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Abstract

The experiments by sensitivity g/1333 for 1count unit, the gauge recorded a frequency
of 0.005 ~ 50Hz high-precision three-axis accelerometers wrestling players perform
sit-ins, walk, jog, run physical activity frequency 20.Hz accurate count recorded of
physical activity accelerated in triaxial generated. Regarded physical activity energy
consumption is set to the independent variable, while respirometer measured criterion of
energy consumption as the dependent variable, obtained Pearson correlation coefficients
(Pearson correlation ) experimental design; results show that high-precision three-axis
accelerometer regulation respirometer R-squared = .924, the estimated standard error
(SEE) = .084, P <.05 significant level. And breathing instrument measured the
metabolic equivalent (MET ) is obtained by linear regression statistics energy
consumption prediction equation METs = .055 counts / min + .240; before the scholars
stride frequency, weight will be one of the factors that affect energy consumption, this
experiment the first step frequency step frequency to take physical activity
accelerometer count recorded ten seconds of the vertical axis calculated by multiple
regression statistics, step frequency, in energy consumption prediction equation METs =
13.137 count / min +1.371 Sf-3.120, Sf steps frequency (step / sec) , the estimated
standard error (SEE) = 1.302, F (2,7) = 140.815, P = .000 was a significant
difference, the higher the R-squared = .943, relatively simple linear regression model
explained variance the number of 2%; However, the weight of multiple linear regression,
the statistical results of this experiment did not reach significant standard in the
experiment are not included in the weight factor in the the wrestling athletes' energy
prediction equation. Conclusion: In this study, samples only for wrestling players to
complete the experimental design of physical activity, indeed, high precision triaxial
accelerometers and breathing instrument has a very high statistical relationship trial
worthy of the trust of the energy consumption assessment tools; hope the energy
prediction equation after study quite helpful.

Keywords: high-precision three-axis accelerometer, physical activity, energy
consumption, wrestling athletes
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PR oo oA X (MODEL): PR d 2R =% o £ 42 /4#
& # % ( PAL = TEE/basal metabolic rate (BMR)) - ¥ # #

Pt A R N Epop ¥ Ee (AD) fo 3 Rl A AR H S
Rd 23z F L o BEFRC R DR LR (142

p
#1009 gy ER/x ) FR LA (195 & 1.80) £ &P K

e E R AR R B R EE P TP A K

e
pe)

=
%4 E L %im&%#—Hzﬁﬁﬁwﬁ Cp o s
e A B~ WH D AR MM R PR R R B S A

ot

RS w2 )£ BRI M
Sandhagen, Lotborn, & Samuelson, 1997) -

3 - X & (Bratteby,

TR RS ESHE IS RS F

BB HELETIR O BES AR
B~ oA 3 & g g (YA, 7-9 years) * & 2 j&8 ( MA,
13-17 years)» % & = j& ( OA, >23 years) & % > % & & jz
S b e s (P<0.05) fré M i £ 3 4 (P<0.06);
EHALFHFERLZFOM G X2 E S ETK S KL PFERF
B A ERER R ET SRR L G R R

B2 &5 E A ag B E - % M (Ramsey, Laatsch, & Kemnitz,

e S YR FEAAL MR S e R
BB oA B A D MRS s s LT R 20
=8 M (

& % 20-35 #& ; BMI 22-28kg/m2) & = B » % & A
—?:%E"":‘:,E’_%)}”45%?‘_&’?%%*}»,,3‘&%’;}}:55 *

b

e
B
=

B g £ F 6%T B AL BE(P<0.01); R &
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P & % (SMR)s T 3% p & 3% (ADMR) -~ & & & #
(Aoyagi & Shephard)& £ £ > & % % M 8 4 8 > L H
BE s BRI ERBE T E o BRF UM BE R LR R
kit & % ADMR/SMR: r = 0.49, P < 0.01: AO: r = 0.57, P <
0.001) (Westerterp et al., 1996) o # & 3F 3R » & 3 ¥ ff # %

