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The study of decision time and motion unpredictability in

badminton forehand strokes

Graduate: Cheng-Chang Wu
Advisor: Cho-Mou Wen
Date: 2009.07

Abstract
There were two experiments in this study. Experiment 1: The purpose was to
investigate the effects of decision time situations (7 start-up times of light signals) and 3
types of forehand strokes (Cutting, Smash & Clear) on badminton players’ strokes
accuracy. Subjects were 11 badminton players (age 21£1.03 years, height 170+6.4 cm;
weight 71.2+7.69 kg, badminton exp. 9+2.62 years,) in the university. The researcher
controlled the start-up time and positions of the light signals by a Programmable
Controller and Area Sensors. Players performed the indicative motion and stroked into
the goal according to the light signals. At the same time, the motions were recorded by
digital video camera. The independent variables were 7 decision time situations and 3
types of forehand strokes. The dependent variable was placement accuracy. The data
was analyzed with two-way repeated measures ANOVA and LSD post hoc test (a=.05).
Experiment 2: The purpose was to investigate the effects of decision time situations and
temporal occlusions on badminton players’ anticipation accuracy. Subjects were 13
badminton players (age 26+5.5 years, height 171.8£5.26 cm; weight 73.1£8.07 kg,
badminton exp. 14+6.08 years,). After watching the videos recorded in experiment 1
and edited into different temporal occlusions films, players had to anticipate 3 types of
strokes and 6 placements of the badminton. The independent variables were 7 decision
time situations and 3 temporal occlusions. The dependent variables were anticipation
accuracy of the type of strokes and the placement of badminton. The data was analyzed
with two-way repeated measures ANOVA and LSD post hoc test (a=.05). The results
showed that: (1) The placement accuracy was affected by different decision time
situations and types of forehand strokes. With increasing delay of decision time, the
placement accuracy became down. At the moment of stroke, Cutting & Smash were
better than Clear in the placement accuracy. In the situations of decision time delayed
800ms, 1000ms, 1200ms after services, Cutting was better than Smash & Clear in the

placement accuracy. (2) In the situation of decision time without delay, the anticipation

I



accuracy of placement & type were better than that in the situation of decision time
which had delayed. At the moment of stroke, the anticipation accuracy of type was
better than that stroke 66ms ago. The conclusions of this study showed that: (1) With
increasing delay of decision time, the placement accuracy became down. (2) To delay

decision time was helpful to motion unpredictability of badminton forehand strokes.

Key words: badminton, forehand strokes, motion unpredictability, decision time

situations
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Russell (1987) «#= 3 & f& @ P& 4 i e ¥ g2 2 5% > S T fB Rl e
B dp R S FRE TR RIS EFR RS R A W I Fkw 66ms ~ Frkw
Bms 2 FHPH =B FEFEFEFEEY 0 W 13 2Rz BEFEEFRD Y
Bis- FR2#FLEG o

# 3k % 66ms # 3k % 33ms 1 TR B Y
Bl 1-3 72 FERFEEEFRY T REFLES

Fprg kg o F - BTN g R LR T R
Foo v hidle THECRS TRELLNAE C URNFRT - BREFES S
#ic (parameters) - B % K e $ e (Tendrd] o Bt SV (TR EH AR A A
TLAR e W] s (7 K] - A R BT (R s (EVE AL BT R
2003) o 4R B IERFEL AL WA G P C A BT A A FRS 28
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Visual strategies and
attention allocation

s -1 > s Joe o
[ S lf’ﬁ}% &t
AR ESGZEREHFN - 85 AAILH 0 P EE B A M L%
BEH D R SRR PMEY > FIFTE RS My > T
HIRHE - FHRRT RS FRFREFFY > - FREIAF LIS
BRHID 2 A BT G A o
- & A#HIES
ARTRER LY R R G OB R By~ Ao s g
AR R Q 17 vf'hﬁi T A2 G 0 A KR A ?
19 What is Based on my experience,
™ WhereshouldI [®| Whatisrelevant, [?] _goingto [?| knowledge, and current
gaze, and to what and what is not? happen information, what should
should I attend? next? 1do?
A Kk 2 o i gy T UL
AR AR Selection process Anticipation (EH1ieil)

Processing for making
decisions

R e L 5 BEFRETHRFA doie 2 PR S GER PR
I 76 I 3F 7 d D e ? ®?
e ek
T I Execution and € Howand when [¢] A

Was the action keeping alternative should I execute Which action

a correct one? actions in alert. the action? should I choose?

