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Abstract: In this study, we attempted to develop a wireless motion sensor and to evaluate gait disorder in Parkinson’s
disease patient. This sensor was consisted of a tri-axial accelerometer, three gyroscopes, a Bluetooth module, a battery.
Three sensors were fixed to the patient’s waist and both thighs, respectively. Six Parkinson’s disease patients performed 10
m walking test at three conditions including “off medication and off deep brain stimulation”, “on medication” and “on
deep brain stimulation”. To evaluate gait disorder, rotation angle of body, flexion-extension angle and flexion-extension
angular velocity were calculated from information of relative angles obtained from the gyroscope signals. As a result, these
parameters were improved at the “on medication” and “on deep brain stimulation” conditions, compared with those at “off

medication and off deep brain stimulation” condition. The parameters obtained by the wireless motion sensor could

evaluate gait disorder in Parkinson’s disease patients.
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Fig. 1 Typical examples of relative angles, rotation, flex-ext angle and flex-ext angular velocity (subj #3)

Table 1 Rotation, flex-ext angle and flex-ext angular velocity

rotation [deg]

flex-ext angle [deg]

flex-ext angular velocity [dps]

Off On DBS Off On DBS Off On DBS
subj #1 5.1 5.8 6.6 14.7 24.0 20.4 24.4 45.1 30.4
subj #2 3.0 11.9 4.4 3.7 29.9 14.8 7.2 68.1 39.0
subj #3 1.6 4.9 1.9 4.9 16.2 8.9 6.6 21.5 10.1
subj #4 34 7.8 6.6 25.8 29.3 29.9 41.5 54.6 63.3
subj #5 53 5.9 5.6 27.5 342 32.8 42.3 67.0 55.5
subj #6 4.2 4.7 5.2 13.9 29.1 20.9 40.9 45.0 23.0
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