NREE G P AN HN L MER R R E RPN

I

Moo B EE O REe P AN

Fo8 LR EVERE S 3

DA B AR R RER R Mg R R g
Ak G B R A R BB T g B4

0z c % 0 B B 223 (directcalorimeter) s 2t

g
&

2 B+ & 2 3 (indirect calorimeter) 2 2 22+ 2 2 - % @ &

# (non-calorimeter techniques) = + # (Levine, 2005) -

LR g d fF s O ok & h AR X E D R OB A 4

)3

L & I I SR I N B S

EREPMEELCRSS GH W (FF)E B R A Ao

d

ARG TAAEHE S S I # % % ( Heat or adiabatic system)
U - A R S U - B S = £ I PR Z i AR S SR | Jﬂ" AN e
A o A A @45 F s BN O - R > - B F R R BA

[RER = n Y 2, P - B < 2
q%’lézﬁﬁ,lé\fpiﬁﬁm"’ijrqpkxﬁé ZR

i
W TR
A
%

ot & % ( Convection systems) g & % @ E A B TS I
Fomdd B T BHF ML onE ~ENTF G
BRA A PREIHLFREALA AL R Y AR N L o8
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% 2 3+ k% (lsothermal systems) &
.Ega;f?a?frﬁﬂﬁ%i%1'{%%?#%{%@?2%’{%5’1
B eigz p g RAPR »om 8 % E g
ko BF g E N R R PR N A ZEE

bE g F R 2L Al T £ #F A
WHEOEF EE -3 i 4 E o
F -5 PRAZE DN R E D
’ i&{j/ggggg_ﬁq;ﬁ';;o—é;

collection systems )~ B 3t ;4 2L
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At

VoA R R B k% (total

( open-circuit

indirect calorimeter systems ) ¥ 3 B ;% % % ( closed-circuit

systems ) & A, ;% o AR 4T B % A A1 * B 2 e 3 B (4 Tissot
gasometer shpt B & ) & ¥ i+ w4 # 5 ® (4 Douglas bag)
G S TR I B I I B
AL EF F e F CPRER R 2N ERE L T -
BAEHES LIRS ET B RELY 1R G AT
9 - SO SN Bk bE B R 23 (ventilated open-circuit
system ) - Aol B F BN B b4 k2 2 (respiratory
open-circuit system) - & ¢ & {1 % & F o F % & §F W 4~ {7
A Mo d S o ARG M A o F o5 EF LA g s
¥+ % ( paramagnetic analysers) 4 47 » = % 1~ g § & 4 *
Eh @A A B R R ESE NS FH O R R L
B> A A oo

PR RLIVEFREF RLTARFLNF AL RFAE
W - HEaig g AR F AR BHES N R T
RMEPBFRFSO R EJELEFap ¥ 2Edan g, £220
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*

PEEI EE RS Y N P R4 (Keal)=3.941x
FA R (22 )+1.106x- §F g4 2 R (22 ) —2.17x
(25 ) (Weir, 1949) - i & § 8 ¥ F® & & > Fd 4
i £ 4 (Kcal) =3.941x

el
w0

8 Kk kda gAY k) wR

FoaE 2 (22 )+111x- 5 @4 2§ (22 ) (Branson

)
& Johannigman, 2004) > & § % %] 7 jc - A& £ &£ 0 K
A ABFEFRAEP AR RIEE > RES 2P -

P LB ARLLLWIEH T F G

0

v X ok 4 E A& (sedentary lifestyle)

LR A B D EEFF 2 - o i R RS WE S
¥ (physical activity) ¢ & 4 % X g1 E (Sirard & Pate,
2001)c #4v i@ >0 p ¥ P M EHEF Y B LR 2P 0 iR
Fz 5 & > A g FFE s PHEE LA et RN
E e E KRG R PR o R o ¥ T LR (bench
testing ) ¥ Bl — & B (test-retest) @ ICC &_.97 ® ‘¢ & #