Ealia-eaits #iTig B4 iF AR

(w4) Action alteration Action initiation Decision-making
Action evaluation elaboration
(feedback)
Bl 2-1 AR5 2 ZH ppE RS
FAL kR © 31 p Tenenbaum, G. (2003). An integrated approach to decision making. In J. L. Starkes, &

K. A. Ericsson (Eds.), Expert performance in sport: Advances in research on sport
expertise(p.195). Champaign, IL: Human Kinetics.
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PR EMALERTRE L AT o nd LEWER L AR R § Bl
Tdolrw BIRE P R A RE L BE N GEFRF AR T E o AN
Fd (Tl e RN > SET AR LTRE T T o 5d Rt B
fmﬂ*%&ﬁ>*wa:W§% S JR i (EHCEY 0 IR 4p B
RE A 78 2 4ok i BB THF v > 0 2 Al o L (g
EFRAREFHEA) b EPRE TANEREY AERILE TR Fr L
AR ST o R T Bl AR R I (TR TR e T A
LadE ~ F R EGEE AR RN EEER AL LM s

&

- R RIEEG

AT I B R T Ao fEAR AR S - 483 L &2 (information processing)
FREAE c WP A S R E BT RRAL AL G SR T AL
PR TEAEAR (3R F #0 1989)

i 4 B R IR e 2k o 1B R AR | e iE AR AR T e rhrt A 0 B E T (T
g4 > GEdEREBEF RS ﬁ“fﬂlﬁr R fiE D RRA UG St R
EEAeE AR AL FE o BRER RS 0 X FRET - IH T ag
LHF e B e hiegg - HRPESF L nipdIBaes TH >, -~ Tk

Koo~ THA, > Twa ) B B FE oAz F 0 (Singer, 1980) » 4e ] 2-

T B —] 31%]% s AR | — 31%]:".
¥ AR

B 2-2 AT 5 AR
FAL kiR ¢ 31 p Singer, R. N. (1980) Motor learning and human performance (3rd ed., p.133). New
York: Macmillan Publishing Company.

&mmuw%Jm&mg+ﬂ%ﬂ%ﬁ%ﬁﬁﬁ5%ﬁﬂﬁﬂi&£ﬁi
Poood g BREE s 18 kX LHPNE (AeB 2-3) 0 T mik 2
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(=) Fl#Fx:2 (stimulus identification) F# £

P PR B AT (perception) Fi b 0 A & RUA BB E T 0 L B AR

BREBP TR g L > B8 LR K4 o d SR F e LA E A
SR g FI e L A F B T T R SR otk m T A

FofIr ERPALIERLLG Y ME o B HFRT AL B
1. §0 P (stimulus detection) — BHE p ¢t A IR H0F & (FHa 75 & 7
g o T T o g A ede W T A 0
2. Al #30 (patter recognition) — & 1 /,%f%] rh gz f4 o BRI R L jLeh
o B EFF M A B B S 0 kPR L Al o AR
FERG R B E A BAEE 0 b R A G e 2 BT A P 2 e
gz (PP > 1993) -
(=) 7 B:iE#H (response selection) Fi# £x
PP B FLiA K (decision) JE B 0 B E R PR R (00 BHUET A
Piefly e s G L SRESE L TR E R R A TFALRREF &

(=) F B3+ % (response programmig) & £
LLvaF/\X %d—f’féh (aCthD )Fb_ﬁ)‘ ) ’$ TI}’E_%'— e ﬁ‘z,gu ;ﬁ'- i']/;%léﬁlig K }:%‘7\
A h iR frdiite s - BER AL TREPEREY BT en- BEH

-—\\

ﬁ;’ﬁﬁﬁﬁgéiﬁﬂﬂﬁﬁﬁﬁﬂ’H%%#&?@%%ﬁ@ﬁﬁ,@a
hdEpEE A &R (FRiFe 0 2006)

[P 220 FEER F s R
. (%) (i) (#8) o
J —»| Stimulus —»| Response —»| Response ]
Input identification selection programmig Output
(Perception) (Decision) (Action)

B 2-3  Schmidt 4§ “v &3 4, AJ® = P 50

FAL KR ¢ 31 p Schmidt, R. A. & Wrisberg, C. A. (2008). Motor learning and motor performance:a

situation-based learning approach (4th ed., p.30). Champaign, IL: Human Kinetics.

