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Modeling of physical activity including Non-Exercise Activity
Thermogenesis using plural triaxial accelerometers
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The metabolism by physical activity of low exercise intensity in daily life (Non-Exercise Activity Thermogenesis: NEAT),
account for 20-30% of total energy expenditure of the people, its individual difference is large. Therefore, we propose the
modeling for estimating energy expenditure of any physical activities including not only exercise but also NEAT. Energy
expenditure is in proportion to body weight. Accordingly we model by limiting the energy expenditure of the body having a large
specific gravity in the whole body. To capture more accurate movement of the body, we use three-axis acceleration data of the
three points, right thoracic and left thoracic and lumbar. We propose a model of energy expenditure by physical activity
including NEAT from momentum, kinetic energy, impulse, and work.
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2. Non-Exercise Activity Thermogenesis

2.1 Total Energy Expenditure
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XOHRCEREAL LERAICBY 2 EH T 2L —E 13,
1

Eex = 5mia; — ag2Ar? (431)
T, Ecpld
T .
Ecp = EmIaA —ac|?At?. (4.32)
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Wew = gm- 1@~ a(1? - 1,?) 39)
Thsb. FERIZ, Wepl,
Wep = gm 125 — @ (1,2 = 7,%) (436)
E72, Welt, UTFORTHD,
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fihb L7277 %PAI(P,E)& 3 5. X 3 1XPAL(P,E) &R T .
X 3 FOP, o iZP DT KA, Prpgian TP D FIAE, EpgrlZE
DKM, Emeqgian FEOHRIEEZEW®T 5. PAP,E)IL, 4
ODFEIKIC I TED. 0 <P < Phegian 2 Emedian < E <
Emax DA % o, Phegian < P < Pnax 7 Emedian < E <
Emax PTEIRZ B, 0 <P < Progian>20 < E < Epegian® 8
WY, Predian <P < Pnax >0 < E < Epegian P B % S

LT 5. ol ZE, aDBEBOH ERIEENTEE &N S <
EH T R LXF -0 RKE L, BITEHENKE GEfH= L
F—bREVWHEIFEHTHD LD,

NETEHEOLLETH Y, LFEZ, EHHoRLX
—DEETHD. 22T, MEDOIEENIZ L 5 b &t
BWEZZNEN 2 WILEEOE L L= Z 7 %PA2(I,W)
LT 5. K41TPA2(I, W) %R . PAL(P,E) & FIERIC, X4
DLy g FID TR KA, Lyegian VIO HRAE, Wiyqr  lZW D 5
KIE, Wheqian FW O RAEZZEWKT 5. PA2(P,E)IX, 4
ODFEIKIC I TED. 0< T < Lnegian 2> 2 Winedian < W <
Wiar P B % &, Lnedgian <1 < Inax 72 Winedian < W <
Winax PTEIBAC, 0 <1 < Lypegian >0 < W < Wpegian 78
120, Lnedian <1 < Inax 720 < W < Woegian @ I % 0
L35 e 2T, e RIEBITER EOLEMN/NS R
BT XX —DHEMBARE N EDND.

PA1(P,E)H PA2(ILW) b, TNE N O KAHE, H9fEiL,
BEMICL TR S, #lx1E, PAL OIRWEM &, PAL
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HEHOFGHBP, Eb], WHEmL 25 L TRTES. &b,
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FTZT,220 T 7PAL(P,E) L PA2(I, W) & B KRB O
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a—WRETHEMENE LT LR A ETICRET DN
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FT, BEMILICREETVEBLEL, RIZ, £EIFA
ZANPHERIEBRICKIFTHEICONTEELET S, BE
THOREHE UTE, M- SR LR L,
RE L BMI @#ljmﬁéﬁ%ﬂﬂu\f YE L7 EM O 2 FEO
HLHIZONWTEX L. ZOHE, FUBEMERICBIT 58
RIEEEAZBEH L& LTESREITH. BMI &%, B
(Body Mass Index: BMI= K (kg) + HE(m) + HEm))%
BRL, IEMOHEICHWLNS. BARIEMF2NBIR DT
FIEILAETIE, BMI O, HEAIICH - & BIFRICH D

WV 22 ZAZHEL L, 25 DL E& RS & LT, IR % 4
DODEEPEICS T TS, BMI OHIEIEHELE # 3 IR,

P - R O REMICB T 2 HRIEB&E T VIO
WTELET L. flxiE, 60 RBEMEERFEMRE Liihs, &
@aﬁﬂ%b,é% A ARICB T 2 HIEIEEAH 2 A

HEHELEHT R LF—bREVWEEBEIOND. 20D
tw HEIEE A DY, SHICEWAERICET D FIKIGHE
N D NIFZPAL(P,EYDFEIK BIZAD L PRI ND. —F,
Ex 0 AEFONL, PALPE)DEE y, PA2(1,W)0>%‘E
Wnlzc AB ETREINS. Lo T, EADAEERERIC
T, BEETNVOD/ARENTDHEEZLND. m%ﬁ@
IR ATEZ 35 < D NDPAL(P,E), PA2(I,W)D53AaI%, 4k -
FPEARR ORI REOHEEMETH L. Bl X, M-
IR OP L EOMIENE X 0 /NS WA, EMZI:/%@
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WIZ, RE & BMI O L YER O REEIZ 38T 2 & (R TEHE) &
ETINCOWTELRT L. EEHHEPITAREICHAEIT 5,
R & BMI D3 EARE OEM 2351 T 2720, HAD K
EHREROENOEV W PRETE S, £z, FEEORK
HCTHRZ BMI O L~)LOEMIZH LT, PAI(P,E)E 5
H3 % &, BMI 23/ S WERIE BMI AREWEMEDY b
PALNKEWVWEEBZBND. TD7d, BMI 3/ S WEEH
iE, BMI AR & WEME Y S PAIP,EYNKEL 2D EE X
bhb. ZoXHiC, (KE L BMI O AR ORHMEM TIX
HEHOHFRFEHEOBB L ZOHMAELND EEZ BN
5.

#%iz, H%%F'%Efﬁw%%hi FIET B ONWTEL L
ﬁﬁ.mz ZEAED AL, ¥R EIRH THIER X
ANBRRD, 22T, FAOHKFHE LKA OHKE
HEAREZETANLENT I LRy, BAIKKKTS
FANEEZRHTZENTES. ZOLIAREBERICLY, 17
REF NV EHEREBOMAOIEL L TIHEMHT S Z & 12
FFCTE 5.
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R R AR
HE | E |05 [ CH | CH | dH
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