# #ic ( Actigraph) > & 8 & f & 4p B 2 % r=.77,P=.001 #1
Mode i HOE OV OR OF oo B 8 E & Bl £ 1 £ (Kochersberger,

McConnell, Kuchibhatla, & Pieper, 1996) > 4c % R % p % & &

R ERAAARLEX 2 L PHEFFRSL R L B
R EE R ERFERE RS AR ERY ER
¥

% & 3 # RT3 & Tritrac = ¢h 4 # A & counts **
s 2 o 19 =) % (F #:95+/-0.8 &)
215 % & (& & :20.7+/-1.4 F ) ¢ R F# (>0r=3<

Cal i
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6 METs) & 3 5% & = % (> or =6 METs ) 3+ & 4c i 2 counts
Sl AL AR -BH BB FR LT ERER
vk RT3 £ & 7 & - 4 > =4+ Tritrac 3 &2 » §
FEYEEMEFE b A B A S power 9 0.75 (S
VO,) % % RT3 e count #& ¥ /| 3% % } &£(r=0.87,P<0.01)
g3 g A (r=0.85P<001) 5 P i ApHM > 72 & | % BN
¥ 9 counts P AR B Y A E A N E p A L E L Eoen
count ™ ** #- i1 400 % count #% (P <0.05); m #» ~ B 3% B &
£ Rl & # counts B H_4p i B % (¢ % oE =970.2 - 3% > 984.0
* # §F M4 B % & = 2333.0 /) & - 2340.8 = & § [ )
Tritrac % count © ¥ /] 3% S VO, & P ¥ 4p M (r = 0.87, P <
0.01)> & 46 7% # Tritrac 7 count P & < 4p B & < 3 RT3( P <
it

K
Lo (8 4 RT3 = dh4e i 230 ¢ B 55 B 3H & 0 M B B R
5o M RE o HYF L SR PG R

0.05) (Rowlands, Thomas, Eston, & Topping, 2004) -

EH

o+

(\x.

o
N

ki

A
Y
e

e
’
&~

[}

BRLA>FLRFAEERT TP AR~ F 2R

BE AR fA S A i B oA E S NG A RERYSB)ER
R A e RSB E L R B e
oA E EE X B AT s 4 EY LR E R ok 2

N H it & p Lo s b (DPA) fow % @t 4 (cardiorespiratory

endurance) # > + ~ = (60-78 k ) A % ¥ 4 4 & 4 F e g

;}";ﬁtj e/ o 4 = ‘f@_E'_E - B </‘_:,,|7E1 {ﬁ“ Pe o~ ¢ 3,—_3 )i B & T 4
WO E P BEER S A ERE R A FEAE S 12
PR EFRAFEEER NS 16% P X PR B R K 4
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53% ~ & W a4 M 4 10% 5 F] gt o 02t i R E L E B R
B oo iR IR XHEAE D PSR TP EE SR

2 1 E (Koizumi et al., 2009) -
ﬂ@7~ﬁ@@&ﬁﬁéﬁﬁﬁmﬁﬁﬁﬁﬁh$%%
R g% 0 AR I 9 AT FRE o o

SRR
fTIJ’& .‘:%ﬁﬁ%%é—_’]‘ R 1S Em%%"‘lﬁﬁi{»iﬁ

SRS SR I L Lo B Gl =S AR R B N A T

£ F7

¥

N

i* & # "% 1= % ( deep vein thrombosis ( DVT)) 1 4
(O'Donovan, O'Keeffe, Grace, & Lyons, 2005) -

uulivg

kB RATHRLAY

& b g gl B (Heart rate telemetry ) & % 3% & 32 % P
H

=
T
kS
Mg
=

R N RS SO I TR ST N

F
IR
I
LA
(=i

# O ~ H odhde i@ B2 o oo Bt A A
2 AR K EEF F A e h s A~ 80 =Tk R
#: G- U U Sl B SR T R R

I R L I

W
&
;
T
*
X

{

ey
)
£l

ks
R

!
S
T
o

power & = 0.75[scaled oxygen uptake ( sVO;)]-
YE?;K_%E? sVO, 7 P ¥ 4o M (P<0.001)> m % & w

