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AMERE - FEHB (knematics) 28 - 55
D EBEOMBEZHERTEERRILEY &
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f i s
[l S anm

[E1 ~ 3DEIED T RM DT EAMTENE (B R R/ 1FE)

TR, -
DI REBIES -

TAT8, BEFERENERT &

BRT 2D BN AT EERTREFHER
BHEN=MTHEE ENASEERLAER
1 02 3D EED TR - BIU Motion Analysis
System 8% Vicon System (%A[E 1 PR ) ° 3D B4
DMAREITEZEBL OAIMEEN - BHE
REBE S FR AR (reflective marker) » ZEHE
(U R EEIE = MR EARALE R AR
= BERASE BRI (force plate) - BRIE
FEFHEZ2 YN IRPIREIS ST BE EIE 1B
BEE - FH N2 (kinetics) 280 3D BERD
MREFRESEENFY  #EZANESESHS
HWENMEDIT L - LURTTIRER BN ENEER -
BE 3D MMED T RFRKIE N DT IR
BE  BRIBEERRZOETN  FTEFEH
280 L EERL R OCRS A ERNBRE DT FR
B ERRNERESE - SORFIR IR L ES
BBER - BEE A LTS ZE (artificial intelligence,
Al BAirEEfE - IREME LRI BBER T AR
FEVRBEREND - KBNS ER ZEARRY

2/, | BREEZT 2085

Mo BN > BHERER THEEMAETE o BRI
AR ERA A SR PAR R TR E ) ERX
BIFREE M B MALE M R LR PITE IR L AT
FEF » W] BRES B BRI S BB R AR »
MBS RS S 14 BB 23RN DA ELABRA D AT B - B
BEHENBRERE KRB
2 « BRI SR TES E MO B2 BHRAS Z
EEEHEZ T (The American College of
Sports Medicine, ACSM) » SF&EHH TFEN
SIKESBBETIER - B 2016 FRKZFERR
(wearable technology) » —EE®&FIRI= KB
FI8Z > — » B 2016 ~ 2017 ~ 2019 K 2020
FEYIZIKESBEBNEE @ RATBRITIES
FABEEFMEZEM (Thompson, 2021) ° &
MizfERTESF  TEEZFAEENITNEER
AIZE (sensor) - WEAREENERAMNENS - BB
Al BT R BIR DM (big data mining) &%
BEAMSBARDINEIARZR 5 ENAE (FRiE
- =H8 - BF7T 0 2018) o SEEARUAISSR
MHESEMNHER %  TREESHEREM (U
OE~ FIREEIRE ) URIMEN (WNEER



B AE -~ RE- ) B - BRARZERRX
EBRIRCAIZR A
— ~ IERAIEE-ECG
#3810 B @ (electrocardiography, ECG) #
EFESTIIHRMNLEFBREPNOEELE B
WEZER  ODEERNEMEIRIER - F4
BEZFEA - BANEFTALXE BBB
% tEER  HRARBOLEXER  BEEE
EREEEE  SUSALE S—BERF
BRI O ZEER » BIRERFE - ME &P ES
SFEHEHE - BEMEHILE  BRAIDT
FHLEFZRRALE W TRABTESER
THANEER  WolE—FEGHLMES S
5 R4h - AIBE@EDITOEEREM (heart rate
variability, HRV) -+ 5714 B #2448 B Bl 22 /L 48
REEME (BEFZEAN2019) - DERCA
SBEARIIGMNLEESNaTEET - BESHE
R ESHE BEHIIMREE (training
impulse, TRIMP) » FBLL T fRIEEN B H 1L FII4R
Bfy& (trainingload) (Akenhead & Nassis,
2016) - EIRSINEBFLZESHHKEE B

D stamina (@) Aerabic Training Effect (8 Anaerobic
90 % 1.2
Fresh ight
@
Speed o)
Heart Rate & HR Zone Calories Burned
136 7 . 4 12
bpm mph keal

- Goal Goal

7.5 365

Heart Rate Dev
B 100%
™ Dis A\ Incline

D 2 mi Lv,1 e

[_n I
Warm-Up

" 00:01:02

Intensity

B2 - HOFEELNREEMEESE (BXE - https://www.gomore.me/zh-tw/)

R Al #Alr - BEEEHIlREE - 1LRNEE
BENBMBUR - WAFPTEIERIBYOREBIRN

TReE, @ BEFENEFEEPFES
Fermy "B, B2 3 B B SRS
NHECE - EINRENESNFRIR (U GoMore
TRIMP)

=~ BMERLAIZE-IMU

18 % BB 28 (inertial measurement unit,
IMU) EZMHMNERR (accelerometer) - PEIR
& (gyroscope ) K&HBE735t (magnetometer)
PRAERY » DRI ERIZERINERE © MiRE E
H&E - PIRYBESHNEN - AEWEE
ZREN—BRUAEE - IMURBEZRIRPHS
RORE) (WP b TRRBEE S B Bk
(Chen et al, 2020; Lee et al, 2015) ~ B& RISk
TaH (MFB=#MERTE Player Load
f& [PlayerLoad™]) (Boyd, Ball, & Aughey,
2013; Liuetal, 2021) ~ B{EREEER) (5 EE
£ FREH - BFT 2020) c HRIMUA
R/~ HEUERS « iBRES - SE5
HEFHENEHERPHLER) - MKRAR

SERES BB —BESHLE

MHBRITE - mENSERESE

Training Effect

0.1 % MU BIE BT REBES
= ARAEEHEA - HESES

81 WHEMGEAEIEFE (10 © Apple
Watch ~ Nike Fuelband ~ 7Nk F
®) - AEREES  BEASN
EE R IMU BAERENESRH
0 WA IMU FRISEVEUR » 4
BREE EE R = B EEE
90 3D EME DT RLGRR - 17E
BEF MDA EHARAE
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2020) - BEMAESTEIIENRAISRRIN 2|
NERSBESN2E > EMARTET ) UTX
NE_EERERANHXESH T ENES R
fir (sensors fusion) BI¥FA%
—EFRIEHRR
BRIESEEM AR A=KE  ABFKRE
#t % #t (optical-based tracking system) -
2IEEEM A4 (global navigation satellite
system, GNSS) ~ F & & I % # (local
positioning system, LPS)  ( HBHZFE ~ BRET] ~
HEF7T 0 2021) © B - RERBREH AR
ARXFTAITREIN 3D EMED TR - BIBALIH
IBRIE RO RETEIREH ; RS

B3 ~ HIKITE EAMImpact IBIRNIR D 8 Y =
(BXE : https://www.garmin.com.tw) = }35{%¢Fk}iaﬂy§/'f%1§ ’ jal “E $ E% TTAI

HEBCPHZ BNEBR R - HR » GNSS
B E B EE E WU R & (global positioning

RN BRRALIMRE R R LR - system, GPS) (W1 4 FiR) - BHIESS
REZEER IMUETEERR - REREREE IR FOMIE - SR EE B AR B -« M
DA ERRIERZT  BINBEDMBIN R « BT EEIEE - a4EmE

P ERIREE)SE  ERAIE R Garmin BB BERERE - ATEHEBAEEEMN

FERR IMU #5717 53 3 A 3K T BB 2 A3 A9 Impact
#EEdllmofrE (Impact™) - BITE
BRIERBIBHEENRIERIEE » 8
HRE - FRRE - SERE - BiE
BEMERAEEFHE (NE 3P

m) e

B - EESARAKITHNESHEY
HBEBEAEE
BEMREXNESHEFHRAR

BUIRIN > MR EESEEEGEMAE

nes - E-ERASRASENRS

HEAERmEER (RE®  EFT

B4 ~ FEFAGNSSE TR EE SIEM AR (B R/ 1FE)

BRESST 2083



s ~ BEEM RS @R = HAFE)

BH ARG REEVEKRLEE MEETERN
IBEEPER - A ERERBHBBEMRT
(LPS) (MBESFImR) @ TEZHBREREE
ShIEURER - IBHEEE BT BRI E R
BIEH - AR NZEREIRB N EI RIS
% B GNSS ' LPS EE B S ER M -
BRRMERERXFNES - BEREBHIEH
BEAZESME -

®E GNSS B4 LPS Bl R4t - 7] AZETR I 5T
HIEB BN ENDRE - RES MUK - B
MEEERESCESHENREMRERFES
HFHRE (BRSSP BKRRRE) -
B MEPRE - 8 & A9 GNSS 5§ LPS 52 1% -
AliE— S &S IMU > BRBHI BT EBHIR
B FINBTEEFRMSEEFH BT
F3 GNSS Rt E A& RIS RHRE » [
BRI A A IMU SR1ERIBNESER (I BE1TERR
PAEE SIS SR ) JRAIERS ECG AT 23R
ETHLBE - B4 TERBRAREEED
IBH R4 - AIRRIBH LR BEE  WES
IMU BIZHAE » IEINATEEA 2 8L N AR -

o ENEhRE - BRIENEL R - aHE
% (HBE- 8T 2020 SBHE - BH
#~ FBE - REH 0 2020) 0 R FHMERE
EHEFRIIENEFIER (Heishman et al,
2020; Olthof, Frencken, & Lemmink, 2019) -
HERLL - BIFRE kAR G E it R IEIkAR g e
BEH TIAREREZRE  UKRIFFLEEE

