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Japanese Vowel Discrimination by Throat Vibration Using Acceleration Sensor
AHE 1, a HFIRFE L @R
Shogo Hondai1, sy Minoru Nakazawai Sayoko Takano

MEFHAS AR DI AT & 2 i OGN, ALS (R AR R BEIE) 72 ERFR Ta I a=r—3a v
\ZHER B D B ITRE U CIMIE, BBk ERRx )7k Cala = —va VEIRT T AN ARV AT A
DR ENTND. ZOHRTY, FHAERMEZIZ LD BEEHRR AT 2R HD. Lo, 1RO
TITHEHOMANEEIL 61% TH YV, MEFHIMEMNT 2 DIRER 3 03025720 Tid/e <, BREICX -
TEL D/ A RERHORLTWNENI RENHDT-OERENHE LN EBEZOND. £ TARPFIETIE,
M Et & bR THIEN RS TH Y, B/ A X\ S W & 2 K AMEd S OIRSE)
BV REORIE 2 7 7 A EE T 1. ZORSE, Tl & v OBIER % [H) &

(5] TiE8sh, [db] & T2) TEB%, [H) & Tk TET0%ERY, MEEEL L HFIZE-T
B OHBATE DRt a5 7.

Devices and systems to facilitate communication with patients who have difficulties in
communication due to laryngeal and tongue cancer, ALS (amyotrophic lateral sclerosis), etc.
are being studied using various methods such as EEG and face recognition. One of them is the
study of monosyllable discrimination by EEG during speech. However, the discrimination accuracy
of monosyllables is only 61% in previous studies, and EEG is not practical because it takes
a long time to use and is likely to pick up a lot of noise depending on the environment. In
this study, a linear two—class classification of vowels was conducted using the throat
vibration signal from the accelerometer, which is relatively easy to measure and unaffected
by environmental noise, compared to EEG. As a result, the discrimination accuracy of /a/ and

/i/ was 75%, 85% for /a/ and /w/, 55% for /a/ and /e/, and 70% for /a/ and /o/, indicating
the possibility of discriminating vowels by accelerometers.
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PARAMETER CONDITIONS MIN TYP MAX  UNITS NOTES
ACCELEROMETER SENSITVITY
Full-Scale Range AFS_SEL=0 +2 g
AFS_SEL=1 4 9
AFS_SEL=2 8 9
AFS_SEL=3 16 9
ADC Word Length Outputin two's complement format 186 bits
Sensitivity Scale Factor AFS_SEL=0 16,384 LsBig
AFS_SEL=1 8,192 LSBlg
AFS_SEL=2 4,096 LsBlg
AFS_SEL=3 2,048 LsBig
Initial Calibration Tolerance £3 %
Sensitivity Change vs. Temperature: AFS_SEL=0,-40°C to +85°C +0.02 %G
Nanlinarity Best Fit Straight Line 05 %
Cross-Axis Sensitivity 2 | %
ZERO-G OUTPUT
Initial Calibration Tolerance Xand Y axes 250 mg 1
Z axis 480 mg
Zero-G Level Change vs. Temperature | X and Y axes, 0°C to +70°C 435
2Z axis, 0°C to +70°C 260 mg
SELF TEST RESPONSE
Relative Change from factary trim -14 "% 2
NOISE PERFORMANCE
Power Spectral Dansity @10Hz, AFS_SEL=0 & ODR=1kHz 400 gl Hz
LOW PASS FILTER RESPONSE
Programmabile Range 5 260 | Hz
OUTPUT DATA RATE
Range 4 1,000 | Hz
INTELLIGENCE FUNCTION
T 3z mgiLSB
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O ADC 44.1kHz
Microphone
ADC 1000Hz
Acceleration Sensor
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