12



EiR

i&”(ww)%m’ﬁﬁéﬁﬁﬁﬁ Fm Al i gEe 5 AR
#lo o BRFEF R AL 22 B el R R SR R
LB amInE (TR e T ob o fRikRE HORE (2007) 4p A EEe T 73

E 4o BEd EEFT @G RBEED YRk S LRIE  SE
A AR 18 2 mg‘,g;j\ wa,ﬁz»tgzé > B
e Tl L o e D IR A E s R R A
ggaﬁgaﬁﬁwmiﬁiag(W%gﬁwgq’fwmﬁz;%i
BET R SR EE AR gAR S RET (F BERFER) CBFY R
#g}&@%g& FAEE AR 1 0 B A B S AN R

@ A2 b v (F BRI E) ENERA G R TR R

A
=

~ B )E;B?F.? (reaction time) 22 3g JF (anticipation)

D LRy /}%fﬁaa] R B F e /F%J Ve AR Y o R
BLAR G Ag B H kBB S M B KR R EE T?uﬁﬁ-é F iP5 (Reaction
Time; RT) » Bl 2-4 7 5 300 L iy B 8 F P B codp $H 0 %

R B AR T RE AT
(UL AJEIFER)  (Bd 4238758 & % f s 17 i 5)

| |

Iy

| 43
;i i F F & oz IRV 3 2
T Ko Bk P, — 5
] FE sa: o A2 N y
x 2 B E F L 4 3 i
A g B T 4 ks
EL N F & ERN
=\ N L 2o A A
}:E. %*‘ RN \:; *@ HL 5 puay
xF A
Frwy | * # (EpE
Foreperiod | F PR »| Movement Time
< > Reaction Time, RT < >
« FHF R .

Total Response Time

Bl 2-4 L AJEFFE AR PERY 2 P ¥R
FH KR D B p thifo 0 2006 0 FFHE P2 E (Z %) 0 F 257 ¢
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BREAEEEERIED > d LR (RO RL e B L
BRf 2 TR G F s 0 E R
B P e o MRt AR S 3 ek AL o T > B R Ay TR R P AT
o 2 Tilpmprdim ) > adieis Tapdh ) T AEE > B s
Bm i 2 FEF o ¥t Pt @d kA 2L £ & 9 (Abernethy, 1987) o ¥ ¢ » %
A (2004) F 0 0 GEPE S PR 4 fodl e selt 0 4 B 4 B nE R
Fopdd LK ﬁﬁﬁﬁﬁﬁ’w%%ﬁﬁi%@i%ﬁ@ﬁﬁﬁﬁﬁ’%

FaRFNLRABNETEI I FE ik T3 | @@ smp v '3 #

Pl EF RTINS EEFEF B RN AHE

HF AL E R o

~ T ALE (pre cue)

m

Weinberg £ Gould (2002) 475 » A 5 HFEHIRF 2 > L8 fEL
LAY LIAREE %TPT:? 5 ) ‘F%'\” T TIRH IR PR T 0 e B
B IR ApE S Y > e T oA E 120 £ 130 P 5 & i‘ﬁi?ﬁﬁfi‘?ﬁi%ﬁﬁg;};?

-an\

L3 v i PAEL DR A > LY LG FH (VR e L
S

R R R @R TR Y o NI D LB TR R S R
BoPeig x ap g nde (TG e R o 1ty RETER peng it o L FBHME &
PR H - ] F A BE T RE S b T L 0 AR
BEE B F e S 5P 5 (Buckolz, Prapavesis, & Fairs, 1988) ° Rosenbaum
(1983) # [ v & % $£77 (precuing technique) | F 2 ¥ 45 1 » 4% e 5% e F L PF
B2/ EDREDF BREFREE - a P §REDTARED - B RH I =B
w B PF o K RPER S Ap ¥R 0 o Schmidt ¥ Lee (1999) i o &2 A X & chip &)
AT EL i d > TR LR R R E B - L3 mARE D
oo ML EIE R R BB F IR T AT RIS o R F R E R
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AAEFHIT o dopt - KBRS F REFR > FHELE (0B 2-5) o FpiE £ E
Fd ARLIOE RGP Hrm R L > {7 2epep P F Bk FIRES R
PERF R 4 o