R EURERAAERIATIR T » AFFEBHELER
EEE R IARET - SUUERZFHANES S IBH
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Ee ~ EBABEER @R RH/FREREROABRAR)

:~EQHE§K
= ORI 23 EHRMAPNESHEESE
K BRHEECETNERNER HFEER

MEMERIOERUAISS -ECG ~ BERUAIZS -IMU ~
o0 & A A BRI 28 -EMG  (electromyography,
EMG) - FERSCIRIVAR BT - i EBRRE
RESHERNSBEZ R - RREFRAEN
T2 FEHAEOEER - BEEA - FLAK
RERSEAENESRERR  HEFE
EEEBBINIINEYRAIRT - FEILESHH
ARER - U EEAMEN S NENEIEES)
Bl RS

BRESST 2083

1~ 4558

B BRESHIMININBHARREF 2
BEZNEIF BEESHNSMTFAEHEREER

(evidenced-based practice) 13 @ UK IEEF
EHRRERE  FEEHREIRGRES 2k
AT IESRIEN 8 - EEi 2
ERRES DEFEENEE - BEBENNHES

ERRENEBETREZ— HIEZEZRAEHEY
HENRIBRAEERELE - HBETHE  BEK
HERAAS TR AR « SIREEE  EBEDIT -
BT DA ~ SIS - URIRIBHIESRINWEE

BEERSR RS  BEEMHEZBRRESHE
thiE> BB R » EHE4# 2D FE &k 3D LB/

TEAN ERIEAE-—RASEMUREST
RUAISS IITRVRIRN S 0% - EIEE) S AE B AR T 7

FLER  UKAIREEBERHER - EmieHt
EHERMEFREEIIGRES EENSE - BE
BAXKNE  EREHS - Bk ERAER
MEABGBUTHRERBRIFTNESNEY HE
& DURT B R BIKE MU BRI SR E Y
MR- QD
(FERB TR EI T LIAEEE 2 TR ITATE
(EIFEENIE ~ REGREI MU EEE &R
IFHTIEL &I E ~ BHIEREIL T LA SEEE)
BRI IFZIIIEL 7S ~ FERE LA
EEE SRR TFATIFIEAZ -

2EXR

HEEFE - HFT (2020) - BEEMRGERBRL
EFEEH - EEBRE - INE © http//www.
sportscience.com.tw/article/detail/ S8 E I %

ISR ESSIEHE -

FHZE - BRES - BFT (2020) ° LIFEEHERS
ENMEREES RS ESERESEEEN -
EEFRIFEIT 7 (1) » 1-15°



EZEBRES  HFT (2021) o EHEDF
B Rz REARDRE -  PELESSF 0 35
(2) +125136

f{ZE (2021) - EHEFESIHFRF-—EX
BEFIRPOESRBIE - HRESET
206 > 61-63 °

feI#EEE ~ 2] 8~ ¥t (2006) - EMHEE
BEFIREN SRR ZIER - HRESET
150 » 24-32

EEA - TERE (2016) - HEZSM2016FEE24
BB ERR BT IR - #EXITH
fil»3(2) 7983

EFE& - BFT (2016) - HELSE2016FE4H
BE BB R BRI REL o FREEESET
186 + 42-48 »

HAES - BEHE - A%G - HEE (2021) - EAXR
FRREEIETF IR WERKENITIE - @K
FEEZET 206 0 4-10 °

¥ (2005) - BREEGLEYHE - b -
BEBESEMHBG LR

BeE (2014) - BRESHM - EHREH
FA1(1) 15

HESE ~ =gy~ BFT (2018) - ERFEHE
BEE(CEBHMEZOI1TIE - EFFXKEHF 5
(2) +51-57

BRES BT 7T (2020) ° FEREHSE+AISEEFR
BEELTE - EHRE - VA | http//www.
sportscience.com.tw/article/detail/ &Rl
A EFR EERELETE -

[(REH - BEE  BRER - BFT (2020) &
2820200 REEB I IE BB 2 R8I
e ERFEEZET - 202 0 50-57 °

EHEUE (2016) - B8 2016 B4 RIEBEILIE -
EEIFRIERIT 0 3 (2) » 85-89 °

$RAYE ~ E3HIG C i C [RE® (2020) o3
MEMRSES IMU EE2RERESHRITES
B2 ER - EB)FKIFHIF - 7 (1) » 29-44 -

HER RBFH DN MEE - RBE
(2019) - ENEBREREFR—R2E
DERBRE IR - EHEFHF 6 (1)
11-17 »
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B‘z‘ "EIJE]’Q%E

X/ rEER ~ gl
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e
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Iy
oI

AARFEEGAMERN THLET ) BOF FIRT - 1sRES) BT EHRIBHEL - FEHEEN
fo~ THRKE, BEE - TRELW, BEF B4 SEAVIBEL BBEMES  DIBNER - A
TBETT ) T8Y BLEFMEFMATIENE FHEBNREMIRS - U RENESEF SBBIR0OIE
EEEG  HRRENESRIE  5RERFZEK BERE L HREHBRBEBNEELR - BHRE
WxFy AREHERER  TEFRPHIEZT BEEHREBETH  LEHUESHERaEHT
BT BBEEAREAERZ N BHEFHERES BEEEE LM A S SR o
BE  TERMEENER  THREBFNESR

ERRSER RS RRN A - prge N EAENRERE
B2 —EREENEEER  Ehe R B ERSE 0 R EF TR EE G E L NEES)
BEE ST - WIRAE - BERE B R BEZNNE - BBNZNEENAILGRESE
BREFNEER - BFNERMLBERE TRS ENERE T REHENREN I RETSRIE - #EEF
BIREHNRARESNRHNLE - TERENES KT RN IREE R ARV - MEAREAER -

JEE)
ﬂm "73 t-ﬂu
Vﬁ

i1 HIE:
?_gi MR

/L \ RED-S /’ T B&
Eah
15 / A B \‘\3 Fol

HEA
ﬁ‘é?]
EE!;'J PE{E

5313
Bl EREMT e ZEE—RIE R (10C consensus statement) §1» FfiEEN PR AER R (RED-S) HZRERKENNTREE (S BEmEE)
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LUES P EHFEERZE (Relative Energy
Deficiency in Sports, RED-S) 25l

FEHHFEHESETE ) NEERZE—EE
SEHREREHRBRIFAVIEE o RED-S #
EHBREMs 2 —EHINERS - BENIBE
REETUMEHESETEN XM =6
REMES ' EAMERNFEEREAEZ -8
BTEURLEESHENEDBES  BRNE
FXRF > IUARBZECESBERESHR 2R
HEEE - BIFREREN 2014 3K T RED-S
B & BE (Mountjoy et al, 2014; Mountjoy et
al., 2018; Tenforde, 2019; Williams, Koltun,
Strock, & De Souza, 2019) ° RED-S & & %
SREFRFNNEET  BEHRERBRENTR
FE  HAEERARNBUTHATREE (E
1) P RBKRHE BRKBHERE RESKRE
R AR WBRAHKE K EEM
e s X BERES REBOERER (0IE
Bt &ERL RED-S) ~ RSO MERRKE
B~ 1 INAE B EERAER (Merrigan & Leggit,
2019; Mountjoy et al., 2014; Mountjoy et al.,
2018) - MEMFMRELRSR « ALEBRER &
FESHRBREE-HAXAEZESERLES
B =HE (Female Athlete Triad, Triad ) Z

(B2) -

AEER ARG AT

SHEEEBNTIZ2RREEBEREI - MEE
FUHFERI B S SREREENA - BELERE
BHE - MEFHTHEEHE  BEALER
FOBFESEER - KR ENSREEN EMEZE
8 (Keay & Francis, 2019; Loucks, Kiens, &
Wright, 2011; Mountjoy et al,, 2014) - & i&
FEUAERBIZREZTREBNE - FEEUA

LHEES =R

Female Athlete Triad

RS

(Dysmenorrhea)

BHERRE

(Osteoporosis)

B2 Z4iEEE = BE (Female Athlete Triad, Triad) (BRE
F#HE (Eating disorder) ~ B EEif (Osteoporosis) ~ KA
(Dysmenorrhea) (ZpitE{= BBEMAEE)

