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Abstract

The loss of motor function of limbs in
cervical cord injured patients always result in
severe impairment of daily activities. In
classica  rehabilitation  program, the
outcomes of the cervical spina cord injury
(SCI) patients are determined by the residual
motor function. The technique described as
“functional electrical stimulation (FES)”,
which stimulated paralyzed muscles by

computer to provide “extrd’ muscle power,
could restore the motor functions of SCI
patients. Therefore, application of FES
system becomes an important modern
rehabilitation methodology to restore the
ADL functions of the disabled.

The common C5/C6 quadriplegic
patients are selected as our subjects. Our god
is to use a FES system to restore the
functions of their paralyzed muscles of upper
limbs.

In the second year, a FES control system
with feedback loop was developed for upper
limbs. The FES system contained a diagonal
recurrent neural network controller to
provide suitable stimulation. The clinical
evauation of this FES system demonstrated
the preliminary success.
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(a) Tracking to the desired motion of shoulder abduction by proportional controller
Time 0~50sec 0~25sec 25~50sec

Subject |RMS error STD RMS error STD RMS error STD

18.427 17.985 24.227 23.819 9.601 9.133
20.241 14.172 25.579 18.321 12.84 6.701
13.648 13.232 18.904 18.279 3.895 3.525
13.648 20.727 25.69 20.709 17.755 19.932
21.210 19.201 28.591 24.659 9.0715 8.357

OO |WIN|F

13.715 13.278 19.198 18.571 2771 2.031

Mean 16.815 16.433 23.698 20.726 9.322 8.280

(b) Tracking to the desired motion of shoulder abduction by DRNN controller

Time 0~50sec 0~25sec 25~50sec

Subject | RMSerror STD RMS error STD RMS error STD

16.499 15.096 22.484 18.915 6.241 6.184

13.909 12.834 19.346 17.816 3.561 1.808

11.262 10.599 15.611 14.821 3.158 1.854

26.277 20.628 37.013 22.307 3.321 1.173

10.472 10.286 14.735 14.047 1481 1412

DA |WIN(F

16.227 14.48 22.795 17.269 2.556 2.513

Mean 15.774 13.987 21.997 17.529 3.386 2491
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