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Analysis of Shoes Sound

Kihachiro TANAKA™, Toshihiro TATSUMI, Tsuyoshi SENDA, Takashi FUJINO,
Tetsuya WATANABE, Taichi SATO and Fujio TODA

*$ Saitama University, Dept. of Mechanical Engineering,
255 Shimo-Okubo , Saitama-shi, Saitama, 338-8570 Japan

In this paper, shoes sounds at walking are investigated. Their sounds may show individual
walking characteristics. So we can recognize someone coming and one’s physical or psychological
condition by the time history pattern of their sound pressures. Their sounds are different by walking
style, and there are two strong sound pressure waves at one step. The first one is a wave at heel
touching down the ground and the second one is a wave at the front part of shoes getting down the
ground. We study on the source of the shoes sound. The vibration generates by a collision of the
shoes sole and floor, and transfers to the shoes skin. The sound radiates from the shoes skin parts.
And, it is investigated that the shoes sound includes air compressing sound. Using their patterns and
frequency characteristics of the sound pressures, we can understand who comes up and what is one’s
condition.
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Fig.1 Occurrence of walking sound
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Fig.2 Walking sound (good physical condition)
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Fig.3 Walking sound (tired condition)
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Fig.4 Walking sound by high heels
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Fig.5 Frequency characteristics of walking sound
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Fig.6 Acceleration at floor tapping
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Fig.11 slippers with grooves
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Fig. 12 Frequency characteristics slippers
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Table 1 Individual walking sound data

person A B C D E
®sound pressure ratio [ 0.4 0.9 |10 |04 0.5
@second/Dfirst wave
@interval of first and | 0.10 | 0.10{ 0.16 | 0.14 | 0.05
second wave [s]
®interval of a step [s] | 0.85 | 0.60 | 0.65 | 0.55 | 0.60

frequency 300 | 300 | 300 |300 |300
components [Hz] 800 | 700 | 800 | 600
1200 800
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Fig.13  Wave pattern of walking sound
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Table 2 A result of listening test [person]

Ty tion rate
tico Gpe 1.01] 1.03[ 1.06] 1.13| 1.2{ 1.27| 1.35| 1.43] 1.52 1.61
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Fig.14 A example of transformation of frequency (first
wave)
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Fig. 16 Onomatopoeia “soro soro”
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Fig. 17 Onomatopoeia “kotsu kotsu”
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Fig.18 Onomatopoeia “zutsu zutsu”

NI | -El ectronic Library Service



The Japan Soci ety of Mechanical Engineers

1308 # =1 2) i il
IZETOERBTOME I LR - FEMET RITo 7.
(&) FWELYINn5 (K 15) —HBOHF R 2WOEEFER»rORIILD I L,
g5 FHWEF1< (K 16) ZO2WHORE IV BEE, TREVFHTES
DE>3TH3, (LB OBATHEELREITRD-T ZE, NIOHEDNRT A —F L L TEE 1RO DOHF
WBZETHAHID, FEOREHEAOEBENKE W &, FOFKTIIH
Kz, $540 AOFLECHE 7 v — Mgk 2 &, ORDOILADIREDOFENKECI LR ERDPD
HERIRO LY IIEINS, 7.
GER) HobD, Izolo, T2I2EE17) S NWHEOHfHE - DL LB, ¥l
(@) DI, oD, EALA T4 VAT AELTOMEDHT, HOBLADD
() o3 o (X18) DS RE DERNFRNECAMEORAZHFZ T &
ZIThhb i BETAVIADEI-HL 72,

RV Y N DRSO IZHE, Bk r b DJEI,
= (7] OFB(ER)T (4] OFBEE &) T
[ ] OFNUEH)2ELTWEIETHS, (1) HTHFIE, BREmE S ORMIEENE, 7 V-7 27/

e o e RS oA Ty, (1992-11), 47-54,
4EETORRL L TORMTORERN L H 25 (2) AWA - FEE - HTE - KMGEE, SHER

X [

Wz e, [homo] e [2D22] bwd kdiT W ORGRERE BT 23 (20 1), HFBEFEKR
i [h S DmoODE <7 =5 LIRS, (1987-10), 957-958, B
Hie I e 1910 FlEHCC, 20 (3) FEAEE - SRR, KEOBRERED O RE R
REEFEHERL T T L, JTLRK & S ITRTHES FOHE L BHEOWN, P TEESEIIERE,
DEH THZ T B VAR NS DO TE LRV (1995), 19-23. B
o A (4) BEEEEE, % = ORIE, (1088), 7 —r%y 7 A, FE.
YPOBEFEHT TS JLNHRD. (5) WFEEELIE, B L EH, (1966), 7074

(6) M/ \ER - MAEZE—HR - EBEA—, BREORBICE T
LEFFEEORET, 1R, 61-592, C(1995), 4730-4735.

(7) FEHFEEEEH, HREAELE ANOEEDOVRLVS) ;

HEWwHELT, TS OEERENED L5 BHE CD, (1994), KING RECORDS. ;

MEFREL, FOLICAZBECTOEDNICDNT

6. #&

il

NI | -El ectronic Library Service



