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Abstract

This paper proposes a new manipulation method for environment control systems using a shape sensor for the physically

disabled. This system enables a human operator to control various home electric appliances, and can assist the physically

disabled in their daily activities. The operation method can be easily changed according to operator’s ability. The operator

can use not only haptic devices such as a keyboard, a mouse and a touchscreen, but also the bioelectric signals. In this

paper, we propose a new manipulation method for environment control systems using a shape sensor that can measure a

small curvature change. This paper shows the basic concept of the system design and the developed prototype system. The

effectiveness of the developed system is verified through experiments by patients with a cervical spine injury.
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Table 1 The features of the environment control system marketed now.

Products name Method of operation Adaptation to user Practice Price (yen)
LIFETACT Voice or touch panel Voice recognition | Unnecessary | 350,000
ECS-65X Expiration etc None Necessary 650,000
MITERA Push button, touch panel etc None Necessary 798,000
MCTOS EMG, EOG or EEG signals None Necessary 280,000
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Fig. 2 Components of the shépe sensor.
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Fig. 3 Principle of measurement in sensor part.
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Fig. 4 Circuit of the main unit.
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Table 2 Specification of the main unit.

Size (W) X (D) x {H)
Power supply
Transmission method

86mm X 51mm X 42mm
USB bus {5 [v], 0.5 [A]}
USB1.1 (Full speed mode)

Infrared communication About 8.0 [m]
distance
Modulation method FM (433 [MHz))
Baud rate 2400 [bps}]
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Fig. 5 Principle of determination.
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Sensor part

Fig. 9 Sensor position (subject B).
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(a) Sensor position (finger).
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Fig. 11 An example of the experiments by subject C.
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(a) Sensor position (ankle).
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Fig. 12 An example of the experiments by subject D.
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{a) Sensor position (neck).
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Fig. 13 An example of the experiments by subject E.
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Table 3 Experimental results.
Subject | Sensor position | Threshold Time [s]
a [rad] Task 1 | Task 2
First finger 0.463 22.0 24.4
C Ankle 0.141 23.7 25.6
Neck 0.372 27.4 38.7
First finger 1.128 22.3 26.9
D Ankle 0.281 25.3 29.8
Neck 0.769 31.8 36.5
First finger 1.064 22.2 23.0
E Ankle 1.064 25.2 26.7
Neck 0.901 26.9 29.3
4. F&
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