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Fig.1 Records during mastication
Sampling frequency is 5 kHz.
(a) Surface EMG
(b) Vertical movement of lower jaw
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Fig.3 Analyzed results of the evoked EMG

(@) Results of the stochastic wave analysis
(i) Time-varying sample mean (solid line) with
standard deviation (broken line). Number of
sample is 84. (ii) SP interval was segmented by
the statistical test.

(b) Results of the FBEO {J&%o} (i=1,:,5)
Gradual increase of the order towards clench-
ing phase was showed by the FBEO analysis.

(¢) Results of the locally quasi-stationary process-
ing {K“®} (i=1,-,5)

K® moved in SP interval.

Zh, EFOBKAEEME (TC  tooth contact) Ik > T
FERIE (reflex), & 5 ICHHERIEXRE (SP ; silent
period) DBl ER I XN T3, 0%, BHOESE
(open) WA} THEENIRT T3, HERICLS
&, PIEENORMG - RTHIB L U SP 2 &0 - BRI
DODXENEEERBITH S Z L3brd, /87X —%
3 {aP}, (KW} L7, RFTEEELETRE, HE
BOEIIGECTHE s R BERE 2R L (KhR

— 18 —

En).

—75, REATEELE (HO8E) TR ST A—5iF
BRRIZER L. 22T, BIE? OSWBERER,
CORMTRESNIFEEENE (REEL) OARIE
SEMAEETHEEL, HERFL TAaLY. 20
R, RFEEELED/ NS X —5 OHEEEHL EMEIE
WHDEEHMETE . B, —ERALDOEDORXRH
(clenching) T, HALEZE L b RICHERLESNLTL
3,

FRBEORYLIIZOERIBEE AT THRL ICHHIEE
KREADEML T LBRTH S, 22 TR, 20—
LT SP #F¥IcEH L, BREMERTIIHERAR
ELTOBERWH ATRETH %, 8 3 [ (2) i3, HaHHIH
BAE® 12 & 3 SPRIBOSNERTH 5. #HatH
BRI, BAREHER L IEEREERIC L 2/
SR E CERRIOMEIEEREL, FREMER
WMo BHETHS, LaL, SPEIDOREE O
RECBRRIZTRETH - 7.

—F, /XY — U ERRRISIIBIC AL o e IEE B AR T
b LEERBERME? (LAF, FBEO ; geometrical
orthogonal relation of Forward-Backward predic-
tion Error vectors in each Order) & & #iE, —E®
H L HIFD TEH X %2 H# (standard pattern) & L7z
R, SP ¥ TLHEESRBIHTAS NIz L D RR
BEEBRETWEDEEZONLZ(KID), 20
Rz BrEERLEIc L 2 (K9 THET S L, X
3D &I B, BT, /9T X—F OREREEI
Ao 3 H8, REZEAL L OB FBEO 1% CEERET
U,

FAREIZ, BROBBZBATH S NI HEEELE -
BTHTO (K} ORERESL, BEERES LY
DTHB, MERICENE, L5 EHD « LBETH
D DRFEIEUENZICEZ ZS Thb, Thbb, E
BETIE KYK? 2B80T, ZOENEME»S %
hzh 1, -1 tOMTERMICA A —XICBITT 3
(K2 (b) 2H). ZOFBICER TR, BRICH S H
CReREgsEDHEICON T, (KD} OREBHIZER
FERY — NGEDT VT Zedbh b,

4-3 8 # BF

RAFHEE BB OB#IZ, BRI ONTE {w) »
EHEL T BB TH2BIIPFC—BiE>&D LT
Vw3, BIEBIEGXECOBIBOREIIE P, 2B
NTw3, ZOBDMED» S, R(6)ICLD/ST—AR
7 P VOIREESEHE TR B,

BE5EIC XD L, & P, IBEBKIEFORE»S
Bt IEL S, ERLHEBRCIHBICREBLIL

fRFD 62 &£ 9 A



JRFrHEE F AL & 5 EBRHS RN DR O 0 (189)

FAR FHEOEFLACBIT S (KY) ORZEEMH
Fig.4 Time-varying characteristics of {K”} (i=1,
2) during treatment for new denture
A few cycles are superimposed.
(@) Just insertion (b) After 4 months
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Characterization of Masticatory EMG during Movement
by a Locally Quasi-Stationary Processing™®

Thoru KirYU**, Taizo IjiMa*** Yoshiaki Sarton**, Kiyoshi ISHIOKA'

It is of interest to characterize a dynamic function of muscle during movement, which is a non-stationary case, from
surface EMG signals. This paper presents a new approach. This is based on a block algorithm in which a signal is
divided in time into blocks and time-varying parameters are estimated in each block. A locally quasi-stationary
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processing, which is proposed here, is the method to estimate the parameters of an AR (autoregressive) model more
precisely. It is assumed that an AR model represents a surface EMG generation system.

There have been many methods for the non-stationary analysis, for example, the synchronous averaging in stochastic
approaches and the estimation methods of short-time power spectrum and system function by a locally stationary
processing. However, the synchronous averaging method is restricted to the evoked responses of EEG or EMG and the
locally stationary processing is not sufficient for essentially non-stationary signals.

In this paper, AR parameters were estimated from the surface EMG of masseter muscle by the locally quasi-
stationary processing and the results were compared with the parameters by the conventional locally stationary
processing. There are non-stationary intervals around evoked response or onset of masticatory EMG. AR parameters
are linear prediction coefficients, reflection coefficients and poles.

As the results, the estimated characteristics of the time-varying parameters were reasonable in relation to the locus
of lower jaw movement and the significant differences were showed in the non-stationary intervals.
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