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Abstract

The objective of this study is to develop a device which gives a pulling sensation for the disabled. Various
haptic devices for the visually impaired have been developed over the years. We consider that it is necessary to
develop a simple device which provides a high fidelity haptic sense for the visually impaired. In addition, we have
developed an electromyogram (EMG) prosthetic hand. To enable physically handicapped people to accurately
control this hand, the developed device is also designed to feed back the haptic sense of the hand. This study aims
to develop and evaluate such a device, which enables a pulling sensation in a specified direction to be felt. The
device consists of four stack linear oscillatory actuators on each of the three axes (X-axis, Y-axis, Z-axis). The
linear oscillatory actuators generate linear reciprocating motion from the internal moving magnet. We produced a
pulling sensation in a specified direction by driving the magnet of the actuators using a driving pulse with a sharp
rise and slow decay. These actuators are mounted on an acrylic base plate which was embedded in a resin sphere
with a diameter of 50 mm. Angles in to be displayed are transformed to spherical polar coordinates in our device.
The microprocessor produces pulse signals based on the spherical polar coordinates. These pulse signals drive 12
actuators. We evaluated the device with a three-axis acceleration sensor. The results of the evaluation clearly
confirmed a pulling sensation in an arbitrary direction. In the future, it will be possible to guide the
visually-impaired in arbitrary directions and to feed back the haptic sense of the EMG prosthetic hand.
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Fig.1 A structure of linear oscillatory actuator.
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Fig.2 Generated acceleration using square wave.
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Fig.3 Driving waveform in our system.
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Fig.4 A block diagram of the actuator driving system.
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Fig.5 Generated acceleration using the pulse with sharp

rise and slow decay.
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Fig.6 Structure of the developed device.

Fig.7 A developed device.
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Fig.8 A lissajous figure between X and Y axis acceleration.
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Fig.9 A lissajous figure between Y and Z axis acceleration.
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