#* Z % # % (No advance information)

TIFFERS FEEE F R
— Stimulus —_— Response —_— Response —_—
identification selection programming

JE 17 % % % (Advance information available)

b 22 F g E FRE R
—_ Stimulus Response »| Response —
identification selection programming

B).2-5 TR o T s

FALIR 1 51 p R 2000 0 WIEEHF A FHE A PR KL T T 1T

)

B2 21§15 46 (2006) 3u i F B IE 0 AR E A B PR B iEo ng A &
Bl LE R B2 SRBA GRIIIEERL B B p T RS RN &
A F g o TR 0 TR A o dpeh T A SRR o AR RERERY
mAREWT T EESF, ~ TIpH &7, (Abernethy, 1987)  # 4% ki - 4 ¢

%4

(- ) B endl 2 — Aot £ SiRBE S S3ERE B4 U A g F R iR o
(Z) PMFZ PR E oS PE 5 g i 2 RpEELRDS » 3
(Buckolz, Prapavesis, & Fairs, 1988) o ¥ ¢t » 3£ 3 7 & (TpF £ 48 2 B £

S B LR TE S L N A LAt

=~ i iFH 4250 (generalized motor program, GMP)

Schmidt # & 1 47 it 1§ #4258 chBRR L o dp e EAp b A W e 17 R
d - BEHARN AT o - 2N Fd T %434 (invariant features) | 3 T+ &
1% # (parameters) | B IRA AT A o T2 A N A - B EFES LN
L3 E T R de D g pF e (relative time) ~ 4p ¥4 £ (relative force)
B (£ B (order of events) ¥ ; @ ¥ fenddic ) Bl N 4 B - B AT H TR T
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P’% E{”Eft:'%miﬁ;: y & :f ﬁ_f’? pi]i!,‘* (Overall timing) N ﬁ_ﬁﬁ_t’gg 3 :E-‘ (OVCI‘all fOI‘CG) NER L
P i # (muscle selection) % % #c

AR AR A 0 B - AN DT o X A R e T Rk

\\

- o ARG R B BRI i 4 (AR 0 2003) o B 3 (2001) 0o

LaRLE | PR EERITERITEFT éﬁémxgzlfgd TR AL KA~ EHE o Ao
(

SR EREPER RS B R OMRE Bt p i@ i G B A
WE DR 4 R 2B OFAER IR SRS o B DAIRT R UG i g
F(HFFER - iEtgRE) X% LHFEOEFT (HEFRF -4 ) &7
gs’z%fﬁo

Pl = BT LHEE T U PEe FR- AN d e B Ha
B it d o R BT Y B R KR 0 Tl 2 S Sl B SRR
AR ARDOFRE > PRI RN R FRERTLENTE - LR
AP e IR E 0T G A Rl BF G RFIE S I TRiE L A 7 E R
B (Tchigfee = b g 2 R AR @R W RSP G

= »

\\?{r
%
\\\?{r

IR

TEFMONLE AFET R REEDS ) RFIRT FOfR R RAE

$-& unefuHpMeg

- SRR N R A

Abernethy ¥ Russell (1987a) dp#&- ¢ B 733 zkiE £ 2 it £ (forehand stokes)
% F 34 (backhand strokes)s# 3 * 3% » 3 {7 83k (smash) ~ B &k (drop-shots) ~ ¥+
& 3 (cross-court) ~ E I (down-the-line) = #&7% I 2k B » & ~FEF R & - 1
¥ ez (temporal occlusion) 8% 5 T fEHIFAIZE S » ERI B3 b RE
Borw it KFFEIRIN R pREA A BRods (HFRD
167ms) ;2 KIE & EH FIskp &gk s - Bioi e (H¥FERH 8ms)
B3GR TR hp gl 4 MOER TR DR e RE - PR
hh g (HFIR 8ms) S5 FOPA T PP R > BRI E S
gt 40 BO(2 AAF IR x4 MTREG AR EEER) B LA e

