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A Virtual Prosthetic Hand System by Using EMG Signals in functional MRI Environments!

Yoshiyuki TANAKA*, Satoshi NopA**, Toshio Tsuir*,
Masaharu MARUISHI*** and Hiroyuki MURANAKA™®**

This paper proposes a virtual EMG-prosthetic hand system using a neural network available in functional
MRI environments for developing an effective training system of amptees. An operator attaches a set of surface
electrodes on his forearm, and manipulates the virtual EMG-prosthetic hand visualized with 3D computer graph-
ics projected on a screen in the scan room. The preliminary experiments demonstrate that the hand motion a
subject intended can be determined with high discrimination rates without decaying fMRI images. Then, the
validity of the proposed system was comfirmed through the neurological experiments that were carried out to
analyze human brain functions in operating the hand system.
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Fig.1 The overview of experimental equipment
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(b) Noised EMG-signal in the fMRI measurement

Fig.2 Examples of the measured EMG signals
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Fig. 83 Noise signals with respect to the fMRI sequence
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Fig.5 Evaluation of the proposed system using the cylindri-
cal phantom
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Fig.6 The overview of the developed virtual prosthetic hand
system
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Fig.7 A link model of the virtual prosthetic hand

Table 1 Impedance parameters in the virtual hand control
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Fig.9 An example of the classification results (Subject A)
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operating the virtual hand (Subject B)
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