BRBEEN LESHESREFEEHE  E1E
SEMEEE AN (low Energy Availability,
low EA) - B 2 7] A % (Energy Availability,
EA) WEZ% "SHBEBEE (daily energy
intake, EI) 4 A "B HEEHFEESE (daily
exercise energy expenditure, EEE) |, & #H 5
B2 "BRASAHAE E (Fat-free Mass, FFM) 4 B9
EEfE - AT £ (keal) / BRAEREEE AT
(FFM - kg) (Loucks et al., 2011; Mountjoy
etal, 2014) ° SEE=F# (Balanced Energy)

B E & Z2I55EE A A& F 45kcal/kg FFM/
day * & AE 2 7] A MR 30 keal/kg FFM/day
DUFBIES - BREAEEE B ( low energy
availability, low EA) (Loucks & Heath, 1994;
Loucks & Thuma, 2003) ° & low EA B E E
ERE-RER  EFEMEI THEETE UM
FEEER  EMEMBBE8mE g
SRR RRBILEREEERFRESIEMR (Brook
et al,, 2019; Loucks & Thuma, 2003) ° B PR
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RED-S CAT :EENH AR AE B R E - RFRSEE B R

Relative Energy Deficiency in Sport (RED-S) Clinical Assessment Tool (CAT)

= EE  AE EERE : 418

OHENRBIEMAMRERRLNE ORMEBENHE®RS : Loxa*E OBEBENER .. RIBEES - TR
@ i B (O IR A ) | 7 ERE R HEEXE IR UL 98 3L ELAt 55 B8 1R AR Rl B8 RERELEK SR I E) SHES

o]t (low EA*) OMEAEFE : —EHARER) OMAEBRMIES : REERTHAM
@ 15 0 5L A S M B iR 2K 5 1B RY M i B) 5-10%) QAN HRIRIESR

NBAFRAE R RIAR 5T OSSO EEHBAMERRARIESR OBTELER . §ESFE - Bk -
O LEEFZERE (R  LIYBE) O =Sk E 2 EAEBM T Ak EH)REEE

OHEBHRE  DEMTRESE OBRIARKLER
£X(FHA***) > 3{E B

@ 1S NS

9 © 5 T EE AR (8 S AIDXAMEELELZ score 1

<-15D)

O—RPIEZESHEBT - HBEEE
PEHE - WEEAMALEAEROIAY

©IFF) E E R Ak BB 2 TR
IBGFEEAE

O EZ i EsEB I B MR RN
R"RE

O RMHEBERTE

O EEBITHEMEBKRRISME

R
@ LAUERIEE - BIERLIHE

* EA:energy availability = energy intake — energy cost of exercise RED S CAT"'
** DXA : dual energy X-ray absorptiometry Relative Energy Deficiency in Sport (RED-5)
*** FHA : functional hypothalamic amenorrhea <iu:f:ff‘i:e:fv‘le nt Tool (CAT)

o 3

[El3 B EMTREZSE—HMEER (10C consensus statement) P& ZRED-S CATERER & @R (Relative Energy Deficiency in
Sports, REDS; Clinical Assessment Tool, CAT) > 3AERE (%) ~PERRE (Z%) SRR (A)%) (EH(C BemeE)

FIRTRRESHHEHESTE (Relative 100 A (1) " HAEEM23 A (B 16 A
Energy Deficiency in Sports, RED-S) -+ Exft% ZHT7TAN)  BRBEIIBA(BE2I A X
MIESH S = HENEAS - BERESTIEHE M7 N) P RE34 AN (BH22 A ZMH12
£ (RED-S) TN TEAEMNESR » WHt 2015 AN) - EBEEIRS A (XIS AN) o DIk
1% H RED-S CAT ER PR 5T/ & 2R (Mountjoy ROF B 59 A FHE 1988 £ 1525 5
etal,2015) (E3) o 5:17320 = 697 cm 5 8% :70.27 = 14.91
EENBREHSEHLURSSUEE DR kg ; FRPEAEE :59.27 £ 9.00 kg 5 1EAEERIA
HESSED  BEELEBIRE RS HED P53 A (89.8%) ° 2i%:41 A F#7:20.12
HERMN - EENEREEF TR EAEE +1.69; 55:164.29 = 577 cm; 28 :59.67
B REESRIES  ZRERIBEZS S + 1139 kg ; BRAGREE : 45.38 £ 6.08 kg 1K
BE . MRS EAZBRENLEER - 8 AEERIMME 33 A (80.5%) - BRRMEAER]
825 FMSHES IR BB - RS FRIEAILLBIE 80% !

REERE TG  SNEBEETE - EEPENEER RRHLS E

1l
¢

REEERESHRIFEERENTE - RiEK AZBAMT(E RED-SHER - AIFZ2EHER
MNP RE  BERAREBURSAERN SREPNNERTIL ST BEER ° IR T BER
HE - BEER - REEKRBERERRETFHE SHERZEZ S HREESHERRESOE
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B AR HEA BETEAL - UREERASL (B
3)  FIENFEREEE 1LBETE: R
HEEXRE  FLFEPERRERLEEN
AR BEBERT - 215 RIHEDE -
BRERME - REMEHE -2 EFERLE
RREAEAE (—EAREERL 5~10%)
RPSBEZREETAMN RBRKAHAREE
RIESABEENES - 3. BFHOLESE
BHERRBRBERZ OEFHEE - KBK
RITANEMERREENEEZTE  BI§
BYMES o WIMEEHGR - BR ~ RKA
BYEB) » A BESTREE AR RIFTE R -
EoEDR S RESRBNREEN
TREFHNEBNZZAZEHRENN ARE
NENHEFZEHNSEESH LEMNFTFH
®IF - IS g ROUESHE HFONRE
B - ERIRBEEAEZEUESHENES
RIEAHHMIER  ERBEEESORERS
SWER  AERKkER  BEFNREERES

® 1 REUIERASEEETAENRERR

EEEEMm
EENOIERR
EEN AN
EEBEMNE

560

] P
=% WA
EENRED
RitERAR

B4 WRFAEBHRRSEMNED B2 R IEEHT LMK
(EpIEE{— BREMAEE)

RRERREE (B 4) © WERIIEERE
FREHRSBERKESGHNEEE . EERN
FERBR  —ARRNEEE LREGER
REMER - EHRATER  RETURFTIE
RAABEERELN - 2B BRI
BRI - ERESEBRERNRERER
REFHEAGRS LRIFVERE -

e

]
j—

8 (n=59) % (n=41)

&5 (27D) 173.20 £ 6.97 164.29 £ 5.77
BE (Af) 70.27 = 14.91 59.67 £ 11.39
TR (%) 19.88 £ 1.52 20.12 £ 1.69
EERBE (2F) 59.27 £ 9.00 4538 + 6.08

REERTAM (FR/AF) 15.75 £13.02 14.73 £ 16.09
RAEE A M (A /%) 53(89.8%) 33 (80.5%)
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2. 418

God
HEITE 2020 RREREES 2 & 4 3R 6 #AH 12
EERRHVERS B TREAREA LRI REFH
iCi - BRIIREBHTRBREMN - EERERT
EFRBRNVE 2 EFHREREHHZEK
PR LOIET REEENAE - TEEK
ENEEREMAENRET  BRREFEIUE
TR LEE o BERRESFRIREAKE
RAK ° TR 2024 BRREAE - AR ISR REER
XHSERE  EXHIE - BERETEFHNER - 7
FEEEFEERBEZENRE TITHTF—# - BthE
REERERES B2std PIFEERRIRE |
BEEERTENRBENT  REEFEREH
R EBNES LEAEBAIEE -
(FERESFESEEEEESEENZE  HmlSE
RETEENT RN 58 EEEEETHEER
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2 . ESEE iR

BEFEEEREEBIREIIRNIBES &
PRETHETE THSBERRURIIRERE - &
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TBRESERNZEER  FRESRE &
EFapn el ENEAELE - St E R
iR BIEESEEAIEIR A RTFAEARREN
iR - TEEEMEHBARERMEIKRSVIBIAE
IREITIRS - EIREEFRILBINERERL/\E
BB bElIAR - T ERER HL T H kSR V@B RIR -
RIS T B B AR MEF IR Lo F AR RV B AR 1551146k
FRRNERAE - EMIRFHESZNSE/IRIT (Pliauga et al,,
2018) -

BEAENRAERRLEFNSRERE » Y
WEAFHN S RBRERERAEHRE  ALLASBR
ENRARENEN - TEEBEFT - B ER
AIMNIEE » Me0 ARERIN - EEKSE « £
BAEURIERESES  BE—SHNRIEHE
T4 ~ 5-0-5 Sl LU A 1Rl o E3EAY
WAEERBEASEBHRETIRE - TNBFTAEERS
BEENAEIAERISSIAIR - ALLBEERKES - R

A ~
[ s

EHEERA-RAARRERR - ([BRREMH1FE)

