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Improving the Perceived Texture of Foods by Providing a Pseudo-chewing Sound

— A Study on Pseudo-chewing Sound Generation Method —

Hiroshi Endo™!, Hidekazu Kaneko*!, Shuichi Ino*! and Waka Fujisaki*!

Abstract - Food texture has been reported to vary by changing chewing sounds. We used EMG to generate
pseudo-chewing sounds and developed a system to vary the perceived food texture of nursing care foods by
feeding back the EMG chewing sound. However, this method could not provide various kinds of pseudo-chewing
sounds, because it directly fed back the EMG signal as a sound. This research aims to improve the
pseudo-chewing sound presentation method to be able to provide various kinds of chewing sounds. The developed
device uses an envelope of EMG signal. Pseudo-chewing sounds are stored in an MP3 player. The volume of the
played sound is adjusted according to an amplitude of envelope of EMG signal. Using this device, sound/food
congruence was examined with two kinds of softened Japanese pickles. Six kinds of pseudo-chewing sounds were
tested (white noise, EMG, and four kinds of actual chewing sounds: rice cracker, cookie and two kinds of Japanese
pickles). As a result, participants felt the sound/food combination unnatural for the white noise and EMG chewing
sounds. When the pseudo-chewing sounds of Japanese pickles were presented, they did not feel the sound/food
combination unnatural. We concluded that the newly developed device was effective to improve mismatched
sound/food combination.

Keywords: Chewing sound, Food texture, Electromyography, Elderly person and Mastication
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Fig. 1 Experimental setup. (a) Overview of pseudo-chewing sound presentation device and signal processing. (b) Preparation for

chewing sound.
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Fig. 2 Frequency profiles of pseudo-chewing sounds. (a) EMG sound and noise sound. (b) Tsubo-zuke and Shiba-zuke.

(¢) rice cracker and cookie.

B OEEEOFE2MAE Lz, EoHamhs LTk
DY (R 7 v ¥%—) OHEEROETZHAEL
7o RO BRI LIZHE S OF — & N— A F 1%,
AR D 57 3E THERR L=, B 2 (BRI 5 o 8 I e
oY, YR EERET. RIfFE 7 v X —1E, EhE
N2 B B 2R LTS, ) A RS B 13t
MRESBRDETHDLZ EBNBDD,

224  FRIEH

PR SNEREIEE I L 0. A5 & OERRS &0
E BT 2% EBFGT 7 — MTTEHIL 72,
AL, BRLEME S A EEEOIEIE S L LT AN E 50
TIHZRL, HBERREAEITND & LEGA IS
L CEDREDEMBEN S 50O N7, TU7
— h~DEEL T HEETIT > 7,
SOICEUMEEEN EDOL S B LTHZ X200
DOWTOFh BT > 7=, T RIET ] TEEE T TREE)
[7v%—) TERTHRV] O 5 DORPIE~DOHLIE
WEOYTIEE D EAHV GEEM) %, 5 ORI~
DEFD 100%I272 25 & OIS MZ1T - 7o, EBEHET
r— &KX 3IZRT,

225 EERFIE

FERIIE G O EEO R TV, R EEE S I3~y K
74 rnbMnt, HEE. AEORFHIE FICEMm
ZEEEL, FHAIL 7=,

(a)
I AW e Eb5 e Ay FERIC
<
Beatnt | | | | | | | meahnt
s | | | | | | | &%
(b)
R ST At b AT
R R B R

B3 EBRHET > — b (a) EMEOFHIE (b) 4T
1T E D E O

Fig. 3 Questionnaires. (a) Evaluation of sound/food
congruity. (b) Evaluation of sound similarity.
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Fig. 4 Subjective evaluation of sound/food congruity.
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Fig. 6 Relationship between sound similarity and sound/food

congruity.
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Fig. 5 Subjective evaluation of sound similarity.
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