3
4
' a;
R0\
'S
I

B2t e § oz b e b oo S R 5 SVO2 B 6 o
- B - F il #H (R2 =085): ¥ - bbenpl$ 18 &

Z 4t R (R2=0.83) &% ¢ = db4r i R K% &7 B F S
# = i 1 E (Eston, Rowlands, & Ingledew, 1998) -

T P E LA BELEFSERI DOFRT R

o 4e i 4 ( CSA accelerometer ) # 2 # ®  ( Yamax

19



pedometer) h#E g > 2 % A % g H ¥ (54 m.min-1) ~
Fh BRI RS i (75.4% vs 98.9%, P <0.05) A 4 B
SR R T b Rengs A A B 17 B (250 vs 15
# #&, P < 0.05) 4 } if ’:—‘F*{é"q‘%?ﬂ’?afﬁ"?“?"féﬂ‘—fé LA s

B G Y R P EH RS FEER DY
%".Qg’ﬁerﬂ}‘é\‘}",—J-‘}vf-‘/'\yg\),%ﬁﬁjj4E,§J—E_‘/?|Jl§'m;:)"i/]_}g
% #r 5% J (Le Masurier & Tudor-Locke, 2003) » 3# & 3 % » =

Bhode R BRCF P (T B e i B A~ P h % o

fré w@dRELEFELFA

P og b ¥ Reandoig R0 H w3 = & (the Lifecorder,
the Caltrac, and the CSA/MTI/Actigraph) -~ #E# 3 - & ( the
Actiwatch AW16 )~ = g+ i 3 - # ( the Tritrac-R3D and
the Tracmor ); & * it v+ 32 . 2 CSA/MTI/Actigraph 4= the
Tracmor # & R £ 3 »x R 1 & » 3 & dﬁ" S i S - N PR
( doubly labeled water ( DLW ) technique) % 5 &t & i 4

* £ E AP S 22t R o B B the Tracmor 1 3 e 2 %
& ¥ (Plasqui & Westerterp, 2007) -

g o % 4@ 2 (Actigraph CSA/MTI) 3§ i &

=

_
-
P-4
& »
oo
Lt
N
s

=3

= 2 - B > 2 ;% ( Ekelund 4= Puyau et al.) 2z 8 iF¥
A

Bos LTk TEEEr AR B R E B

Bk @ FRw )P A F L i R 3¢ X 4
By~ R A h g R 2P 3 g
B TR R Y 58 F ¥ LR/ (SD= 1.6) &
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Ekelund *» ## *+ 0.3 7 § £ 2 /=% > & ¥ Puyau et al * 42 3¢
-0.3 F ¥ & B /X 4o+ it > 4k R ( Actigraph CSA/MTI) 7

F oL FEE R )i

Ik

W 4 @ £ 1 2 (Reilly et al., 2006)

PR o & FFF 2 d RT3 & i ) #£ 2

Th
W 5

-k R R E AN EREkERE

F 4 (AEE) =sm B 42 — kA i B4 = L2

H\v
e
&

o E A L e X RT3 = fhde 3 0 B % 4c i R AT TR R
T o B s B e BRI ER EREE RS

s - B> & w5 539k) (4% )~ 485k) (15% ) - B2 & >

Zfh4ciE RT3 BB M B - & » & (v 7 =it an i
= & = % i £ ) #£ (Maddison et al., 2009)

S T R R T R A
P ER F LTI N R E S - R TERLE
B2 8 A Lk A s Bop g ®E (M) &% @i
B M E @2 L AEE (Mr) i@ % 23 &+ &8 2+

FEEFZOREHEFIE P A EPAEA(MA)E KL & BF (M)
B2 ERE EERE R X E W s £ 4 (Md,ne)

N ;
B M LR o T d B H R AEH KA n
#

o

Iy
ol
=5
E-)

2

Foom kPR AL FTAAE > FRE Ak o FF R

(Almeras, Mimeault, Serresse, Boulay, & Tremblay, 1991) -

)

LA o 4 F EF % bR Tritrac = gh4r i R H i
£ B 7 A8 20-29 B Moo PR R 4R
g ~ RSP AAE AL RHE  FHR 2B

a B o> A2 00 4 i3 B (Hemokinetics Inc., Madison W1 ) £ ef e
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% ( Cosmed K4b (2))
oA A -1.45 (F F /A ) H KA R

SR N R

2.75 (FF /5 ) 2B mur 1.20 (FF /42 ) 4 &4
T ALk —0.11 2 p Fip M di:? RAPH AR (r=

0.568, <0.05) % g (r=0.666, <0.05)~
<0.05) # A4 & r=20.290 (>0.05) 3
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~
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i

E

fh—

B~

i

e

\%&\« (w.