46 | mEREEST 20855

LRI IAE LR » BRT BEINIRIRRIRYERE -
TREER M EMERRESEIAE28 - ANER
PR A B ESEIRE INENIERANE - 715
ERIIMGEITREERE (depth jump, D)) ~ TRk
( counter movement jump,CM] ) BzEEEERK (Squat
Jump, §)) AlEg - E—F DTBKERIFE T IE -
EERAIEMRAIR - BRI AR RS S HIER IR
TEESRNHZEAE (Isometric Mid-Thigh Pull
test, IMTP test) T2 5 M RANERA - T2
SEHREZGEENER BRIGES @ Eaflz
HENEMEE  KRARELRFIER VR
RAOEWA - REFRETIEREAETERERE
B HBETO R —EREENEFEER - &
RBSE O] 168 FR & Ot 2 FE B AR R AR SR AT SR 73 B 5T
28 BT T ARSI (T-Test) BB F MIAE
71 (Change-of-Direction) &R » 3t 7347 /2 FERF
BE2E - (FRSREMMITE2E -




ERNND

L

[

— 2
~

= = = i Sl
EE IR -EREE o (BRIBE MEE)

=

R AIBEE T - BB HEFEBHRT
BTN ESHRFEED AR AMBHR
ATRBENEFNESHRE > hETREFRSNK
MUK EEZ R - HEFEBERSARAE - #E)
HRBEFENRUSLEBEPRITR - DUERLLE

SR

B2 - ES RIS

EBHEEVAET U T REFFLESHENS R
ARER - (FARESEECHETREHEaTE
W2E  EMBARNRETE - LEEIRAE] > OF
EAREAESRENBZTHEL I (RRENRK
DEVEE 2 Z 50%~60% » F58EAT 64%~74%
SIREN 75%~94% ) - BHEFHEEEHLENE
R ARGREBEXIMEEEEN Rt A8
HEEBRIFEEARE - UNEZEEFHERIREN T
FEEE - mEEFIIRLAR—ERMIER
TS EEI4REE B R HBS AEFIIMREK » Malll 8RR
WEIRENERFERLE - SERERRES 7 RE

| HB R BES] = T
BRESN T RES LR - RABIBZE DT B

BERIFRAEE N 0 BRI ERRE

FHEERARBER - BRBEERE
(3RE=E  2013) o
SHMEESBMMRECIER (WAEE -~ Mg~ 1R
oY) ) 28 EEARE (anaerobic thresholds)
BEGEIGREEMNMEEARTKENEZETH - £
o MR E2HH R EERIGRERFEEISRE
AR E RS ERFT AR & E R A/ MR - FIL eI A
RECHEEN DRI BEEZ(LE  BREAEIIRERS
NEFEBTEAFTEIRBBINEEREZIERE
BEEWN- o ERNTEIIGRMRAGRESS
BRNEEHETEFEEEN - MBARARER
(VO2max ) 1EREERE » WASLEEDA - AESE
AEREERR ST N ERMB(CEARSHE (LIHEES)
KA MR E BB EE R E B 2NN R R EUE
iR EPRIL > BRTEREBFEMIIRSER - Z8
EFERFEENRRBEINR  BRZEKGESHEN

TR &=
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FEBSHEN - 0X - RARAE AR/ ES
BIE ~ MPLEE - UKRMBREESHUHEHEEER
BURRRAIIER - RI1E/A B RAIARE 2 E R E RlRst
SRR

16 ~ EBOIBAR
EHXLEBEPOVNFNRECESEES
BRIRE - ifEHEAE] » DBERENRER
FEBERR - OIRRAERRRR BB T A EE
SRHFREFIESRITNVEE - MERRTE » BHE
BRINBRGRE EZ ORI = K20 - HAp
R EINET BERAE  aELMNEE - BF
— DR BEN B A RIRIBARINM (B 8X
S IBEREE 0 2015) o OIEMIAYETL B [C]RE
EB AL EME RS ETEEEZAE R
WZAEANEE - RBENREZAHTEERTE
EHREHBERE  AFUJENRSERAES
I - IR/S - ZBOEBIEMBSEERABN T2t
EfFRBEHRERZHNAETIAY — - 5—HE
ZACNEERER » Sl O EEER 28~ mE -
ME R B MR P] RS IR E ~ B ERE - BORSEE AR
pE % EARETEHR NSRS HEERYL -
Morales A (2019) f5HHANEBHBNRIFE
RRHFZEE (FIMOIENERE) » LHEES
BRBZEEAEE  ALBASEOE - 188
SLURHIIRSEN AR N ED -
fx LR - EB) B BRI IR 20
MR BEERI EREEESHREEZE—&
2SR - DIBREENIRERESHEERE
HRIFEBENEZERE - TIIRBPPES OER
BERVEIIAR - IR EAIZREE BARATER A
BENAMEE  FEHFEE CHERFTE—EFFEAIE
ERET - ZEHEGENRIE

48 | mEEEZH 2085

BE « EENEEIEH
BREETANEBEEREAS FAKERE
B e PIAEREE T IARGR E ~ YRR BARF R A 2R A9
mEMER  ERFEEFRTASHRIBEEER
BFTRESN » FEREFIARERE S 58 & RS E A A
RE - EENEFIIGRAESTETHEREFHER
IANRAEBRNRBESENEACRESE - U
MEESRE N REESSIENEIER © 7EIHE
BAORKET  SEENFARIREE R EESH -
EHEEN AW~ MEMRERG
ERES®RENESIMEES S S5
BENBREN—MRA » ATHERFREFEFRIERE
R FEREAMNTREFNERBNRR - WEET
ERAEBHERMHANBREUAEEHTHEEN
F—F - EEBEERMLEEESBAENTE (55
BEE - BBEXE) R HME (BEEFEXR) k9
BREE ~ ECsERA (S - FLEE - AEE
BeE) -~ ERPRETME (ERFRES ~ B - BBEikREE)
BB IESE (Larson-Meyeretal, 2018) ° FiBER
BB BYBEXBSETHRRITMERERETFNE
FERE  HELARRNERAEREENRE  LHET
BEBEEENRMBEE -
BRSEZNAREREBRNESHEN
Frff ~ ESELNRE EFENSEMEER
RE LUK 7 48 & B¥ AY 48 A A IO A
2012) - ANEHHENRHIREEEEHE (WHHE
D BAHIERMOERE ) - FItR#HEITE
ENRBEHE - BEGEESBBINAE MK
1E&Y - ERERDVENAEHAEAE - LUBHEIRE
HEEEXRIR - FRE R H/E FRIRE - Gl S aAE
HMBRAERE5IERER
iR PR - BIBEERAE BTG - O T RRIES
ENEERR B FEANMCHNERB T E L ZHEE

nﬂli

(Norheim et al,



EEHBERETESENEENH  BURFHIE
BZHRES  EINREEFHERRBEERKS L
BHERERE - B BENEACESZESE
HEFHSRSESHRFE AR -

*\ﬂ

]

ki

MEEAE ~ BT~ DR BT L 4 (ERERRAIE

EBPRFEENER MELEARNEREARS
EFENEHHENH - BIEKIIHERME - f
NEEN R ~ BED ~ B 0IE S BREE  RIE
BHRIRAAH - ABIFELLR 2020 RREE LAY
LERIFFR BRI » (R T BIFESR AR NXFEHE
Z5h  BBRIBNN ALINETRIRET A
THREFESFEMNETHREC  BEIIRITIEP
MRBESDRENESRABBIRZF - FaIE
FREHSERABHRE NP EZEB MR -
IEFREE THICAIE - BEER ) A ERREERIRA
PRAEHE B TEIE - &)
(F&RZFIEBE L EEE A EEE R EHFATEIEZ]
& BB R LI e EAEEEIRIEHTATHIR
EERIBIIF I ET ~ FBABEIEEAEE
ERIBHIFEATAVIERIRZ ~ IEIIEBE L EE X ER
<o

=

-

2ER

SE  BRE  HERE (2015) - OIEREIIR
HEHKRBENWRE - "AEHEEZT) 1
8-19 °

MEEZX (2020) - REBRECIIREREAESF
KM E Mam sl —UBEIIEIHERES
Bl - BEAFEE LT 52 (2) » 61-80 °

REE (2013) - EFENKMEARNSE @ &
FERAIMEARA - B 5IBhttps://
scitechvista.nat.gov.tw/Article/C000003/
detail?ID=1b34a275-284c-4635-8711-
8637378504

Howard RM, Conway R, & Harrison AJ. (2018) . Muscle
activity in sprinting: a review. Sports Biomech, 17 (1) ,
1-17.

Morales J, Roman V, Yafiez A, Solana-Tramunt M, Alamo
J, Figuls A. (2019) . Physiological and Psychological
Changes at the End of the Soccer Season in Elite Female
Athletes. ] Hum Kinet, 66,99-109.

