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A Footstep Expression Method by Position Measurement for Awareness
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Abstract: The number of people living in single-person households has increased. If daily life cannot be
shared within the family, you will have loneliness, anxiety, and worry due to the gap of life. In order to solve
this problem, we aim at the realization of the system which shares the sound of footsteps from the household
of a distant family to create the impression that the family is nearby. In this paper, we aim to represent the
movement of footsteps from the information obtained by position measurement in order to solve the problem
that occurred the footsteps were recorded with a microphone. Comparison experiments were performed with
the proposed method. It was confirmed that the proposed method was effective for transmitting appropriate
footstep movements, and that it could be automatically expressed from position measurement data.
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Fig. 1 Image of the proposed system. Our goal is to realize

a system that shares the sound of footsteps from the
household of a distant family to create the impression

that the family is nearby.
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Fig. 2 System schematic.
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Fig. 3 Differences between the method proposed in this study

and the method proposed in previous studies [6], [7].
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Fig. 5 Schematic about how footsteps sound change.
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Fig. 6 Recorded footstep amplitude and average RMS value.
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Table 3 Questionnaire list of After experiment.
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Fig. 11 Result of questionnaire Q2.
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Fig. 12 Result of questionnaire Q4.
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Fig. 13 Result of questionnaire after experiment.

BIMED—FHS L, FMEOFH D 3.1 & 4 5koh Tl
— AR THoT. FfFd ot cERENRY 4 V2
7 D SIEMNREEIT o728 25, &fha &5k dD
BHZ BT 5%KHE, 5 ¢ & & d ORMIZB VT 1%k
THEEPHE T/,

EEERIAT o 72, [After-Q1. 4 VT, &b 1 A2
HLTWR L) ICELA0FMEIHD L ETLE YA &
VO BB ORERER 13 1R, Seff d L& -EBRS
BED—FL L, RO 0% TH o7 2FEHICE o720
E5Fa D 25% Th o7z, Feffd 2EIR L 2EBRSINE 1L
[BLER S IE VR RIS L 2 BRS o7z [A
DHREMMS>TVBE LD L7225 ] [EHET AEL %>
7ol LW BERND o7 S a BBEIR L EBESINE
[REUND ) 4 XS0 ED, T4 7K LI Th»
) REL S| LA X0V TOBERY»H - 7.

96



BRIEF=EmEE Vol.62 No.1 90-99 (Jan. 2021)

54 Z&

QL CEMUTLIZENRON L5722 & h 5, BHA

FrRHELZb0%FHLTH, EETHLHEELLT
EG o7z, Q2 TIEEM a &4 b OFFHEMEA 1-7 £
TERESNTVDLDIH L, &M c &M d OFFHfE L
15 IBIRAEHR LTV BT 0D, 2HICENEILT 5
L, BREBEH LTV L)IE LR TVOTIE 2w rLE
AoNb. T72, b E5Me, &b L&A DRI
BOWTHEIZEN D722 L0, BEHOEIR % 5w
WLzl &, HallEmrd 23D EBRE L Tn
BTWEIIERLTWwWEL EEZLNS,

S b EBRSINE I L BB K L S5 K
ELT, BEITAEE LM M, EEHAEZERTHI 2
BWIFEPFAET A6 Thb EEZLNL, X4 DK
TR LIEEZLOMKETIE, v~/ 270k A TEED
WETAE, ~4 705y B TEEENEALTWS. 2
DA 7Ry A, BOMESITL TS, EHOTEIR
FIZREEPH I Z 2 WIFRZSFELTBY, ZORMD
HHZETHRMBHIL TSI )IEETWEDTIE W
NEEZLND, FTO1D, &fFd L) b S SITECRER
TWESEIGE, &b o kS 1c, THIE IImEBE L
TWALIHIELLDTIE W EER D,

Q4 DFERD S, Feth d DD LK ITHRTHEEBEAD A
BHENTVB LI IR L WEEZLNL., T2, B
WU L HHIE, Flc22odbe#E2 5. $312HIE,
EAETHDOADBHENTVDL L) IIRELZETHDH. &t
a L&MEb i, BREDN [EAEENENTHDOAI KT
LXK L L] L) ERBMEN S ol b,
EEBRBNE I LT AR E B O 28 & 25N T &
T, ErSH b0, A0S IZADOARTHENLTW
HZADMEZHM L TV EER DL, Z0720, [HUES
DHFEFETH, AHPLHMIZREEOELITE, Erblz
ZHREDFHLEIE) L) IR LT EV R EE X
5. 2O0HOEMIE, FOELNICL > THEEAMEKL S
EWVWHZETHD. FfceTiE [HASLPIZ22M EDREE
DEEICH Z 272720 LW B0 RS AFEEICH 2 2
o2l HEMNIELEBRBMEDN S o7, K5
TRL7ZE DI, &b c DREEIT —18dB LLEOH RO
BDMBDO L ICHRTEWI LD S, HEOAE =25
RIS REDH 2 2 TWiz7e®, HBNE L7200 TIER
W kEZD.