Jary

=k

B R

Tritrac =

SR B E BB R A e B2 i

F R~ RS

2.76 (+ 4+ /» ) #

PR & Tritrac = $h 4o

)

oo

SN LR O
(Campbell, Crocker, & McKenzie, 2002) -
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By oS
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# ¢
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G kR ERE -5 VR A YR

B £ A A M CfR 4r i R4 B X &P counts ¥

Mo B oot e R oRE o £ 2 AR & 4 M 2 #ic ( Pearson

-

<

K bR

e
ks

cL
(Ao

Y

A

=K

correlation) 2z § & K 3+ > & RA M v jF 4 47 o

B BB 2 BT

¥ - & A

[
/4
&~

~

A B A RS

F_‘-
a
B
|

i#

7 %‘L‘ﬁﬁﬂ;{'ﬁéiéﬁé?éﬁr% ( model WAM 7164 ) F P 7 %
H RN E AN B AR 2 BB F B count #k A
(

E-)
[

2 (Yngve, Nilsson, Sjostrom, & Ekelund, 2003) ; 7 & -
T3 EEFRNALYRRS I e R AR B
LR A A S A LA S P S SR N G £
B2 o B L7 =X E# 27.23+/-2.18 B B T MR A~ o
ELRTEET I A (A N SR AN . -0 - GRS | S U
ot 2t ar ot X B X F R P B ou Bedy 0 kR E N R Rk
Vo B R A R BpEIHEYMALE YLy o WE
L F Rk My Bl R BEREREY R F
F oS Ao RE N E A RS LR e B

MR R o P w AR S Uik ke (R2) &R B
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ip M (R2=0.873)% ™ 4p B A & % 3" ( R2 =0.852)(Kim, Kim,
_k,gﬁ

Yoon, & Shin, 2009)°£§F, TS dhde i R TG pE 4 FH

s
~ At

Ik

oA R L WA 0 B R N2 e R
R X
AR HREFH B RGP E T EE BT E

v

% 73%(Stec & Rawson) -

S RSO N R A e

PGB AAM

Lo B ,Plj—:ﬁﬁﬁ,i,jﬁﬁpﬁgﬁrJfﬁmjzgﬁ/—élﬁv,@
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FI & FI1H%

AF %5 195 21 k2 &4 FBHE B LI HEE
FHF WA AW 6 e L R AR R B R
B

S & FHpBOER

TR A BB A BT %R E R

B
=
g
3
|4

P
s
e
@k

FI® PHRRFERA

AP LR REZFMAN KRAF % HF T Metamax 3B
A S F AL 47 &k (Cortex Biophysik Gmbh,Germany ) # £
RN ECT AR X R e F o R BRY DL kT
P FRERAY R - F M R ERE WS I
(C02,02) &1 » £ &7 F %

RFEHMRAT AN G = e R R Y R &
FRAFREHFEHEEF L AR BB BT EHER Y
AR

o

-
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B R Z B R (AR 3-1)

AR AR L~ e
s

BRI

2% g it

M A/NMEPROM)  512Kbytes — %49 564Kbytes
B RIR(FERT 30K

Rttt 120%

HHEE RS-232C

BIERE -40Z80C

hoRE A SR 9% +2g

BRfpEs{EE EE (FR.BERR

V0 vad IWEYNAY

ZEE 1333 Count/g=5332Count — AR B B B 2 #2547 5400count
FriRiERE 3E3% 282

Rt 200-300Hz

HIREHER 0.005-50Hz

e =#

SPI B & 38 H 1.6 MHz

F— RS R A

B 3-1 % # % = dhde it LA WA R

6 x5x 1.2 (2 » £ B 1250 2 s MR E
512 kbyte: & & - 34 ¢ & $h 2 4c i A (raw X~rawy-rawz )
#& 5t & 11333count/g > Rl & 3+ &4 F :0.005~50Hz - W @ B