Norheim F, Gjelstad IM, Hjorth M, Vinknes KJ, Langleite
TM, Holen T, Jensen J, Dalen KT, Karlsen AS, Kielland
A, Rustan AC, & Drevon CA. (2012) . Molecular
nutrition research—the modern way of performing
nutritional science. Nutrients, 4 (12) ,1898-1944.

Pliauga V, Lukonaitiene I, Kamandulis S, Skurvydas A,
Sakalauskas R, Scanlan AT, Stanislovaitiene J, &
Conte D. (2018) . The effect of block and traditional

periodization training models on jump and sprint

performance in collegiate basketball players. Biology of
sport, 35 (4) ,373.
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& EJ5E /Ia2 kN ot Ed | R ER 22

B E R A BEE R 2 AR - HIR BERNENEWEE  REEMSEEEMMN
B9 75 S thBE =~ Ef P - R EARRZT A5 SE MRS B2 A R AY EFEFERE (adaptation disorders) £
AEEAS AT EOE R ERERER R - SR AKBNBEEA S  RE
BISRELER] o AR IBHEA TIRINAIE M » & BIRAEINRT - ZIRSEFH BRI R E I
FTHESR -~ s T HESE - t—7k i fE71 0 REENZREL BRGNS STRIHERE
NTESHE BN aEES - FEIE - 5584 (Neumann & Berbalk, 1991) - RILEShFI4E M58
thEBEEAERENES  LORETLERIy ) ORE RURREEGR A BRRER -
EMRRED G T aERE , KiEs TaHE
MREA -

EX - Hh x5 T S 5% E B aEI& HIT (High

Intensity Interval Training) B9 /A = > B 2000 4
BRSA  RER HIT VIR R B 2IMES LA BB AR B AR B B 69 SR B AE 7 2 B A

B 7008 B A AHOE 450 B s I RRREHECEEIRENEEST - 2
(Sperlich, 2019) - HEEBHEENERT » B FIEHENB R EEMN I HEEERZ B RAREE
BEAC B B B R EE R B E - MEIEH D ERREHEBREEIIRYREBERREEZN
SRR Ees T, e G SREENIRBER Harre (1986) B
BiER AR BRAERERENERR 7 OURH RREDELINEE GEOFER

YA, 89 (Holmann, 1990) - MeE&RmsE T ren ARRARABEANELFENE

ERRIENTE  RERNAH TS (dose) , (ANt TAEMBRHEER LREORR

S EEERIEENE (Training effect) fupe 20 (Elite)

(Adaptation) ° Langan £ Grosicki (2021) 4 8 EFREHS M ENERES

Rin T E@AERE - B2 A, BEE, 1 b 50 FRNEBENINE | CABE
RN « BRESBERIROE—RAR L 7 amaganst - 610 : Cooper Test (12 4
ELFAEREHINREEEHIR (W) ) AR\ (2-4 mmol) BERN - Ea
NERE) - RBRENEDHHREREIRE 87 (Wingate Test) ~ YO-YO Test @R AEEA S
AEIEIER R FRIIRRDITIE RN - (VO2max) % o BRI A i e 2 A
TIRBETREENRE "EFHE, R REMERESHERZEIEN - BEESHHEH

0 | mema=7 2088



dlRE 89

v

FlliREt 8

AR Rt B
TR E

B D HTEIARI R

1 EEIRIT R R R R DA IEIR

BLTRIE (Test) L 1ERUWESIERAF  HSA

32 (Diagostic) 1 1EAHITEBRENDTH
FAEE - AR T 228, - EBEHRESH
ReREr TEEREME (exact) 4 0 AL BHFREE
& THE, -

A EPRE IR B BUR (F SRR B BB E 2
BEEIENIER  ENAIIIR LERNOEIRIENS
EREBFE DM SINRBRIBHBERAIRE - £
BRL ZTHHENERTBEFS — &E
BElamEEiER: = SEEMMELERE

FEEGRE— AR L @S (7~ HE -
RE B8 %A RIE) PSRRI
BRBEAMND R A BHREEREN (ZEH - 18
B HEH) BEENIIKREN (FXIIRETH
BR) - BBTERINIENS (BN B2
HE) RETRE  THEANEISRBNERE - B
EFrENBITEER—BEIR (cyde) @ EFREN
MEBRIRT » TR 8 — BT R B —
WElERa R (28) - BETIIGRETEARE - 58
HIRIEIR BRI IRLLEGR - B 2 BIE 4 BiET—
R ETEMEIIRAN SRR (B 1) - hpEF
BTV BB B BRI - BITES BN FAE E
IE @ ERHRASHIRAEIHIRR -

2 . hiERFIZE (FE EE&EmWH)

EHEEBRF  #FHEENZENSHEK
FriB kA3 4R B A9 ° Hollmann £2 Rost 72 1982 £
HZEIEY  ERERRERERENEIEEG
BRIUABANBAMS (2 mmol/) BmEfm

(4 mmol/l) - BEBEEM AL
REEMEE - ABRBMINENTE - BAKES
R EZHNBZSEENER (R 1) - HBAEHAR
BmORE BAsMAENE  EMEENTE
RIREY o

® 1 58 BRI EEHFIMR

BRI 2mmol/l) AT (4 mmol/l)

(Adaptation) BYFIER 5 = ~ BIR IR AEI=

TR -
i | SRR | 1.0 PRK B
SRR AR SERRN ARG I o | 2ATP-CPBE 2. BMEEENET Lamax
BET - BT IESEEEREENEDHENEN o | 3 RS 3 BEMmR pH &
CEENEEHENRERSESERESNY | A IBINKIARRE S = 4., R IERFHE U BRER
= SRR B\ S mmmELmE | 5 RemrEEmET
&R At - REBETSEHEE A IRE 6. BB LEEER
& HREEsEE R -
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MEMONARZE LS TEEERLE
A 2 &R (Hollmann, 1959; Wassermann et al.,
1964; Conconi et al., 1982) ZfEMA - m Mader et
al. (1976) WEEHEAaH R ERNERRE
EEERNAESNESEESERMEGH (R
2) e

MEKEANES, BEMOEAINKRE R
Bl B IREER? LB ENME (Mader et al,
1976) EERNEESHENBEM I (2 mmol/l) REE
DBKEMERES > 2.8 m/s (10.1 km/h) 8 <140
min-1+ B|&M /7 (4 mmol/l) BIAFEE >3.5 m/s

(126 km/h) B <156 min-1 (£3) °

= B Bt 8 & 2 Bz BISp (Bundesinstitut fir
Sportwissenschaft) 1T 1980 FRASHRE Hi b &
il SELRET 26 RNEE/BEHE
(2-4 mmol/l) T 7152l - B2 ERBURR1EAES
BNM IR "HIE ) FEREWERHIR I E
(Hollmann & Rost, 1982; Pansold, Roth, Zinner,
Hasart, & Gabriel, 1991) o

B - BBREZERAR

B EHERMCAGEANABEEST
e MEAKEETESH TNBERAFXAHHA
& FE (Reaction) £ & #

(Coordination) -~

R2FE/EEMNZEHIRASR

M-
WEmE .

EHS A (m/

RS s wary T
1 2.5 100 1.1
2 3.0 130 1.2
3 3.5 160 1.3
4 4.0 190 1.4
5 4.5 220 1.5
6 5.0 250 1.6
7 5.5 280 1.7
8 6.0 310 1.8

5 M SRISAERRT 5 98 WRERITHERISERRE 3 98 o
kT RSEERE 2 100 m (F2EERE ) ; RIEREES) S SMSIERERIA 200 m ©

H2 | BIREEZT 2085

R3IFEES (2-4 mmol/l) BEMHZE TR

B RIER

it A kg FAVESER pi2as

m/s | HR | Watt HR m/s HR

BEmNH

>2.8[<140(>100(<140(>13|<135
(2 mmol/l)

EAM ]

(4 mmol/l) >35(<156[>130|<156|>15|<150

(Agility) Fal@ - MAABENESHEAZ2R
TERE (Speed) B934k 2 Bk BB CM) (Counter
Movement Jump ) BItEER - FEIESHAVIETE - FIlE
REESBARENZE " B - MIELRIEE
NERERIIEZEE2RTEENIE/ME - T2

B —alAR P AP E BRFRY (Hollmann & Strider,
2001) - EIIBRMBATIER  RILZE2RTRE
BREE (B 2) -

B EIEASREN NI 2R T X E R
% (B 3)  AULEIER AL EIR SSC
(stretch-shortening cycle ) #® E (Speed) -
A] DL 3R F+ Coordination ~ Reaction ~ Agility 25 i
BMAES (REZE 2018) ER#HENE
ZIMWOWNERRR (B 4) @ TRERLHM
51 8 & (VO2max » Cooper Test ~ 2-4 mmol/l »
YoYo Test) EFEHMLFEINBANEEER (Al
out) JEAR » A BEREIRN J7AY 2K 2E 0 H) R L i T B9
Z% (Level) ~AL - EFHBEREIRSM M6
T IRENARABF R B B AR B R BB BE RS RS » T2
AP ERAERIRAIRIRE -