EEHOEMFERD S, FhdPRd 1 ADPAEFLT
WL I LA EEZLNA, LAHL, After-Ql. TS
fha EBEZTEBBMENPS, = WIRTAL NI AR
DX /AKX (LI, /A4 XETD) DA TWIzHD
IR E DR oTVA LKL L V) BERLELN
2. INFET, RBIZEOEIZAI D K9 REFOHH
#HIEL, /A RBHBRL L) EE 2Tz, LaL, /

© 2021 Information Processing Society of Japan

LHEV)EREEZBEONDLZEDDHDLI D72, 2
nE, EBBMELINTTONEICBWT, b U i—
INRELRE T & N L alEE L CW RS D D, [
b L BE L TWDLEEIF /A AP A>TV EHEIIR D]
EWVIHIRDB DAL TIE W E2 5.

5.5 RELEESRRFE

52 HiDEBAEREB LU 53 HOELENS, FIFdoR
HFRHEFEIENL T2 NOLEFBRMBE L Tn5 L)
IR LY, 2B AVL L) IELEWEGTHL I L
Woaholz, 2, ARMTFOFRTRVEFL TS LI
BUBEMTHo72. Lo T, &b d 0 REERHTFE
WA DODEMFOPFCRBIELEEZLND,

6. FEEHAIICL 3 EERIRFE

ARETIE, SETHOLNLERGRE D LI, ANDOfE
REPT 2 LI B RERIUTFEEELRT L. 4B X
U5 BOFEBRTHWIRERHAFEOER 7 74 Vi, %
CHEB LR 2 O 725 THER L. L, EE
WCRELEY AT LACTHAT 256, & GEEREMNE
HECHELS BT 25ET A2 EFEHWTH A 720, MER
WL THEREZHBCHETA2LENH L LERD.

5EDEBERE D LT, 44 HTHRRZ2EMEAdORD
EEMEFHNCL > THEET A2 8T, FRFHEREED
HEGEZIDL., UL, TNEFTHOYATLTTA
UKV EFHE L TW0 L E UG EE T 5 500 CF
FEAERT S, BEHELEREEMONML L (m), E&ELE
BEEENEOHEEEZ d (m) L2 &, H® G (B) &
DTFORTRST LN TEL,

d

G =367 (4)

MEEHINC L > THEERT 2 LT, BiFmdkesEIn
DL ONTRBADFTRIIAE A, BHEisEEE 2
LM EWBIZONTEHEEAIVNSLS DI ENFEHTE S,

FLEFHANC & 2 RERIAFEL, MEFHINIC L 2 EE5E
HFETHERLERE, 44805800 d TER L7255,
Zft d OO RMS il L7z, K (4) DL 121, 4
wmEFL 261 (m) #MCALZZ. T/, 42T 2.91 B
TREVWELL TV D720, 2.61m DR % 2.91 BT
L LaxfELMEFIT - 2T AT -5 L L
THHWEL A7z, FIF L2 RBEAOEHIL, 432 EFLD
DxAV, 3OO0 IR LD EE 14 1IT7RT.

14 X0, MEEHIIC L 2 EERBATHECTERLLLE
HFOEFIL, 44Ot d CTERLEEEDEFLITE
AEFEDTE L, ERORFOBHE R TE L 2 L H0H
ANz, CoORrS, EEREREMOMML, B
FLiREE S N OFEAFTIT A2 LT, EEoBEER

97



1EIRALIZF SR ORE

Vol.62 No.1 90-99 (Jan. 2021)

BEORS OERORMIEBLER

-- BEE —FBER —BEER

\.,02

MMJMM -

000 0.18 0.37 0.55 0.73 0.91 1.09 1.27 1.45 1.63 1.82 2.00 2.18 2.36 2.54 2.72 2.90
M (s)

14 fLEEHINC X 2 RERBFEZHWFENE (L of)
Zfrd oFEPE (Fh), B LAROBERE (o

MLCHE L7z i)
Fig. 14 Actual value using footstep expression method by po-
sition measurement (orange line) and actual value
(blue line) and theoretical value (green line) of foot-

steps No.2 with gradually changing volume.
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