P
4w oo P
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R I
——\?i\ltic}'\fixljﬂmp\iiﬁéﬁ.fbfﬂii%%gﬁ%g'Jr,pg_xlfl_%o

S R FRRE SR RE R T B R RS FE L oA

Bl oEkis 3 L E s o

B & TR AN E A

A S fl T SPSS 14 % iF TR A - g5 R R F A

g

3
e z a8 P F  ME o fHBPERFTFTHE ZFHT 2
deik o~ X gh ~ Y $h ~ Z $h counts/ & & X ik EE -~ EE/kg
MET » %3+ & 45 B] # * Pearson #4p M % #& > _%i’wﬁfﬁ/v\ﬁ v K
R OEFoRE 3 P< .05

C’
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FERX BFon

¥ - & iiﬁ']'giﬂ‘?ﬂﬂﬁii"fiﬁ.?

=y
K
R
i

¥

L 21.4

[

L 59 BB F R EER B2 A4 ESL » AW
A R - TR SR S N R

0.839 k » T 33 & F 5 171+£3.949 = » » T 3548

L 67.6+9.810 = 7 (40 % 4-1) -

% 4-1 %iﬁlj'ﬁﬁkifﬁii IR A

B K E &K E T 3o o ¥

& (k) 5 21 23 21.4 0.839
23 (2R ) 5 165 177 171 3.949
E (27) 5 56 85 67.6 9.810

¥

% B R %= 4o R (vector magnitude) £ e

R REFEHS

AR A RE L AR W AT D42

% B Jy Ae %

4-1 B E M B RAF R v N %

R=0.961,+ /2 f# iz % 7 92.4% % 2 R T 2 =0.924,P < .05 &

BE KR
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2 04-2 U REFH G e R M

bv i 2R TEE/kg

Pearson #p B fvoi R 1.000 961

TEE/kg 961 1.000

By E SR LI .000
TEE/kg .000

¥ = :TEE/kg 5 ** = & 5 kcal/kg,® # % = #h4c i # 5 count
U B

AREBE T

1500000.000
1200000.000]
0o oO
(0]
900000.000 o 0
0 00
2
600000.000
‘% 0
@ 0]
300000.000] 0
0]
0.000
| | | | | | |
15 -10 05 00 05 10 15
WeE R LTHAME

B] 4-1 EE/kg > & #H % = #h ‘v & R count51w~ﬁﬁ?—9 i 8
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2 4-3 2 R EFH R e R A M
I TEE
Pearson #p B fvoi R 1.000 912
TEE 912 1.000
By E SR LI .000
TEE .000

¥ = = g TEE 5 kcal, % # % = #h4c 2 £ 5 count

=

B B

R IR

1500000.000—
1200000.000—
)] 0 0
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900000.000 0 0
0 0 0
600000.000
00 o 0
@ 0]
300000.000 0
0
0.000—
[ [ [ [
1 0 1 2
MR AL TRHIE

B 4-2 == = ki £ 4 (TEE) > & H % = #h 4 i#

Focounts 2 M ¥ §F A R
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Tritrac = #h4c i 2 > & 4 & w2 MET - % % MET £ 3% & &
odp B R R AR ERE R ERPHE (CSA, 1 = 0.59;
Tritrac, r=0.62) % B 3 p B¢ ( CSA, r =0.77; Tritrac, r =

0.89); MET 4r 4c i 2 2 count =4 if & # F & 2. # 7 & 4] ¢ >
e om 2 P F b ooz FF o b i“ £ (Hendelman, Miller,

