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Development and Clinical Evaluation of Wireless Gyro-mouse for the Upper

Extremity Disabled to Use Computer
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Abstract : This paper aims at the development and clinical evaluation of the wireless gyro-mouse system.
The wireless gyro-mouse system is a computer interface with gyro-sensor and wireless communication, for
the patients with upper-extremity disabled from the traffic accident or stroke to use the computer software
i.e. internet browser. In the development, we focused on, firstly, to make the system wireless for the
patients to manipulate the mouse easily even on the bed or wheelchair, secondly, to insert the gyro-sensor
into a headband for easy don-and-doff and aesthetic appearance, thirdly, to devise a click switch in case of
C5~C6 patients and a head nodding detection in case of C4 patients for sending click message to computer
operating system. We performed evaluation experiment for patients with upper-extremities disabled from
spinal cord injury, The results show that the displacement error of the cursor position against the target
position during linear (vertical/horizontal) movement manipulation decreased with trial number, The click
rate per minute also increased with trial number, This indicates the developed wireless gyro-mouse system
would be more useful to the patients with repetitive use,
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Table 1. System specification

Previous system{1] | Improved system

Wireless bluetooth
(max 115kpbs)

Serial cable

PC ti
connection (max 19, 2Kkbps)

Click method | Nodding click only Nodding click or

Click button
V, 1mV, S
Gyrosensor 1.1mV/deg/s, 1.1mV/deg/s,
+90deg/s, 1g +90deg/s, 1g
D:50mm
Click button none Min click force:
0.05KgG
Gyrosensor Glasses Hair band
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Table 2, Subject information

Number of subject Residual Function
C4 1 Deltoids, Biceps
cs 1 Wrist extensors
Cc6 6 Triceps
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