{f ~ S2ERS tRELZNGREREE

—BRESR (2-4 mmol/l) FEMHE
BEa /88 (2-4 mmol/l) BIEM I3t 2
FEFS Mader et al. (1976) B » BiBMEEI
a8 ERNERET - KESKaTEEN
LB (La) BEDOBKE (HR) RFE (B 5) -




La (mmol/l)

SEEIEB RIETHB X A EAMBRILEMERIRE (La) BOBER HRDH

CMJ

IR BT Mres s
¥ A

Coordination

Reaction

Agility

[ B SR ]

2 SESHEHIAE D BB I

BRMIBEHEAREETEA 2-4 mmol/ RE
it (F4) - BBEBABES (2 mmol/
1) BAEMHHE > 2.8 m/s (10.1 km/h) - ER
RIEM D BXEE >3.5 m/s (12.6 km/h) BIE 4R
(Level) -

RN EE EARE - T OBEE (HR) &
B (La) BhARELIESSVRSIEIR BN AR H
RARBEM (B 5) - TERRERE 2.5 m/s B>
FiEEBH SN OBEFISERME 140 min-1 &
RBERE T ZLLERSENOBE T RRE -
PEE MR ABERRERIE - Al T RES

18 4 r 220

16 k200

] J

r 120
6
4 r 100

R 2,5 3 35 4 4,5 5
Speed (m/s)

HR (min’)

Coordination

3 BIRE (Speed) £ fE (Reaction)
B4E (Agility) ~ %38 (Coordination)~ Bk
& (M) ZERIF

JIgT
4 R (Speed) B 11~ 5
B HREREF
ENWNREERE - ESETRE 3.5 m/s » Ik
BEFHERAYTE 2.8 mmol/l - EREIRRE R
EFENERANHVEZEFN - T LANIEEE
(La~ HR) fEeT  EBERASEANNH
1l - BERBERNOIKINZREBEIRE - &
BERMELOEONBENNEREMRE > 7]
MEBBIRNIEMAOIRETHNS (RE=
2010) o
BR/ BEMENIZEHER -
B aE EFHAE |
B (La) ~ DBEE (HR) H4EDH (B5) |
MEREDT (F4) |
REMHRERERS T (B6) |
B RMAEAREL I RAEESSR (R 5)

R4EBEES (2-4 mmol/)) BEm 2SR

NF Speed (m/s)
’ 2 mmol/I| 4 mmol/|

1 1.9 3.6
2 2.4 3.7
3 2.5 3.8
4 2.4 3.8
5 3.5 42
6 2.9 4.1
7 3.0 4.0
8 2.4 3.4
9 2.9 3.7
10 3.7 4.6
11 3.3 4.1
12 2.9 3.8

3 1 PHHIRABPERERS (Bh)
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>
%

A B
46 .
10
44
1
2 2 6 5 ®
g LI . E)
= 5
= 40 ° =
g s
£ 3
< 38 io0 ® e12
C 3 D
20 .
361 e
8
34 4 .
32 . . . . . . . . .
18 20 22 24 26 28 30 32 34 36 38
2 mmol/I (m/s)

6 BfEMT 77 (2-4 mmol/l) X ERAA

— - TFHEEH (1om-CcMm)) 5
RIS REIEHISE N AB HEHIEE (B2) @ B8
KR A MR BRI - EREEESHEMN

(B3) -

TRENZERBFRZEDTIZSF |

30 m 72E& (10m ~ 20m ~ 30m ) REAIE |
ThAHE (Cv)) |
#wE (10m) B8 (Qv) XEREFEIM (B7) |
R ERMAER LSRR AER (% 6)
TMIBEERNERE DHE (2-4 mmol/l
Speed-CM)) 2 - 2ERAREEHMNEHEH =1
(Nr. 6-7-10) > EREZEHAAWUESHER Nr. 1

5 A 2 B
)
50
7
48 4 .
9
46 10 6 e
. )
44 4 4e
)
21 C 12 D
o8 4 3
40 4 .
011
38
5
36 L4
34 : . " "
48 50 52 54 56 538
10 m (m/s)

7 FEENFTEE (10 m) A& (CM)RERIR

ENr. 8 (R7) - DAL T BEEEREKES
B V3lIARR R E R AR IB HAG) RS BBV B EHEIR - 35
—EZERANREREHE "HRENEH, E
AR+ BIBFETTH IR T BN B REE

BE - FREEFZ B A LR A

AR iR ACER - BR T RDBFRUIR HLE)I AR5 &Y
EERRN  CREHERBRBENIIRERZE
ko BRM T RRES IR BRIV ERISR - B
EEFRKIENEHBENR @ BB EERIEMRIRAE -
FERIRT - FRT EENRS2RBJEAIN  BURE
SEBREHEERCE  hE—AERMIIREE

&® 5 HE (V2) S (v4) REMHZERFES T EIGHRE

R FESERR sl kA EE
A BEV2RE 5 V4 EE HEMWH + BEMH
B |5-6-7-10-11 BV2RE 5 V4RE RE + A=
C | 1-2-3-4-8 V2 EE - K VARE HEMH + BEMA + RE
D 9.12 = V2 &BE & V4 EE JIEM /7 +HIT

B | mREEST 2085



£ 6 THENFEE (10m) EREHE (CM)) ZXERIHZMESIR
DARR

[ FEAERR dlllsRaREE

A 4 REE - 1.20-30 m @&l -
TEEHE |2 REHEIER BRI iy AE AEAA
|1 EIITRE- R - ] 5B
B | 2-6-7-9-10 = |2 BRHEIER
FEBOR |3 bown ey
g |1-20-30m AR - BA{Ef 7 AP EAE
cl 1812 i i%jjj = |2 BAHE S Hi5l
T |3 REHEIIER
1, BB - B IR - |
ol seqy | mEE |2 @inENm d
THRBNE |3 REHE - :
4. RIEHZE FEEEN 2R 2l | R g R
-Speed (30m-43E%) W -Speed (20-30m)
-CMJ -Standing Jump
R 7 LFAMIER B RREES SIS R AR _Coordination -Coordination
_Agili -Agilit
il -BARERME — BEEEE  BEEEQ Agllity .
TEE/]
(10 m vs. CM)) 2-6-7-9-10 1-8-12
Eﬁ; f‘i‘fﬁiﬁfﬂm 5-6-7-10-11 1-2-3-4-8 SPDI- Bzl SR R4
- *Jllﬁi%ﬁ)%;ﬁi
EETEMIERE - - 2R B RGO
BEEEAHH 6710 & —M@F#Aniﬁﬂhﬁ
BAERINIF YR EEE

#iR - EHE

ZE R ERAZIRTE (B8) f#7F
BURP] LR AR fE R BIEUS BB DT E RS © 8 HISAIRSIR G = SR
BENEMAILIBEBEN T BB SRR
lmEEE R R BB AT EEIRER (B —
B -AE) BB FRHIRES EBURSEE BIAR T
g2= -

ReHMBE (K288 01E) ERYR -
iR RER A IARIER - BRINR LB R ELA
ABHRBBERNR - REFEREERRE -
MEMRRAENERRR - Q)

I AECE (FEEE R BB A B B R B I AT
FRESHNARE  SEN TERREREN BIIEHIE © [EERE A BEEREEL (Dr

REEE > TEMIKREURREEEBEE » 78t Sportwiss)
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BEXR

REE (2013) - EFHEREEIMREEA - RIS

B 16-23°
%?%(mm)omﬁﬁ F=hr - GEEBIFEN
Pl -
%%E(mm)oﬁiﬁﬁﬁimﬁoeﬁﬁﬁﬁ
e -
%%E(mm)oiﬁﬁﬁ%ﬁ 1GARAEE - &

EFRENZ G -

Billy Sperlich(2019). Die HIIT-Parade im Ausdauertraining.
Bewegungstherapie und Gesundheitssport 2019; 35:
57-60.

