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A Study of Technology for Generating Stimulus using Deep Sensation Tests in Sensory Testing

- Development of a Device for Quantitative Vibratory Sensation Tests -

Masanobu Nagata'*, Yoshifumi Oyama?

In this paper, the development of a device for quantitative vibratory sensation tests in medical treatment or rehabilitation

fields is proposed. Recently, it has been speculated that the number of patients who have sensation disorders will increase

with the aging of Japanese population. A sensation test is one good way to diagnose or to confirm the progression of the

disease. Our final goals are to establish technologies to generate stimuli for sensation tests, using not only vibratory, but

also temperature, tactual and pressure sensation so as to develop a small, light device for quantitative sensation testing

which combines these multiple technologies.
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Fig.1 Measuring acceleration by 128Hz tuning fork.

Table 1 Specifications of 3D acceleration sensor and
oscilloscope.

3D acc-sensor : Crossbow CXL10HF3

Sensitivity +0.1V/G[G-forces]
Bandwidth 0.3-10000Hz
Noise 0.3mG rms

Oscilloscope : KEYENCE NR2000

Sensitivity 14bit
Range +5V
Sampling Time 10KHz
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Fig.2 Sensing results of vibration by 128Hz turning
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(a) The condition when applying current.
The transmitted force to the chassis

(b) The condition when no current.
Fig.3 Generating vibration structure by using an electric coil.
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(a) The external appearance.
Iron-Core:

| Spring

Electric Coil

(b) The appearance of electric coil and elastic structure
at the iron-core.

Fig.4 Prototype 1 of the vibration generator by using an
electric coil.
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Iron-Cor
Fig.5 Generating vibration structure by using an electric
coil with a-gel.

(a) The external appearance.

Iron-Core

Electric Coil

(b) The appearance of electric coil and elastic structure
at the iron-core with a-gel.

Fig.6 Appearance of Prototype 2.
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Table 2 Specifications of the developed testing device.

Control BOX

CPU H8-3664F

Output Mode liner increase : Ramp + Mode
liner decrease : Ramp — Mode

Constant : Const Mode

Display Function Elapsed time from power ON
on LCD Elapsed time from start to end of testing
Max,Min value for vibration force

Control Mode

Function of Blue : Start and Stop vibration

Control Switches Yellow : Mode select

Green : Select max value of vibration forces

Push Button : Patients push when they
become insensitive to vibration

Oscilloscope : KEYENCE NR2000

Sensitivity 14bit
Range +5V
Sampling Time 10KHz

Vibration
Generator

AC Adapter

Control Box

Push Button

Fig.7 Appearance of the developed device for quantitative
vibratory sensation testing.
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Fig.8 Sensing results of the vibration by the developed device.
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Fig.9 Comparison with a tuning fork and the development
device on vibratory testing.
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