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Abstract : Biopotential signals have been used as command in systems using electrical stimulation of motor nerves to restore movement after an injury to
the central nervous system (CNS). In order to use the voluntary EMG (electromyography) among the biopotentials as a control signal for the electrical
stimulation of the same muscle for CNS injury patients, it is necessary to remove M-wave of having high magnitude from raw data. We designed an
optimal filter for removing the M-wave and preserving the voluntary EMG and showed that the optimal filter is eigen filter. We also proved that the
previous method using the prediction error filter(PEF) is a suboptimal filtering in the sense of preserving the voluntary EMG. On basis of the data
obtained from a model for M-wave and voluntary EMG and from actual CNS injury patients, with false-positive rate analysis, the proposed adaptive filter
showed a very promising performance in comparison with previous method.
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Table 1. False-positive rate each of PEF output and optimal
filter output for simulated data (a : the amplitude of M-wave, T
. the shape of M-wave, ord m : m th order of filter)

a ., T Filter |Samples| ord 1 | ord 3 | ord 6
000+20%, | PEF 9600 105 16 0
20420% | zm 9600 101 0 0
000+40%, | PEF 9600 773 5 1
20£40% | 9600 736 0 0
200+60%, | PEF 9600 1009 50 6
20460% | zm 9600 938 0 0
200+80%, | PEF 9600 1130 60 13
20+80% = 9600 1062 0 0
200+100%,| PEF | 9600 | 1152 | 142 9
20£100% | g 9600 991 0 0
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Table 2. Subject profiles including lesions

D Lesion Sex Age
posttraumatic myelopathy
JoY C5 (SCI) Mo %
PYB Left Hemiparesis M 34
stroke
posttraumatic myelopathy
KYJ C4/C5 (SCl) F 45
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Table 3. False—positive rate each of PEF output and optimal
filter output with data measured from patients

1D Filter Samples ord 1 ord 3 ord 6
PEF 345622 10219 413 9
JoY -
ESES 345622 10048 90 0
PEF 438138 16794 1022 44
PYB
ESES 438138 15655 488 0
PEF 451066 10663 476 50
KYJ
ESES| 451066 105396 90 1
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