Conconi, F., M. Ferrari, P.G. Ziglio, P. Droghettl, L. Codeca.
(1982): Determination of the anaerobic threshold by
a noninvasive field test in runners. J.Appl. Physiol.:
Respirat. Environ. Exercise Physiol. 52(4): 869-873

Fiuza-luces C, Garatachea N, Berger NA, Lucia A. Exercise
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FIEES  FELUITRIEE @ EIEHES RRE
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MEFEZEFEBRNERBEE  MARLEE -
JIEEREEEMEENBLE NG R®
FEBNBE  EHBEIER  EEELB
EFl#k (Overtraining) MIKIE (Anderson,
Triplett-Mcbride, Foster, Doberstein, & Brice,
2003) -

SRPEGIIREE A D EFETTHRERAIRRE
REBENUABrogz 0~ 10D EFHBREBESR
(@1 ) sHEERRES II2E - Bk LallMRe

RPE SCALE

RATE OF PRECEIVED EXERTION

B EEREREER - (B FKJE The Rating of Perceived
Exertion (RPE) Scale. https://maximizepotentialtx.com/blogs/sports-
performance-training )
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TEMAIRES EF - F1EM (specificity) -
B#H (overload) ELEEM (progression) &
RFEZNRE) - MEFPNEESRA - I
BEARESEZ AT - T2 a4k

Resistance Training

= Resistance Training
£
2
2
=
=
A Force (N)
\
APy
Y \‘
\ \ Ballistic or Explosive Resistance
AN \ Training Response
I A
= L
E LY
2 SN,
T NS,
S SN,
- SN
2 AN
SO
\~\~
\~k
Force (N)

.=L0\v Load High Velocity Resistance Training
. =Moderate Load Moderately High Velocity

. =High Load Moderate to Low Velocity

BHIFEHEFMANA « EFREAAULE
Hew (MERE ~ ERNERE) @ FHIZEM
RUBERE L BRASHIBM R IRE 2
iR (WE2) 2 &R - Wit REFMN IR E
B AIARENE Z RE - EBAER VIR FA
INAIENARAY S IR BB R -
BB EIER 2 FREE (Key Movement)
BRTRENHESHEPEER - LURAENA
Wake > R 0 RN DEIAREE - LURRESTIE
PIRE B 2 SR B IR B E Z A DB E IR
BHEF (HBREVTEDIE) ZERRE -
RIGEZIECRERESRTEESER - #
MREEE e TREFNTREDRE N
=B NEHEMARLE  EEFEFERIIN
B REMIFIIRF A A D EIEL
FR2FREAR—BEENNAGHSR 82
ERARANS - BEHERRNE (WE2H
D&EiR) @ A RIRAEBEHRRF AN -

5 Heavy Resistance Training
\ Response
=
E
2
2
2
B Force (N)
1Y
\
s LY
\ \
‘\\‘ \\ Mixed Resistance Training
Response
— ‘\ ‘\\ P
© \\ \\
£ \’ N,
z S \s‘
8 \~’ o
4 >, ~-
= \./ "o
~. -
- S ’
. 157
D Force (N)

B2 HE 24 o (BlR IR Training at Velocity Rather Than Percentages )
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Sports Science in Support of Competitive Sports
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The first time that systematic method was used in
Taiwan to merge sports science into sports training
was the Asian and Olympic Games Medal Program
of 1997. It aimed fo use the assistance of sports
science to allow athletes to achieve better results
in daily training and in competition. From that time,
scientific tfraining was expected. However, support

EZRUE Chi-Huang Huang

is needed to channel sports science resources intfo
fraining. For this reason, the Ministry of Education
promulgated the Directions for the Subsidizing of
Sports Science Support for Competitive Sports by
the Sports Development Fund in 2016. The aim of
the Directions was for a more applicable and more
practical sports science support program that will
raise the level of sports performance to be put
forward with the intervention of sports physiology,
sport psychology, sports biomechanics, sports
nutrition, sports medicine and fitness training and
other methods. At the same fime, a rigorous and
fair review system was established to ensure review
quality and fairness The key points are implemented
according to the following items. 1.Put forward
innovative sports science method and verify
feasibility 2. Assist grassroots coaches establish
sports science concepts 3. Expand nurturing of
sports science talent and links to the employment
market 4. improve team sports performance
through sports science based fraining 5. Provide
channels to teachers for raising the level of feaching
fraining practice through sports science research.
For convenience of registration, the registration
deadline will be February 28 every year; it is hoped
that sports science research talent nationwide
designates this day an important one. It is hoped
through the explanation of this article to promote
the maximum benefit of sports science as an aid for
fraining and competition and optimize the nurturing
of related talent, with the aim of comprehensively
infegrating the practical application of sports
science to allow our sports elite to surpass
themselves and exceed the limits.
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Infroduction of Sports Science info the Competition Support System: Current Situation

and Outlook
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Taiwan's feam achieved outstanding and best-ever
results at the 2020 Tokyo Olympics and the public
are still talking proudly of their success, their exploits
not only attracting more attention to competitive
sport in Taiwan, intangibly also forming a force
that is pushing the development of competitive

sport. While athletes from different countries were
competing against and learning from each other
on the field, countries were also quietly competing
against each other for sports science power. As
the intensity of competitive sport has increased,
sports science has become an essential tool for
building strong competitive sports power and
assisting athletes achieve greater heights. This paper
infroduces the current situation of the introduction
of sports science into the competitive support
system and offers initial views on the outflook for
sports science. It is hoped that, in future, basic sports
science sports medicine, sports fechnology and
academic and research units can be integrated
and optimized and that a national level sports
science center can even be set up to allow more
elite athletes and grassroots athletes to receive
systematic support from sports science, to nurture
more athletes who win glory for Taiwan while, at the
same time, deepening leisure-centered sports for
all and promoting the development of the sports
industry.
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The Course of Evolution of the National Sports Training Center's Sports Physiology and

Biochemistry Support of Competitive Sports
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In the early days of practice of sports scenic
supporting competitive sports in Taiwan, sports
physiological and biochemistry were the earliest
support items for athletes, including elite athletes

I EEEY NSRS

7 158 B 2 UE

ER= T8

Kang-Haoo Lu, Jen-Yu Ho

at the National Sports Training Center. As coaches
and athletes continually improve, national team
sports science practitioners need to achieve
breakthroughs to be able to continue to assist
coaches and athletes. Looking back on the 4-5
years from the 2016 Rio Olympics to the 2020 Tokyo
Olympics, there have been three key factors in the
evolution of the National Sports Training Center in
the areas of sports physiology and biochemistry;
they are: increase in manpower, setting of support
themes and upgrading of processes and facilities;
through these 4-5 years of development, five
main support themes have been set for sports
physiological and biochemistry, including: 1. Body
composition analysis 2. Fatigue monitoring 3. Special
biochemistry tests 4. Physiological recovery 5. Sports
specialty load assessment. This paper will describe
the course of development of each of these support
items as well as improvements and innovation in
processes and facilities.

Innovative Approaches for Sports Biomechanics Supporting Competitive Sports
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Taiwan's athletes bagged a record haul of medals
at the 2020 Tokyo Olympics. As well as the hard
work of athletes, the contribution of the sports
science teams behind the scenes cannot be
underestimated. Biomechanics is an important
element of sports science. It is a branch of applied
science that applies the principles of mechanics
and instruments and equipment to sports related
body structure, fraining monitoring, movement
analysis, technique and tactical analysis, equipment

wR BOE SRV R E —

EoEHESH

development and environment influence. The way
it supports sport has moved from the traditional 2D
(video based) method to 3D image analysis and
then onto sensor based methods such as heart
rate, electromyography and inerfia sensors and
integration with sensors with different function (sensor
fusion). Biomechanics allows athletes to more
accurately understand the differences in movement
and the load during competition, giving them
reference for adjustment movement and fraining
formula. As science evolves, the ways that sportfs
biomechanics support sport are also changing. It
is hoped through this paper to let athletes leave
behind outdated approaches and use more
intelligent and effective methods to improve
sporting performance.

EENR SRV REIRE R

Backup for Competitive Sports — the Care System of Integrated Sports Medicine and

Sports Science

EYRBEZE—EBERINEXERE Eqﬂ’@’f‘ﬁ
FHEERM ~ L%M%% BB  MIBREED  EENEE
EHEEREFVEER - BERHNERFLARRT
BESEIRBIRRA B EIRIT - ESEERE
EEIRRT - 1B EE)EF ESRITHEE » %Elﬁ%%
RIS - EEAVRE - EBEAVEH - IVERYER -
B ESNEEAIRS] - U&T’%Eﬂpéﬂﬁ%‘hzf%?éi_
B L B EEBERINERIR -

BN BREEEEEERFERKMANEET BN
FTRAREERMR - DESRHEEEENE ) EERE

—ERGENBBRESVNBREIRE - FHEES
ENEFREEEE L E B INAVIRRANT - EE
MBREFEHNELEN R RESRITAVET - B

TRERAVIRRRRZ G MRAVEEE - B AREAERY

A sports science feam is an interdisciplinary
professional feam, including doctors, sports trainers,
physical therapists and doping control, sports

F8Z R ~ Mgl Chi-Ping Lai, Lin Yin-Chou

nufrition and sports psychology experts. Team
experts must understand the rules and characteristics
of each sport. Under intensive sports training
and while improving athlete performance, injury
prevention, nutrition, weight control, psychological
construction, avoiding banned substances when
taking drugs, and assisting athletes return to
competition after injury are all the tasks of the sports
science team. A complete care system needs
sports science to take care of monitoring of physical
quality and progress of technique. The monitoring of
Relative Energy Deficiency in Sports is a good model
that integrated sports medicine and sports science.
Sports medicine helps athletes to prevent injury and
monitor their physical and mental health; sports
science is responsible for athlete nutritional state
and improvement in sports performance, offering
timely health care and training suggestions. The two
complement each other.
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New Era for Baseball Information Collection: Current Situation of Application of
Information Technology in Information Collection
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Each sport needs to use information collection
to collect information on opponents to provide
important reference. Baseball is no exception. The

I SHYERTES R EeEA

BREIR - EHZE Shu-Wei Chen, Jhih-Hao Huang

collection of information in Taiwan's baseball began
at the 2003 Asian Baseball Championships After
almost 20 years of change and development, there
is rich application experience internationally and in
the domestic professional league. In recent years,
with the progress of technology, the infroduction
of advanced systems from overseas or excellent
products developed domestically by professional
baseball has allowed players to be more focused
on the on field duel and to achieve better results.
In future, as well as increasing the level of familiarity
of athletes and coaches with the use of collected
information, precision tracking technology will
continue to be developed and Big Data analyzed
and used to provide coaches and athletes with the
best assistance.

