i 3%
Fug HE

A&

HAE, o] G-t

TEHEx, A5 Gur, YTk, F7|Thx,
RO e o THYEHA, +F A G o e, e

AHEg EMG A3 £3

A A Bxkx

et AAE L,

seni bl st 9 o) Bt}

The Decomposition of EMG signals

using Template Matiching Method in the frequency domain

S. H. Park, Y. W. Lee*, H. W. Go*, S. Y. Ye** S. H. Eom#*, K. G. Nam#*#*, K. R. Jun#*x*

Dept. of Interdisciplinary program in Biomedical Eng., Pusan National Univ.
*Dept. of School of Medicine.,, Pusan National Univ.
*xDept. of Electronic Eng., Pusan National Univ.
*++Dept. of Medical Eng., Pusan National Univ.

ABSTRACT

In this paper, we study a signal processing method
which each MUAP(motor
potential) from EMG(Electromyogram)

extracts unit  action
interference
pattern for clinical diagnostic purposes. First of all,
differential digital filtering is selected for eliminating
the spike components of the MUAP’s from the
backgroud noise. And, the algorithm identifies the
over the certanin

matching in frequency domain. After missing or false

spikes threshold by template
firing factor is cut off at the IPI(inter pulse interval)
histogram, we averages the MUAP waveforms from
the raw signal using the identified spikes as triggers,
and Finally, measures their amplitudes, durations, and
numbers of phases.

Specially, We introduce algorithm performed by
template matching in the frequency domain. A typical
3-s signal recorded from the biceps brachii muscle
needle electrode during a
the method
decomposed five simultaneous active MUAP’s from
original EMG signal.

using a conventional
isometric contraction is used. Finally,

Al =
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Fig. 1. The decomposition of EMG signal.
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Fig. 2. The blockdiagram of signal processing for
EMG decomposition.
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Fig. 3. The process of EMG signal extraction.
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Fig. 4. The original and after pre-filtering EMG signal.
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Fig. 5. The spike template in frequency domain.
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Fig. 6. The IPI histogram before/after compensation.
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Templata |

Template 2

Amp(max-min) :0.86mV
Duration 1.2 msec
The numher of phase : 2

Amp(max-min) :0.4 mv
Duration 1.6 msec
The number of phase :2

Template 3 Template 4

PN

N

Amp(max-min} :0.56mv
Duration :3.2 msec
The numbear of phase 3

Amp(max-min) 0.1 mVv
Duration :3.6 meec
The numbaer of phase :2

Temptate 5

Amp{max-min) 0.2 mv
Duration :1.8 msec
The number of phase :2

a9 7. 39 MUAP.
Flg. 7. The decomposed MUAP templates.
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