Baggett, Debold, & Freedson, 2000) o 4= } it 2. #7 3 &2 * § %
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Bl * 3 P sk bR AR R LM B e MET» &
FH LB HE ML MET R e R 3 82 4 Rw £
Aol 2 A A AP M B r=.961>P< .05- # 3 B 1 7

z red 3 (4 4-3)> 2 % * A% RT3 L .920°F(1,18)
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2 o4-4 23 R EFH R = P R 2 M
‘v i@ Focounts MET
Pearson 4p B +4c i# R counts 1.000 .961
MET 961 1.000
BEe (H 4v i@ 3 ocounts .000
E ) MET .000
® # ‘v i@ 2R counts 20 20
MET 20 20
4r i 4 counts 3 x 10°
% 4-5 3 R B FH G e R A M S
B g R RT ##& R~ B2 g
5 e e R T F i % dfl  df2 ¥
R * g 3 M F
. % £ s
961 .924 920 .084 .924 218.765 1 18 .000

2 4-6 X R Y FHGZ e E R 2w F S

B AR R R R t By
i
B %= % Beta 4 fie
Lo
B
(% #&) 240 .035 .961 6.957 .000
Count( 7 &) .055 .004 14.791 .000
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£ & y=.055 x+ 0.240 » % i METs= .055counts/A» + .240
(% 4—6)> A w3 B 5 4-3> %+ #H E3% 5 .0839, P
< .05 #& Brooks,et al. (2005) # 3 Actigraph # ¢ & 4 ¢t
A B 2w BB G A2 1 2.32+ (0.000289x count/min)
e 2B % R Bk 41% R Bt R 35%; ¥ Freedson,et al,.
(1998) 2 w & FF Bl > A2 H 4 ¥ 2 % L 8 10% > ¥ B D
AR R EEFL L100%-
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IAAtot ¥ ™ % p] EEact & p % p 2R a4 FHE B ¢ o

% % ¥ EEact = TEE-BMR # ¢ TEE % = = &% | 7 2
EZ{&_'})J’#’-’BMRE'J@?[%%'J%%E.;‘Eﬂ'.’ﬁﬁféﬁb’fg‘?’ﬁﬁw?ﬁ@

% #% » R=0.911,R ** * =0.829: P< .05
~F % ¢ METL&E%?&%(Y%)@"EP’?#E % # R=.932>P< .05>
+ 4 f Bouten et al. :EEact & = {5 #h F 2% 3 2 &M & o
do b 2 B E T R B AF %R B2 E - KRE T AT KU
B FEZFL AR BB BFRTE R A
Rt E B 2 A A M T

B X gh (22 #h) 2 3% ¥ &2 %% MET & £ 3
%(Xﬁb)w,ﬁmwﬁéﬂﬁz R=.940- v 2 f§ % £ ¥ P< .05 %
| 587 4 4p £ E pho2 B B ocounts & i # ) A 4R

FoOELARR M T - B RE RN RS AT

N

Stec et al.# 7 = #h 4 & L {3 e 4 FH 5w £ £ 5% %
B L E e o 2 ARG PR (r=0.67,p<0.001)
(Stec & Rawson) - ~ Brage et al. ¥ = #h4c & R £ & = 3
4 12 =7 M4 B (3and6km/h) ¥ g # (8,9, 10,
12, and 14 km/h)» & % s S 4 _F F % 2 # B T R A LM & >
g S # o & (8,9km/h) 5 msmHEM % (R2=0.92,P<
0.001): 4 i® 10 km/h B] % 4 - =Z_counts 2 ¥ # > % % L 4
4 B % (Brage, Wedderkopp, Franks, Andersen, & Froberg,
2003) e #H W > P E v A B EEH (<10km/h) £
PR R OB Aem B 4 0 B P 4 B X 10km/h 2 E

38



B RS E R F

oOH e O 2 vk

o

3o B OH 4 £

UE CDEESE R TRENE I3

ORY R OB 4 ok T

Bopha i Roo

£ q?g

fh 2 4e R

P R A

% = vl RGP E Z e RPE 2w E W4 R=.039 R
T 3 =002>P>.05 EmaEP 2 LR > EF I PN
FEHRRF2ZEIHMER2Z N B EAEESE R ot B
Cavagnaetal. # 3 A B 2 * H# 2 & % 4piF > §F 4 & = i
RS LML N A RER WS P P2 R
FEFT AT ST L ) dh2 counts o @ B A B w8
fh o~ B - 2o E oo A H A A B E AR 4km/h R E AR 2
% (0.1 kcal/km kg)» A % B PN A s 4 ¥ g » ¥ 4 &
@'ﬁ’b‘fﬁi&ﬂ’.%@ifﬁ’Kf?k*iﬁ%*i‘fii%‘ﬂ"i{[ﬁ—é’ﬁ'i
T & wm f& #h 2w £ ) 4 (Cavagna, Saibene, & Margaria,
1963) -