FTR

16



+ 5 160 £ Pl B 5 0 Abernethy #-82 % 13827 34 > A 1x0.75m eh¥ %+ xp o
20 7333k B R (expert) &2 35 LATE (novice) L AF Fw dm i E B 0 AR S
BRERR TR TR e AP SRiesr A > B R (TPFEE (inter trial interval,
ITD) &3 F) o385 238F AP F20° » 2R 4 FIEYE (radial error) %
FHRBIE > N FFRERVREEA T EFRI T HR > FL RS
(=) P feFRAOIFH > B RGHEFRALL .
(z) a2 e it >y REETFERIAFEBRE P {4 8ms B
(123 t4)
(Z2) HPFRAFH ALY > REL DPFR L AFHH 8ms (F 2 3
t3)
() 2o friFROFHL > - BLPIRE FEL L OHFIF > T h70p
WAL AFER A LG i F R omARE o
(Z)BFEmREHFHERIREE  RBB ARz HREY > »  RE
& o
Bigih (1995) 07 20 ¢@ B3 zkfhac KRBTSR (7 wF L) ~20 &333f
PBENCkEERR (R S F RHame R SRR S
HEBFES) ~20 pa-m s REER R (K2 2R FRFREZ N
Hik2 84 ) 2 60 2575 H% > H* Abernethy 22 Russell 0 % = ;¢ » £+
PR FR S N AT TR R RN KBRS RO - ¢
ENTFREFEFELRFEFLE F T ngnhd v B*F“Eﬂr,z (temporal occlusion)
S TSI E Y RRIBA R TREFRANWEAFE 1 KFER R
Dskdp g e Pt e (GFEH 120ms) ; PFE 2 EFE A E AR
RS - PRada (HFRT 60ms) ; PR 3 IR FE LDk 4p 1
BEpE PR 4 AR IR p RN RS Bhode (9FRQ
60ms) ; FFE 5 KAEA EH T2 H vEa » BNV ENF R 5 0 B
C TP S RIS & 100 B BT 28 e AR
20 R 60 %%éﬁ—*ﬁ%ﬁﬁ@ c X BEL LA F 2m S ARpE Y ET

ik-3R (9 1m) - ;i;g;e:k,u vERE e NESEH R R Ay B IR BT
TR IR H SR ket P s AR 0 B8 R (TR EE (inter trial interval, ITI) %
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24 o AP E A RF N T A 2 TERELS § TR o

ZFFRERFR B HAITE NKER L2 > B0 % AIpH i vk

(" ) [ENES ]?Iﬁm' DAL )— i/ﬁﬁﬂh }\—g‘ é”ﬁ L_E‘é*:-g)\ 1 mPﬁP-;’ ‘?’;5"

M E B A e ol AMBRRETRZN L B EE S

i

o

izm.

(=) BF 2 gniRT L kEFERR > AHPRE R EN LS
A 3R AT R R aRE £ o

e E i AR 1 IR 30 L EFRDS e L KRk 2Pk

x>
r

(=)

Ji

d e iEA o
R IVERFL S PSRRI
(=) B BThtil K EFh R stk kil KEEHF o £ £ R ER
WA KRNI PIRRERELF o
(Z) R 1 -FR 22K 4> F 23 aRRF L S50 28k
FRFALT
) RPFFE 2 APRFE 442 HaRERF iER R LI FRIFR A
> Bt TR AL K i B B R
Fwme Pk EF N ERR > B[ mA g KPR RFER S w2 FR
i 4 o KRB R RIER | B4 B L F R e B A FFE L F

R 2 e AT L F LF T IRERFLAF RN L F I FER AL

~
Jin

FoAFFH A eFALAF L 0 A R RRHENRE S F RRRFES N2 2 RARE

PREFR G BFIREG I SR GG A AT SRERFLSF L

BAZ BFI BRI PN G s T WO R G LI M R
4 o

B (1999) 127 & E5gk 535 40 &0 3 H b u| B @B g 2 33k
FER o AP PHRTREIRPFRT  HFH L FR RS L R

P i PR Fr2 (temporal occlusion) 082 5 T BRI R B 0 My &
Fh Sk PRI EHFRE A R SRR EESE R 0 A
e iF

