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Abstract: Most of our daily activities consist of standing, sitting, lying and walking. Above all, sitting behavior is
said to account for more than half of the waking hours, and it can be said that it is directly connected to the quality
of our lives. In this research, we will develop a device that can measure the pressure distribution on the seating
surface as a measuring device for evaluating the sitting posture. The bearing pressure distribution indicates the
distribution of pressure generated between the buttocks and the seating surface at the time of seating, and varies
depending on the posture and wrinkles of an individual. In this paper, in order to develop a measuring device
specialized for the measurement of the sitting state, the sensors arranged in an array are usually concentrated on the
buttocks and the legs. The measuring device to be developed adopts a cushion type so that the sitting condition in
various chairs can be evaluated, and is constituted by 16 pressure sensors and a small microcomputer. The electric
resistance value which fluctuates with the pressure applied to each pressure sensor is measured with a small
microcomputer, and it transmits to PC by wire connection. In the experiment, six postures and actions are classified

using the created sensor.

Keywords: Seat pressure distribution, sensor, health monitoring, fuzzy inference, classification

1. Fzanx
BUROATRIZHBWNT Y, Fox O HEEEDIZE A

H L OREOHEE > TWA, BT PG 21K
BE®5Z NTE, BREICOI 0B E R

ENINIAT, FENL, BMZ, AMTEME TR STV D
LEZDZEHWRETH D, —MICHFAFED L,/
SRR (M) TBI LT\ & Sh, ZOEE
PLVERESE=4 ) VAT AR E, HHROE
Zla] L S D IO DRI STV D, Tz,
IR R OUGE L & OB X0 A TEIEIC DT

TN Lnh, FHBIEEDIT R & &V o T RS
IRV, OB AMASEEE COBEIFE., &
TR - MBI E e EOIRERE, XH1TE,
LtDasa=lr—va BT EA LWVl ZIKIC
HEDRDTOLERL LTINS, Rz, =
VB a—H DRI FHEFOL DGR

29



30

&

T YRR

RETIT 9 K 9 IZ72 o7 BURTIR, AL COEWES I
AT ZENRTREND, ZDX D IR TOAT
X, —HOREHHEIZBT H1TEES K6 0%
DD ELWMESNTEY([1,2]. Fox O
ZER T DIZH T BEREZ HDTND &
EZHND, —HT, MEOWEE | AL CIIEIC
B0 | TELVVED R CUORWEE
RO & 72 55552 N S Tnd, £,
FRZHR T OFAEIZ & > TREHEE L 7B
KoE ORTH) BRERMAL 725 TND,

FEFEIRREDOFHI I TIN5 D A1 A F R RGB-D
YA LI AR e, BRI ERE LT
JE155AT 8 Y% O R ) OfFTIZ X D 6 D
DIRSNTND, REAEHETIL, HMEEE D
T2 DS DEFHIATRE T D728, ZOfEHEME
TEA FHABE R DR ESRIFIZHIFIRT T A
RFEI L D DEARUC L . FENORR T
OFFTHREETH D & ST D, —H T, EERTE
HEAWDL LD, 7 vy a Ao 2R
% Z LI X0 EEARF AN ATRETH D & D FIEA
b5, Filo. EEHD BIATIE CIE 100 & W -
AATEWET 72 E A e LTI 0 . TEI0ARIC L D
t NOITEV AN FRETH D Z L 2R LTS [3],
AR TIE BEATECHEAT 22 L 2B L. 7 v
val Ao Y EEHTS,

Fex DAETEO R THEBLEENIZIGIT DT 5 ik
TR SN TEY, FIXIIRERE AERZEET
DI BN D & S Tnd, ZOLHITKk
DU L TED DT Tl {EERIBIC L - T,
SRy A = e N N U7 515 S A BN R SRS
ZEMTELLEEZBND, AT, BB
oD, Zhb o HEAEIZBIT 28 EO4%H
FHEIZOWTIRET 2, ERFHETEF LM
&N T B L OHEEPEIR T H R L TEIO 5y
YEITH, 7 vya v 4 L0 EE
EICS, 77 VA MmO RS 5 2
& TEBOREEARIT D, ZONEEITE YOIz
DTN R L R DB THLER W& HITT 5,
LEMEE T AT MIEROE I LV b EAEVD
EVEES L COEAET O,

H

i
i

315 (2019)

