG with the left hand index finger
motion (subject No.1).
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Fig. 5 Results of EEG with the left hand middle finger
motion (subject No.1).
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Fig. 6 Results of EEG with the left hand ring finger
motion (subject No.1).
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Fig. 7 Results of EEG with the left hand pinky motion
(subject No.1).
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Fig. 8 Results of EEG with the left hand index finger
motion (subject No.1).
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Fig. 9 Results of EEG with the left hand index finger
motion and results of normalized EEG.
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Fig. 11 Results of FFT analysis of EEG with the left hand Fig 12 Inputand the distinction straight line of the
index finger motion (Subject No.1). perceptron.
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threshold element.
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Table 2 Results of state estimation by neural network.
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