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Development of quantitative evaluation method and
occupational therapy exercise for upper limb motor

disorder rehabilitation
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Abstract:

Rehabilitation exercises which maintain a pa-
tient” s interest and quantitative evaluation of re-
habilitation are required. To solve these problems,
we have development of measuring equipment for
upper limb motor function rehabilitation using op-
tical sensor. This system consists of an optical sen-
sor device, a personal computer and calculator
program for upper limb position. When users
move the optical sensor, the motion measuring
equipment calculates position and velocity. We
measured the sanding block position, velocity and
running length during a sanding task for five mo-
tor function disorder subjects. The accuracy of the
optical sensor trajectories was similar in all actual
measured subjects. These results can be use for
the development of rehabilitation training pro-
grams and evaluation methods.
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Fig. 2 Optical sensor system and sanding block
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Fig. 4 Rehabilitation of motor exercise sanding
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Table 1 Profile of five subjects
Subject 1 Subject 2 Subject 3 Subject 4 Subject 5

Time since (weeks) 14 28 61 26 14
Age (year) 60 37 51 42 28
Sex M F F M F

Disease Brain von Reckling- | Spinal Cord In- Brain Anteriovenous

hemorrhage hausen jury C6B2 hemorrhage malformation
Brunstrom Stage Hand v 4 3 1 M
and manual mus- Upper A% 4 4 il \Y%
cle testing Lower v 3 0 v \%

*'Brunstrom Stage: Roman number

**Manual muscle testing: Arabic number
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Fig. 5 Typical profiles of the sanding block position
trajectory (a) and real-time position (b)
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Fig. 7 Experimental results; left graph shows extension
velocity and right graph shows flection velocity
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Table 2 Experimental results length and velocity

Exercise content

Extension velocity (mm/sec) 97.1+13.1
Flection velocity (mm/sec) 86.3+11.7
Velocity of mean (mm/sec) 91.7+6.5

Length (m) 53 £ 04
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