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Study on Footstep Expression Method for
Awareness Support

HIROKI ECHIGO™ MINORU KOBAYASHI™

Abstract. We are working on realizing a system that can obtain a feeling that a family living apart is nearby. We have experimented
with a method of communicating the state of life by recording and playing footsteps moving using multiple microphones. However,
discontinuous movement was felt and the object could not be achieved. In this paper, we report experiments comparing multiple
kinds of methods for changing the volume of footsteps played by multiple speakers. In addition, we considered the footstep
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expression method for awareness support.

Keywords: footstep sound, awareness support
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Figure 1 Image of our goal.
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Figure 2 Walking locus during recording.
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Figure 3 Waveform of Footsteps during recording.
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Figure 4 Waveform of Footsteps imitating recording.
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Figure 5 Waveform of Footsteps whose volume is gradually

changed.

14,055 1-0.91 BRI TRMS ODERFKER->TWND &
ZAE2WH, LV ol LHIcRKBHT AL LT B,

321 B LERE
3AHIOEEE S &1, REEA OGP E IV THIME L7
F7 7 ANVOWEREZK 41277, 2 4HO RMS OfE 0.3
TR, ZNUMKEOEE O RMS OEIX 0.2 LLFIZ/2->TE
D, K3 ERELCES 7% RMS ODEOHBMH > TNDEZ LA
BNG.



IPST SIG Technical Report

322 BREDEEFRAICELLSELE
EEEHDFIRDOE B2 e [T L S THIE L =55 7
7 A VORI ER 5128 T. 1 4H D RMS OfEIXX 4 &1F
EAEEDLLIRNA, 24H O RMS OfEIE 0.5 FREEIZ /25
<k, 4 L0 HREVEIZRS>TWNDEZ b5,
Fo, TOBROEFTBH 4 LV K& /hoTEY, K4l
ERTHELDICHERENNEL Lo TWNEI ERDOMND.
SR LTERIE &2 HIE LB IC DWW TR R B, <A
7 aiRyTERE LER, ~A 7 akrnd 2.61m Ll EER
TWLEEICHNIVEEREZZ TN EZ &b,
2.61m PLEBEN TV D & X 13-18dB OFRIT/ 5D K 5 I2H
fELTZ. Thbb, RKETEOREVNIEZ 272 &% 0dB
ELmE X, 291 BET-18dB F THYEMICEEN/NEL
2%, HE% G(@dB), B & t(s) & Li=FalcETE, U
ToXoicis.

600
T 97

G=
ZOBEREZE ST DI, FOMRS ZFHT 57201
WIEREZ VD . IRIEFHEZ F(o)| & L7z & & DFHERR
i, UTOXEIICRTLRTED.
G =20 X logo|F(w)]

323 REBEDBEZRRAICELRSIERLT 2

322 Wik D bEERBREFTFR 7 s AN EHIETS.
2.61m C-18dB 272 5 D TiX72 <, £ D143 OFERED 1.305m
T-18dB 12725 K 9 IZE%FH L7z, 97725, 1.455 5 C-18dB
WD EIICTEREBASES. ZhaTRTELUTO
Xoeis.

_ _1200,

97

ZORESEBITHWE L SROER ZX 6 12”7, 6
TIRHAOREZDBRENRD B, 4 X Lo icE
BRI LTEY, K5 L0HREVERTEFORE SN
S RoTNDHZ ENbMND. 24 H O RMS O 4 &
FEALEEDLROD, ZTOHD 0.9 #-1.82 RO RMS
DEIFREL ZoTWD. — T, S5 LT 5 L, 2245
HLIBE RMS OfEIZ/NE L 220 TND Z LN bh 5.

4. EER

4.1 EEBAM

ARETIE, BREVPBEMBETL, HHACHEI X0
o7, RARIIBEFIL WL LTI X5 Z & &Rk
HZEEAMEL, EEHEFEICOVTHEL TN A.
T, v A7k TiERL, BREAOEREFIH L TE
FOBEEZRAL THEREBARONEND) 2 EEHFHAEL
7=.

(© 2019 Information Processing Society of Japan

Vol.2019-GN-107 No.12

2019/3/19
RRICELIERE2
—F—9 —F—%2 —F—93 —F—54 —RMS
08
06
04
02
dhes. W_._

o 0
000/10.187 037 0557073 091/11.09 127 145/ 163 182 200 218 236 254 272 290 309
2

(SINY) 0k 0k >+ S W/ X 3

5 (s)
K6 Fikzire 2L SEI R 2 OEIY
Figure 6 Waveform of Footsteps No.2 whose volume is

gradually changed.

X 7 EERORRF

Figure 7 Experimental situation.

4.2 EERRAR—ZX

FEBRAAN—2X, JeATHFZE[2][3] & SetE & i 2 D 72T,
1373 2.61lm DIEFBAR—2A &2 HE LI2(K 7). FEFRA~
—ADEZTAFIGRA— V25K E L, KB RKIIZmD >
T2mDEIWC A= 2 THZIIRE L. AC—HT
4 DFNENRGE AR —/VZRE I TIH Y, Raspberry Pi &
Bluetooth THift L T\ 5. EBRSME L, ERAR—2D
HILZ#E->Th bolz, ERICER LAY —HTY =—
o> SRS-XBI10 Z i L7

43 BEBEYRTLA

EE5 A DFTOARAE— I DEIRICEHET 5%, JiTik
JEB1E RO R EEFAET 2V AT L%&HEE L7z, Python
ZHAWT, /— kY3 &P —3, RaspberryPi &7 7 A
7> k& L7=. UDP (User Datagram Protocol)ififg C./ — h
/XY 3725 Raspberry Pi ICRIFFCHADEXZED. &
FTOFERFMZRERMT 272012, NTP (Network Time
Protocol)[14] & L7=.NTP & 13 % v b U — 27 {28kt L T
WOHERROWEZ 2T 270 haLrThy, SREO®R
EEWOT. EOT0, #HED Raspberry Pi DIRF%]% NTP



IPSJ SIG Technical Report

IZREL, TXTO Raspberry Pi DR ZEHED. A
DE & FAET DA A [FRF 1235 D Z & T, Raspberry Pi [F]
DEERWET I ENTED. BAREAER S L—T15]
&2 &, NTP DY — "D F A LR TR HALEYE
BRI LT 10 7/ BLUNTHD LS Tnd. AR5k
BRCIZ 10 S U BLINORRELZFTFART S X 5 1T L2y,
Raspberry Pi & A &°— 7773 Bluetooth THEE S 41TV 5 %%
bLHY, WKTI100 I U FRREEDEIEAE LTz,

4.4 EEEH
FBRIIFR | © 4 FMETHET D, ERBINEFITIE, £ 1
IR LT 4 RFEOEF N ENHTAE LN, 77
— MIFER 1 O LiIcEE ST, ERBINE~OEM
EBIEAE 27T, K20 Q1,Q2, 4 1T 7TEFEDY »
J— MRETIHi =¥ 7. FAOIEFIL, IEEIC K DR
DRBEEREL, ??/ﬁﬁﬁémmt
FEE%, ERSBMEFICITE IR LEER 21T, FEB
SMEE MIEIH] EEEZELTHL LoD, 77 Uk

1 FEROEM
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Table 2 Questionnaire list of Experiment.
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Table3 Questionnaire list of After experiment.
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Figure 8 Result of questionnaire Q1.
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Figure 10 Result of Questionnaire Q4.
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Figure 11 Result of questionnaire after experiment.
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