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Abstract: The applicability of accelerometer to the observation of body motion during mandibular movement was
examined. Two healthy participants adopted a upright sitting posture with their head, neck and trunk unsupported,
and were made to perform repetitive jaw tapping movement.

The acceleration signals of 1) the head and the mandible in the up-and-down direction, 2) the head, mandible, neck
and trunk in the antero-posterior direction were measured. Piezoelectric accelerometers were attached to the body
surfaces at the forehead, the mentum and over the spinous processes of the sixth cervical (C6), twelfth thoracic (T12)
and third lumbar (L3) vertebrae, respectively. These signals of acceleration were recorded simultaneously with the
path of mandibular movement by means of a Mandibular Kinesiograph (MKG).

The results were as follows:

1. On the signals measured at the mentum, there were superposition of the low frequency component, the wave
form of which did not correspond to each stroke of jaw tapping, and the high frequency component appeared
synchronously with the occurrence of tooth contact. We might assume that the former consisted of the body
fluctuation and the latter of the tooth vibrations. To clarify the acceleration signals accompanied by jaw move-
ment, it was suitable for them being cut off with high-pass filter at 2Hz and low-pass filter at 100Hz.

2. The acceleration time traces measured at the mentum, filtered in this manner, obviously reflected the phases of
mandibular movement. And around onset of jaw opening and closing, the direction of the acceleration signals
agreed with the one in which the mandible displaced.

3. The acceleration signals measured on the head, neck and trunk were observed. The mobility tended to occur in
the particular direction depending on the location of the accelerometer.

4 . These results confirm us that the body motion, particularly its direction, can be detected with accelerometer.
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Table 1 The specifications of the accelerometers.

B 501FS 612 612ZS
(BapfY) (i) (=R
B E 0.7mV/G 2.0 pC/G 1.6 pC/G
HRE 5% 5% 5%
ISEREER 03Hz~50kHz  1Hz~20kHz  1Hz~10kHz
ERARAMEE +1000G £1,000G £1,000 G
f?fiﬁé@% $79X51H  §65X42H 1TWXTHXID
hr— 28 55 55 Fy
g B #50.6¢ #0.8¢ #35.0¢g

HE 11,0006, EER50eATTHS.

MEEOBIE U T ORM L L UHETITo 72,

1) FEERE THHO ETE (EB1)

IEEY vy 2 7 v 7 (501FS) OEd (BEEHE) 2%
BEDOKE L AT R LIWBHAL Y Y TEY 7Ty
TOREE R L, MERE A P H AT -V ANT
— 7 CHEE L.

2) BHES, THAL W - KRB OuIKRE) (FEK2)

MLEREREEBALE, ATAREE, A FAAB, S HIZE6
SHEOMZRICH LT HETEE (LLTC6), 12kt d
U IEMOMERICHY T 2FE (LLTTI2, L3)
LU hEEY v 27y 7, BIEEERE A b AERIC
IZEBRIEF LS0IFS %, C63 X UTI2IZI3612%, £ L
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a : MKG vertical disp.
\/ \,/ \/.’*—] s.r:\)m

b : MKG vel.

AN S W T

¢ : derived accel.

accelerometer
d:~2Hz

)
200 ms

1 A MFTASTRE LA £ T EYIERE R
Fig. 1 The time trace of the up-and-down accelera-
tion signal measured at the mentum.
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EF—F L a—% (SONYHBA-621S) ICFBIEL
7-.
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Fig. 2 The time trace of the antero-posterior accel-
eration signal measured at the mentum.
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Fig. 3 Frequency plots of the up-and-down and antero-posterior raw acceleration signals at the mentum, and the

effect of high pass filtering on them.
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DIEEEEHCHIE L 72 IR EE 3B - PACES) & 13
BHEWSIG L 2 WEREESRSPEER T (B1-d).
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Fig. 4  Relationship between the peak amplitude
of the up-and-down acceleration signals at
the mentum and the maximum velocities
(MKG), around onset of jaw opening and
closing.
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W& OB - 72,

PLEo & 5T msEEEE CllsE L 7 ik o & F 3R
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Fig. 5  The time traces of the up-and-down accel-
eration signals on the head and the
mandible.
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Table 2 The incidence according to the direction
and the peak amplitude of the up-and-
down acceleration signals on the head and
the mandible, around onset of jaw opneing
and closing.

BR 348 D RARS HA

FE (BRE) K&
EAE5TFTE 2?2 G

BACIAE D RBAtAHA
FE ($RRE) K&ES
£EFTE 2 G

HUREEB 30 0 0 0072 1 28 0 0048
T4 0 30 0 0513 30 0 0 0282

? D MEIE LAY R & @ n=30 strokes
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DEREERTE AR L, MRS hICELTLES (1
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IR T O B KRG (FEXHE) OFWTH5, BB
CAHDORBEHIC BV THIBEE & 4 b7 1 B H o
HEELALD A O N BII30A P — 2292 @ — 2 Bl
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Fig. 6  The time traces of the antero-posterior
acceleration signals on the head,
mandible, neck and trunk.
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Table 3 The incidence according to the direction
and the peak amplitude of the antero-pos-
terior acceleration signals on the head,
mandible, neck and trunk, around onset of
jaw opening and closing.

B CI48 D RAE A
I (BRE) KEE
RIA A ? G

BACI4E D BALA HE
HE BREE) kEE
A RS 7 G

HI%ESE 0 30 0 0.047 30 0 0 0.031
48 0 30 0 039 30 0 0 0612
cé6 30 0 0O 0037 1 29 0 0.020
T12 26 4 0 0011 6 21 3 0.004
L3 25 5 0 0010 9 19 2 0005
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THEBIZH B LZBEIE L TVWAE I LERET L)
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