F 4-7 B kB2 JZH Bt L X2 § % Ky

o5t R R-T = AEEen  F BM¥HEF
R & = EgE

1 0.94 0.883 877 136.968 .000

iz % 38 :MET B % 78 © X #h counts

39



Mzl

fiese g MET
Doc‘
14.000 o
Q
12.000-
o 0 ©
10.000+
[&]
—  5.0004
In]
=
Q
5.0005
Q
& o
40007
2.0007
oo & o
0.000
T T T T
-2 -1 o] 1
IR AN (L FREIE
B 4-4 MET > Xﬁbwﬂﬁr‘%ﬁ# B
4 4-8 e R AL A4 Z dhAc i RY dh2 F %
o 5o R R T = By
1 0.932 0.869 .000
iz % 7 'EE/kg Bo% 38 Y # counts

40



i
i MET

14.000

12.000

10.000

= 8.000-

ME

5.0004

4.000]

2.000

0.000

0o g

oo @

|
o=l

|
-1 0

Al AR B FRRINE

B 4-5 MET’Yﬁb'}*Eﬁ%i#?}

2 04-9 B R E LA phh R Z L F %R

g R R = = i S
1 0.039 0.002 .870
iz % 1 MET B I8 1 Z #h counts

41




Mzl

B MET
© o
14,000+ o
o
12,000
o - ° °
10,000+
(]
— 8000
w
=
o)
6.000]
o
o o ©
4000
2000
@ ° 5 0
0,000
T T T | T T
2 1 0 1 2 3
el lipy AMLAE (L TEHI{ED

B 4-6 MET » Zﬁb‘?ﬁfﬁ‘%’{#

(RN S B A N A T
- > 4r Ralston (1958) # & & & i #&= & & = 4253 E= b+
mvi: B & 57 E L B £ v i hiEoo HhE ENHEXH M

APy B A E R R e A R R R Y &2 B %o (Zarrugh,

42
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% 4-10 MET ~ count/A ~ #% 48 2 4

it

MET ‘e 7 § stepfre
Pearson MET 1.000 .961 .876
i B o i RPF 961 1.000 .832
stepfre .876 .832 1.000
¥ ¥ MET : .000 .000
( H e L H .000 .000
E ) stepfre .000 .000
T # MET 20 20 20
i REF 20 20 20
stepfre 20 20 20

# 4-11 MET ~ count/ A~ ~ # # 2 w &p‘? iR

B AR Rl B Gk t By
B 2 okl Beta 4 fit
B3 E FE
(% #&) -3.120 147 -4.178 .001
Count/ % 13.137 1.815 . 7154 7.238 .000
AR 1.371 .574 .249 2.388 .029
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o B R NBERLATRLAFFLARL R EFY

€2 f5 i 3t : 67.60+ 10.065 (Mean +SD ) § £ @F ¥ F
R EEMN > IR EIHAFTHRZA T FAEIFR e BEZ

)

o R AaEF LA

% 4-13 MET ~ count/~ ~ % #F ~ %8 &£ 2 4p B

MET 47 3  stepfre BW

Pearson MET 1.000 961 .876 .023

ip B o P H 961 1.000 .832 -.088
stepfre .876 .832 1.000 -.036
BW .023 -.088 -.036 1.000

B¥HE MET . .000 .000 461

(HEE) %3227 F .000 : .000 .356
stepfre .000 .000 : 440
BW 461 .356 440

I #i MET 20 20 20 20
o P H 20 20 20 20
stepfre 20 20 20 20
BW 20 20 20 20
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