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A Design of Real Time Measurement System for EMG Silent Period
Under Window Base
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Abstract - A mechanical or electrical stimulation to the mandibular symphysis during a maximal voluntary clenching of

the teeth always produces a jaw jerk followed by a silent period (transient stops)

in the masseteric EMG

(electromyogram). Generally, a mechanical stimulation is followed by a single silent period, and an electrical stimulation
is followed by multiple silent periods. In this paper, we propose a new algorithm for determining the duration of the
masseter silent period. The decision approach in essentially based upon a segmentation algorithm consisted of variance
filter, median filter and gaussian filter. The new adaptive digital notch filter using R-CLMS(reverse constrained least
mean-squared) algorithm is proposed for the elimination of powerline(60Hz) noise. At the same time, we design a real
time measurement system for the EMG silent period under Window base.
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Fig. 1 EMG signal of masseter muscle by stimulus
during maximal clenching( where the arrow !

represents the starting point of stimulus, sampling
rate is 25KHz). (@) Generated SP by mechanical
stimulus. (b) Generated SP by electrical stimuius.
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Fig. 4 Distoted EMG signal by CLMS adaptive digital
filtering. (@) Raw EMG signal. (b} Distorted EMG

signal by CLMS adaptive digital filtering.
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Fig. 11 Filtered EMG signal using R-CLMS algorithm. (a)

EMG signal including SP1 and SP2 contaminated by
power line noise. (b) Adaptive filtered EMG signal
using R-CLMS algorithm.
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Table 1 Results of SP measurement using the proposed
method.
Electrical Stimulus
Subject SP1 [ms] SP2 [ms] Latency
mean SD. mean SD.

KTH 16.52 274 27.28 409 1524

KWN 12.68 2.68 24.88 3.95 13.64

KSH 15.96 1.22 29.92 6.05 12.68

LJH 14.22 2.55 27.13 456 11.34

YNB 15.39 1.79 29.99 3.14 14,94

YDJ 16.40 215 32.40 3.18 15.20

SJH 14.80 1.08 26.12 212 14.01

KHS 15.84 242 28.76 574 13.72

KBK 14.99 225 31.54 401 14,34

PJH 11.93 2.23 25.89 3.15 13.38

Mean 14.87 2.11 28.39 3.99 13.84
= 2 Connemann®l HH g o|23to] X8t wZel SP

Table 2 Results of SP measurement using Connemann’s method.

Electrical Stimulus
Subject SP1 [ms) SP2 [ms) Latency

mean S.D. mean S.D.
KTH 16.63 3.77 27.52 5.94 15.23
KWN 12.72 3.06 25.36 470 13.22
KSH 16.87 2.09 30.29 7.14 12.15
LJH 14.66 341 28.57 5.18 10.67
YNB 15.89 295 30.14 3.85 14.33
YDJ 16.46 3.21 32.80 4.28 15.02
SJH 14.85 243 26.85 4.92 13.75
KHS 15.52 3.50 28.84 7.39 13.35
KBK 1493 347 31.64 5.36 13.91
PJH 11.52 3.79 25.83 5.44 13.23
Mean 15.00 3.16 28.78 5.42 13.48
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