360mm

260mm

200mm

360mm

100mm

55mm

mm  185mm  235mm  280mm

X1

[X] 2

RGO

2. FHUEEE

AWl 2 ) A & 16 fE#o
=77 >4 (FSR406, Interlink Electronics Inc.) & /]V5!
~A 2> (ELEGOO mega2560R3) B3 L UPC 2k~
THERL &%, FSR406 13 1307%% 40mm O IF J5FERY
ORI AR SE A THY . JEHOEINZ
PEPVWELKIEIEZ T 52 HEEEZFF > T,
“ELEGOO mega2560 R3”% Arduino AHaD~A =2
R—=RTHY ., 16T s AER>, ZD~
A 22 7R— R~ FSR406 Z4Z5i L, EOEKIEHUHE
wRDH Z & TEAORHNZAT 5, JEMEDY 7
U > TR S0ms & L CRRE Sd,

M 1icE Y OllEZRT, Ok TIEEE
WEEOFHIZAH L ST 572012, 16 DI 124
T LA RICELET 20Tt < BRI 12 8, K
BRI 4 SR Y 28> TREE SN TV D, 20
7 g AR IR RS DO D Bl
L&A= NI R A v TF S B e Vg
TR SN D, X2 ISR B OB 2R,



H A5 PEEBAGHAT O 72 8 O JFE I /7 53 A7 5 HIAE B D B 5

3.  ZLBMEETFE

LEMEETEIC K V@ Rss, M. Koigs
W o To FEEBORHIR LU, i, EL Lo
TENED P EEAT Y, ZNHOT—X OFHANIES
HUZHEs > TESTARIE T TN D, Fy O SIE
FIRE ORI AT & 2 OHLD L THBIEE
INTEDHESITRET D,

77 U HEmIES R VT ERER
DY T DITBES VAR5, /el
TOHFRIIESEAER S LD, CHRR DIF—D%E)
DI LT BT )3 AR 035 DI D, (Gl 2) 48
(2 &0 I )53 ORI SN IR e D, Hk
1 1 TEBZE DS OORAECEN DRSS AH)
DB AT A AR L TD, HEk 2
XL L DIEIINHDENE R L2 LD THY |
L HERIC R D EAMHTICRIA S5,

ZINHDOHGEITIRD T 72 4 IF-THEN /L—/L'C
FHEND, V=V D)IF BV OFHANEALEN
X9 HERAEEI T Y, THEN Z DZEATH DR
DE, OL—L 2)  TF B YO 5aMERED E
THEN £ D& P OEZE TSV, 2T, MP, s)
(X s FHOE BT D885 P OREWEN /i % R
L. AFECTIEFERT — 212k 2 a4z fE A
T 5, E72. CSP )L s 7 HHYKTOLREP D435
MREZ R T, 72 (P, s)IFETE X (¢, s)l x4 5%
BP ~OFTRE, 1woP, s\TEEP 20T DO HE
FEA R L, 22N AD)B LORQ)TRELEN D,

#4(P,t,s)=min(CLOSE, ;. S,.(x)) (1)

1, (P,s) =min(HIGH,, Sy (w)) )

Z ZCCLOSE L HIGH (X7 7 ¥« SRBBTH v |
ENENHZNTRT T 74 A —2y T e
LCEFRSND, 72, Sab)I7 721> 7k
VETHD,

FANZFHI AT M OB AT — 2 2R L
LM CENENOE BT 5 A M(Ps)Es
FJONEHERZE SDRs) T 5, 77V 4 AL/3—
>y 7B CLOSE (3B Zi b DA L,
KA LV ER S S,

degree

CLOSE

M

(A)  CLOSE

degree

HIGH

0 th

(B) HIGH

X377 4 As— TR

CLOSE, = exp {— 3)

()C—M(P,s))2 J

20'(P,s)2

Fio, SO EEEARET HT2ODT 7V 4 A
=y TEHCHIGH ITOWT OB T, it
LIRDYEELPIT L, [l —D%Ehds LU 548,
DOFE AT — 2Kk D TR bk T
PEREZRTET D,
2t (Pots) D a4 (Pts)
N, N,
DX NTHE LR £ 0 REDPERIED)
I3 X(t) = {X(61), X(62),. ... X(t,16)} 1 Z%f7 54548
~OFTBEIL, B HEOFBEORINE LTHH
SR, IebEOFTBE & B oRB A RIS D% L
L THEET %,