TR o TEE S
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(=) BoF sk S FREaphfmpsa Py,
(=) EERFRFRZ OFRT > 23k % F 2 L FapF gy &
gin -
(2) BERRBUHEAHRFERT > 22k E RAGF R T ROR R F
v Lo
£ & iF (2004) 1 92 & 2iF 337k Y + I_ﬁ]’iﬁ%’éﬁ: L2 EE £ 38 LA
FrEad FHIPRYEREHENAEFEIFES A FHP RERF oA KEFRF D
AR o FAMT 5 2002 EEHR T S Hy L FRY Y o AP ¢ B
S ko Z T AR o SR NI L BT 120 B
PR AR TR RRETEE > ARG EP 60 BT (2VER 30 B
B R 30 B) § TR o BT el e H (T4 8 Y k5 (Computer Aided
Motion Analysis Learning System, CAMALS) » #3282 5 i B 2453 > P
PRARPRRP AL FF LTS TR o CAMALS @ de - SN E
(Programmable Controller) » # 8 ik 2 fepe 4] BadztpFr > % ﬂ fe b e AR )
Freg I 2 PR TR AR BBz FEIFRLE > F R
F2Apdp st Ak edr X8 ¢ o IR FRh IR B BAH R iRt
El—*»&E“VpLFéﬂm/i—ﬁ\B*F'“ (Response Time) ° & L PFRF2pH T RIFAY

LERH o NS FFRLRFREEANZE TR AT R T B

Y
Ii .

("‘)335#55‘@3&;7%%2%@&1?55%3?% Et—t ‘f‘f'/j‘ﬁxﬂé':ﬂ/)»
A B

.A' ‘-z:L
e
=

S g

CIEBEITEMY BRSO E R
() BA e - pensh@d A pEmis £8 -

S ETREANAESL

Abernethy £ Russell (1987b) { i&— # & * 3 i 2 (spatial occlusion) 77
BORSEHL A NEERS  BE T P LS SR (Grkdp) ~TLez d
& B PR E %v} Bt b PR E AR E 0 KT 220G 2R R
AR o BRI Bkt F RO ER R S IR E 2 k4 o



BHE(2000a) 74 17 Lo e PP EARRELLFATHE  FHA FER
TREHIBES R v FFRALFTEFRETREL PP TR - L
T RES > SRR REEL IR AT FFRERARE IR 2 H

o Sl

3 X
"1

N\

|

PARER - ARER I RER S ARER) l%ﬁﬂ B
B RNE  REFME AR O  EEFREF (755 &
AL J”f§¢£%$‘i%iﬁﬁﬂ(a@m)‘ﬁyﬂm 1T LE R
IS RN ARATR LR S Y ARl BRe v §
WRAFEEE A o IFLA Y LRI PR AE F] S R R AT E F (R
AR TR b FF R DA GERERERLAFER PR
() BREFRFRRF L BRAAER LR REFRIFE Lol {pET oL
B AR EKE
(=) BFES 54 (§45) 0k R0 POt B el sk - £ 52 o
2 AL PER .

2

EARFHETARTREERTRRELS PR
(—)ﬁlEW%ﬁﬁ?¢Pﬁﬁwﬁﬁi%%ﬁ@¢£ﬂi%§@¥$ﬁ°
(=) Bk 2 A2 L ™ Fap T8I LRI F R EFEEF RS

B I 2 FIREH -

o R F LA ERPDRS AR EY o BT RN

%

PR
K 5
JE RS (2009) m PEE 18 B~ B Y RHIERA AL
FHPEedgdd> o PRy ad L 2 FRE - @ % k57 (2008) 4p#&F
eIk LA N o PN E AR S 2000 £ A FiE R €7 B ResRiE L -