When Bole Meets a Fine Steed - Discussing Sports Talent Selection

EEET REBREKGRENEINEER » BEER
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Sports talent selection is the basis of building national
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competitive sporfts power. Europe and North
America are pioneers for this issue and, even though
they are still feeling their way forward in terms of
finding the best way of sports talent selection,
they began to taste the sweet fruits of success at
Tokyo 2020. The Speedy Horse Program that Taiwan
began implementing in 2015 is also based on the
athlete long-term development modules often
used worldwide. Using the non-directed testing

B B A} 2 4 R #1 Bl R AN 3 2 B 1T

model to carry out large scale data collection and
using Big Data to extract trait parameters, aiming,
through the integration of this and sports talent
selection based on experience, to assist coaches
and sports scientists select the athletes with most
potential in this era of small families and give them
the most complete training. The hope is that we
can catch up with the world's sporting powers in the
foreseeable future.

5

Sports Science Testing for the Monitoring and Assessment of Training Results
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[t is very important to use specialized sports science
testing at each stage of training fo raise the level

Kuang-Hui Chen » Yi-Ju Hsu ~ Ping-Kun Chiu

of special event performance and reduce the
fatigue and injury of training. Traditonal specialized
event fraining is executed according to the coach's
experience and won't easily deftect changes in
the athlete's physiological or even psychological
situation. As technology progress, using scientific
testing and assessment, athletes, trainers and
coaches can clearly know the athlete's current
physical and sports performance situation. Scientific
testing can be roughly divided into sports skill festing,
sports ability testing, sports psychology counselling
and sports nutrition counselling. If athletes are
given comprehensive scientific testing at each
stage of training ( preparation, specialized event,
competition periods) it will help them the most.
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Sports Ability Diagnosis Analysis and Training Adjustment
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Scientific research in the last 10 years has found
that the functions of organs can be quickly
enhanced and the physiological mechanism
stimulated through high-load sport. As competition

RE=E Jia-Tzer Jang

rules change and competition has become more
frequent, competitive sport athletes must have a
better recovery mechanism to cope with the stress
of highly competitive competitions, extend their
career and avoid the pathological "window period"
caused by high-load training.

Past scientific research and application grasped the
keys to improving fitness. Entering diagnosis data
analysis through the inferaction of fitness can allow
the characteristics and key points for improvement
of an athlete to be quickly understood. Therefore,
sports training is based on analysis of the
competitive ability of an athlete and an execution
plan then drawn up based on the analytical data.
Faced by today's high intensity competition, only
by accurately grasping athlete training data can
fraining time be shortened and competitive ability
effect achieved.

SRRHEER L BEEHE=REFIIREET

Physical and Fitness Assessment for the Training and a Selection of Grassroots Athletics

Three Grade Athletes
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Effectively using the support provided by sports
science and bringing into play sports science
methods or fechniques can help an athlete assess
her/himself on the levels of physique, fithess,
technique and metal quality etc. so that teams
can obtain precise data on the current situation of
athletes and their stfrengths and weaknesses and
assist with the drawing up of a long-term reasonable
and effective fraining method or plan adjustment;
and also serve as the basis for reviewing fraining
effects and make athlete selection and training
work smnoother. Therefore, this paper discusses how
to use scientific methods such as suitable physical
and fitness tests to effectively assist with selection

BEREEMBETFIIRE R

and nurturing of sports falent at each school level
in the process of training of grassroots athletes. On
the basis of experience gained from helping with
the training of city and county grassroots athletes
and sports falent selection and observation of the
development frends of modern sports training, the
author puts forward the three main viewpoints and
suggestions of "Make scientfific fraining universal,
grasp technological breakthroughs," "build a three
grade athlete training and support system" and
"advocate equal emphasis on sports performance
and sporting spirit" for the reference of grassroots
schools and feams when selecting and nurturing
sports talent.

Monitoring Program for the Training of Grassroots Poomsae Taekwondo Athletes
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The Sports Administration has actively built a

complete athlete training system; part of it is
"grassroots athlete training statfions" that intfegrate

Z{ERI Chia-Rong Lee

local and cenfral competitive sports manpower
resources and lay down a foundation for grassroots
competitive sport. However, due to the difference
in resources and development between areas,
at present the power and training resources of
each area are currently being integrated. It is also
hoped, through combining with universities and
academic research, to allow academia to assist,
guide and monitor the fraining of grassroots training
stations to raise the level of athlete selection and
enhance training effectiveness. The ways which
sports science can help the fraining of grassroots
taekwondo training stations can be divided info 1.
Basic physical quality 2. Functional testing 3. Fitness
testing 4. Enhanced fraining and 5. Lab capture of
data. Through integrating the resources of grassroots
tfraining stations in different areas, the results of
fraining can be provided to coaches and athletes
for reference through observation and recording to
raise the level of the sport of Poomsae Taekwondo.
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The hope is that the government can continue
to optimize the training mechanism for grassroots
athletes, provide complete career care, and
enhance the Golden Plan in future to prepare for

R UM {0 5E A

battle at the 2022 Hangzhou Asian Games, the 2024
Paris Olympics and other major international sports
events.
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Use of Sports Science by Coaches — Karate at the 2020 Tokyo Olympics as an Example
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Due to the assistance of sports science in recent
years, results in various sports have improved

A E R IR ER

£0J Hao-Yun Huang

and, with the help of sports science at the 2020
Tokyo Olympics, a female Taiwanese athlete won
a karate bronze. Regarding the involvement of
sports science this time, we infroduce the Session
Rating of Perceived Exerfion (sRPE) used to assist
fraining, heart rate monitoring, Creatine kinase
(CK) monitoring, specific sport considerations to
aid muscle power fraining, speed monitoring and
direction for improving overall physical ability, the
YO-YO Intermittent Recovery Test used in testing
and the mechanics Isometric Mid-Thigh Pull ( IMTP)
Countermovement Jump ( CMJ) Squat Jump, (SJ)
and Drop Jump (DJ) There are also the supplements
caffeine and buffers; finally, the concept and
method of information collection. The aim is that
specific sport coaches can have an open mind and
combine with sports science to improve specific
sport results.
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Discussion of the Use of Sports Science by Grassroots Coaches to Make it the Best

Friend in Training
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With the aid of sports science, the results of Taiwan's
results in competitive sports have improved markedly
in recent years. The medal tally at the 2020 Tokyo
Olympics was two gold, four silver and six bronze,
our best ever Olympics medal haul. Elite athletes are
mostly initially nurtured by grassroots fraining stations

EEHATERE - UERFRINE

BERSENNG

and the tfraining policy of grassroofs fraining has a
big impact on the future development of athletes.
With sports science as a training aid, not only can
athlete results in competitive sport be improved,
the occurrence of sports injury can also be reduced
and the career of athletes extended, extending the
time the athletes can pursue better results. With the
involvement of sport science, coaches can keep
abreast of an athlete's changes before-during-and-
after fraining to reach the set fraining content and
training effects. The involvement of sports science
allows coaches and athletes to do less and achieve
more with respect to sports results and fraining.

EERBI

Sports and Legal Compliance: Ensuring the Legality of Information Collection Using

Wearable Devices as an Example
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Collecting information using wearable devices or
related Infernet connection equipment is an often-
used method in sports science. In combination
with literature analysis, this paper finds that, apart
from involving personal data and medicine

FERZTE Hung-Chih Chen

related regulations, such collection should also
pay attention to cyber security and management
of outsourcing. Therefore, this paper provides
loT regulations, cyber security and important
overseas information for reference, such as the
recommendations of the US FTC and the EU’ s
GDPR. It is hoped, through collecting and sorting
the related information of competent authorities
overseas and domestic, to explain the essentials
and response suggestions of wearable device legal
compliance, with current regulatfions and possible
situations of sports science as the starting point, in
the hope of meetings sports science research and
application needs.
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