SC(P,s) Q)

4. FEBRRER
YEHETETFIEOTUMO =0, K OFHMIER AT
Do FEBRCIL, EEYEL Y. ML IRE. FE
EOES (FEHBEEL L) 6 EEICHOWTHEE R
179, ZIZT, FEWRIBEE D EBRNATI bO
LT %, IRBIZOWTIR, OB bIUkEL
FEFRATODEWEE L, FeEIARZ R o728k
B TIT9, TR BIc@E W -2 7 Ly Mk
RANLFAFLAT HEWEE L CEHIIZTT O,

31



32

o TRRAHTERE

S o
B

bl
= ¥
Wi OW

i B

fai
3 Tx

TER
0 500 1000 1500 2000 2500

4 EGEN IR D LEMMEERR

IHB U. VU . LI
S 1.67 0.00
RE 25. 00 5. 00
s 25. 00 5. 00
=5 29. 17 0.00

ZIENDOEEIZDOUNT 2 O FRIT 2 4 [BlfIE
L. PUEIRFEREIC & DR ORI & T > 72, FE
BRCIIRHT — 2 2 b2 150 OFHALIR &2k &
H L THEB LOFHIAAT S b L35, FEHO
SPERSIE AR | BROR2ITRT, &2 TH¥ERE
I3 False acceptance rate (FAR) 35 LU False rejection rate
(FRR)THILT D, ZOMHRITHRE LTV H L5
RO THUDEES (NELAGTe) LilakShi-Ee
AFRBLLTEY AR D D3OERMERED S Vo ks
THLZ L Zmd, RUIRT I/ ARE/DH L
i IRE L NENENRR S THEE SN TS 2 &
DBomD, THUL, PEREOBIEZTT O BRICAE A
HHTAUITAT D BN O LT OTE LB X bIvD,
Flo, FHBIEEOWNL HE & LTHIES L
DiE, & BITHMAEATHHT-0IZ LB Bib,

e L CEBNEFE SND L5 REMEIZ SN T
OHEEREE DRI 21T > 72, FEERTITHT 20 MHIE
BOBBREMEFFL, 5 BOA 2 — VA TR
DL DY EOT — 2 Zitdk Uiz, FEHO
T—HELTE 1 SHOFBRCHEM L 4 [E50
T—HaTHEA L, #EMREZ 417, &
FEOYID DY DI A I 2 7 THEEIZRR Y D3R
INDD, BBIEZIELWHEERREZRL TS Z

LR TE B,
5. fEN

AGHSL T, FRERH OF) 60% % 5D 5 L b
TWD BN B DB E P ETHRIC W THRE L T

$315 (2019)

W5, AFEITLEGUIM IS~ SVAT T VAT
LOREEORTNENC &7 2 B & AREEO 5B
T HRFIEE U CHEE S, BEERRE ORI 9,
16 HOEIE W &N~ A a2 TR ST
7 v a CRIOEERE ) A Y ORI AT o T,
RSN Y v a e Y EERAL, 3 SO%
Bl 3 SOBEWEKT DHEEFEE 7 7 ¥ 4 HERIZ
O FEFEC L VIR L., FHRTIT134%0
FRR CEWEDHEENMTZ -2 L &R LT, ZhbHD
LAV, ARSCCIRE LR EHETRICEI DA
JEIRBETO B AREWED SO FIREMA R ST,
SHOMEE LT, L0 2L OREBCHEICKH
DRERE DFHMIERRZAT 9 Z L1 &0 | AFERRIG
AIRBZR LB DWW TR 5, E7o, S n&
BT DB ORI FREC DN TR 5,

ZEIK

[1] D. W. Dunstan, B. Howard, G. N. Healy, and N. Owen, “Too much
sitting — A health hazard,” Diabetes Res Clin Pract 2012; vol. 97, issue
3, pp. 368-76,2012.

2] K. Oka, T. Sugiyama, S. Inoue, A. Shibata, K. Ishii, and N. Owen,
“Science of sitting behavior,” Japanese Society of Health Education and
Promotion, Vol. 21, no. 2, pp.142-153,2013.

[3] T. Tkaeda, “Evaluation of Autonomy Walk Based on Foot Sole Pressure
Normalization,” Proc. of 2018 IEEE Int. Conf. on Systems, Man and

Cybernetics, pp. 1929-1934, 2018.