i

-+

Sdn G Mk o A ﬁ&iwﬁﬁbﬁﬁﬁﬁ{?uggﬁﬁﬁo

f

ﬁ’f

FOoREARBFRFOTEFFREFARED  cEEBFHR I p i E 8 AR
S B R ¥iE s 8 Adobe Preimere Pro 1.5 8 (7 9 B > BB 5 BT T FIRpR (4
%4 & BMP # % > £ 14 Adobe Photoshop CS3 » %% ¥ "zk48 , ~ THp £+
ki, > TrREEARIpE4kip ) £ nmg#friﬂ st = B b i RN R
PR A REFIET WA R 64 BRSPS (HR R 8 fxpovh 2
a2 e xd BEFRE) s RAS I AREREY o siar s v LR
ﬂ&ﬁ%’ﬁl%ﬁ@ﬁ%?ﬁﬁ%@@é2ﬂﬁ’@w3ﬂﬁ§%@,$—@
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ERFUEARLAPBIBRFFS - w BT  MLREFEFR S P RF > F AR
I H RS LR (FA PR MM 16 X 0 T RS =F
PO § H R S B/16%100% ) o HAp kAR A H T R B A i 7R %
(- )fede A2 5 o ow R FE R DI Bar S o T s £ akdp ) B
% (55.08%) ~ H A ix A 5 rﬁt}ﬁ?ﬁ#ﬁ] Z+rkdp+rRA (47.83%) TR 2>
X JE ) (44.38%) ~ T FETRA ) (36.72%) -
(E)P Rz FEEFRFHIERFNLEEHFLE > ST L R R
TiE TR ARAn S zkdp ) 2 TS S zkdp ) 20 BB 2L B

RSB B TR FERAL T A -

Frems APl R Emd nE RRE - AR

#o B ek AR - B RRRE L F AR MR KA KR FE R
iE PR A2 3R B osizhe o FMEORE > TR 4
BEFHE T - RN LSRG F N s F AT R
THBEFF LT AN AP EONIE R PR PR Fap
B o 5 B R e O o
S MRS BIRELSMNARR > - Rt FY LRE S B2 F kA 7
Ao R - IR TR AR A E G R R
Fop e T FEH 5 2 R TAFR BT o SRR A B Fe
i i“a'ﬂé"a‘i%‘d%frﬁvﬁﬁpi S REE R R SR A Racl S R ey
CERFE R AT LRSS AL A RLERE Y RS Fr
% o ¥ ok e (TR mi}ij\ 4%%;_;71*;!#:#]@;;%5—,3;%%@& ’5}%
MR B TR EE AT EAF 0L F o R pF e T - AR
it BEIZIIRARTRT  LFRT I RTINS FH RS LT
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WABAEL - 0 §F 22 B o A I AF LRI A AR

PR AL 2 PR R kAT 0 R E I A HE R R (O el
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¥z FIE
A RREE L RERREL 0 A BRKREE o F - Y B
ARXERER 2 FR AL FHEHR R I h 3 L F R FREmPE T - F 5%
SH B NEE R RS FHA SR R R e R

Mg

]
¥

AR RS &ty“%§ﬁ/%ﬁﬁﬁi%$

AR L NiEFD o R FIEH F % (pilotstudy) 0 P ik *ﬁ B N
Jl;\:-?'%ﬁigf;ﬂ}’ﬁoyﬂ %—;E”E %Tjﬁl"ml%’l\:& ;\3?,‘%;6-?
BefrHl2 A R0 hikyy GRep FAs - )

Bo® AIEEATRRG
— ‘KH;Z#,}?
A F37 f
(p %7 A) (p %7 B) (=%7%)

18 kg o

2.7 1k 145 800ms it 1.%» ﬁ;‘ -§}‘]ﬁ ;‘%-‘g‘!:.ﬁﬁ'i't}_
3.5 7k 15 1000ms #a4- 3 >< —_

4.4 3% 15 1100ms faid- i

5.4 3% 15 1200ms it i
6.3 3k 15 1250ms it 3
7.4 3% 15 1300ms - 5§ 3. K 3¢

Bl -

AR B2 PRI L ARERES 2 FHALE > S8 6 By LI mpF
WhkiEs TRAXFEFFR (o3 @ FpgP aodl ) - #F5f1 800ms ~ 1000ms -
1100ms ~ 1200ms ~ 1250ms ~ 1300ms ik i 2 8 ) o Frp ¥ kdp 7 F531 %
REFPAE2 2 3p 8 = F Ry T3 Mo B3 FI 0 2 F 8 LERY N
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TP EF L T8 DY A2 N B R RS OB R
W2 B X ERTRERS (ERF) 0 FUHNARETHL: FRAULHD

CEEE F RS I

Fo8 FmPEg

AR FEE LSS AR AERE 2 F R s T
- ~HE

FEAPHE L 95 BERXLEH T wnThF o REFEy RS L2 LS
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