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Effect of The Rectus Femoris Kinesio-Taping on Male University-Level
Athletes During The Stop-Jump Task Post-Fatigue
Jan, 2019
Author: Tu, Chih-Yen
Advisor: Huang, Chen-Fu

Abstract

The purpose of this research was to study the effect of Kinesio taping, followed by
immediate fatigue intervention, on stop-jump task. Nine Division | collegiate male basketball
athletes with five years of specialized training were recruited as participants. Two Kistler force
plates and ten Vicon infrared cameras were synchronized with Vicon Nexus 1.85 software to
capture the stop-jump task. Visual3D V6 software was used for filtering and calculating. The
data were performed with repeated-measure two-way ANOVA using SPSS 23.0 (a=.05). We
found in the Division | collegiate male basketball athletes, during the landing phase, when
taping, ankle dorsi-flexion ROM and external rotation ROM were decreased than without
taping after fatigue. After taping, we found lower peak vertical force along with the delayed
time of peak vertical force after fatigue during the landing phase. It concluded that Kinesio
taping could decrease the load along with the delayed time of peak vertical force in landing and
the pressure on the knee after fatigue in Division | collegiate male athletes. Furthermore,
Kinesio taping cannot increase the jump height, that indicating Kinesio taping has no acute
effect on enhancing performance. We recommend that preventive Kinesio taping is applied to

intense exercises with high load repeated jumping.

Key word: instant fatigue, Division I collegiate male athletes, injury prevention
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(cm) ﬁﬁ(m) E & (yrs) KIE & EER (yrs)
g 176.78+3.58 72.33£5.52 20.10+0.83 8.661+1.56

o8 ABEFaP R
AELAAERMRR FHRPPRELFFOETEER R AT RA -
T RY PR E PRI FERFS S 905 120 A48 o

RHL B W SRR ERANT IR SR -
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FZE& - HRRFERR
(=) EEF-RIpPK AR -
1~ Vicon # ¥4 47 & p] % % (Vicon MX13+, Germantown, Oxford, UK, 250Hz) : -+ 3«
Vicon ‘=¢tsmfEF 52 Vicon L4 -
2 ~ Vicon Nexus 1.85 = 2° KB~ fic ¥4
3~ Vicon Calibration Kit & &+ % : 3-marker Wand +x i # (390mm) ¥ ErgoCal L-Frame

it 2 (14mm) > 4B 1~ 2 #7F o

Bl 1~ 3-marker Wand &1 +& B 2 ~ ErgoCal L-Frame #& it %t

4~ Fkzk (E/2914 2%)-

5+ Visual3DTM #: i* 4 47 #ic 48 (C-Motion Inc., Germantown, MD, USA) -

() 4 E-p g F ¥4 kg

1~ Kistler ]+ 4 = 5 (Kistler 9281: 60x40 cm?, Kistler 9287: 90x60 cm?; Kistler
Instrumente AG,Winterthur, Switzerland, 1500Hz) -

2~ 3= B- 5 (Kistler 9865; Kistler Instrumente AG, Winterthur, Switzerland) -

3~ ADD # BB E -
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10 5 Vicon ‘= *h MBS G X R ﬁ \
2 ”%%E

AL =< $

a D
--I—+»DDD——> Illj[

LR

5 5f
B4 S

Ye & REHARBEP

FAFRRTRFHDHIBEPER S PRI BFGFIFFERIAATHZ
"XREAR A LR R YRR ARLE T LR Ry 2L FRS
%Lﬁﬁi%ﬁﬁfiﬁ%ﬁﬁﬁﬁﬁﬁéﬁbwwaéﬁmijﬁﬁﬁﬁwﬁaﬁﬁ
REE ezk o HARREE 5 tEEIN (BEF BRI 322 4A B2 Ak - kTG 2 ggF S
<A R)IRIE (RS S GHY S S g RN L Eo ), S (g
BE& ~ 3R A P RIRR P RFZ M RF Y Lo B S R B ERERITE ) B 2
(7 b RS dRE {8 b R HR ) PR (Rofeth s xRl )Y oL s AR SN R fRIER R
RGP ) AR (- PR oSS ST b R )

FoRspappbr S TR A2 TR D RRIF BRI E L G2

BERFHCHCSR B > o g o 2 f22) L 44 (Anatomic Position) - S #Ff i@ # 3 T > F %

‘ﬁﬂ

ARL R g H WO mNB L S ok RFEFT B E TS XRBER
FLE 2 OTEEACHAR D 2 ey Mg i R e w2 s 0 XK Y F

FACE 24 K AL % - P FEEER B 15 B E 2 AR o woa 2 W H R ARRMS



BEHrHgrE o w %

e

ENARPAFZFETRER RS
5 -

FE 2wt dD P it AT
SR SR A 1 o AL U i E R S
(AR5 LER % - L]
ORI

ERVRCAER IR S S
Ao~ wep scph B > - SRl E) > REBR R (S kA 30 A 4B
B Fpah AL 5 ods (Bkm/hr) 7T A RLE BRI
*> 90 FyerT pEpe (1time/s) P-if T MR Y

BYRIE (X BIEDEFD

BEFA
BHRL30 P 2 TieET K ABLS
KR T R Y k) o F R ARACT Bl 4 AroT
S ENEEE By Sl
FEREF GBI 2 BB Sk £
7 ORRE

E:D
s
1’!—'-

~
b3

B TICPN ST B SURL A

v
L 30 240 ¥ 15 R
a2 6km/hr:g 27 5 4 48

& 45 £ Y
v

BT 5—;\3—‘. l%i’ﬂ fl—"

l&

AR
.

EEF O THE (FHLK) R

D SEATDN
R4 30Fisiimb T &indE pplid (& =XplFE» LT 5T Hp)
thE bR~ TR RIR 2 e T

B 4~ F %47 H
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ON SRRER AR D AT RER A P - 2R ERESGIPEARET S LG - #
MR G R ETREE RS g A R E A B gk T s
8'1.4]]\ ;;Eé:.'%’l? d *;l\._‘!:. (»g‘% TR *ﬁ) B (Bﬁg_\"g" ‘}’E' fﬂ,_) 1 /\?,‘l-lir,ﬁ )irn

120% 5 564 » 2 7a i | F AR - Bk E R F (B D) -

Bl 5~ B vorep sxpb A T R B
TR R AR 0T HE o A E - T o SR R RE T HPRY S
N3 90R FALAYRFT AR SR BETRFEE
mAe (2% 0 2005)
FI& > TR RE
() EFF 4k
Iy AF AR 2 2 SERAB R S 5 250Hz > #7 Z Mk R oA ]
Vicon Nexus #8887 & & > £ BT A% C3D % -

2~ #E % % o~ Visuald3D #d8 o f1* f3 )6 (T AL R 2 4 BB E 48k (Dempster, 1955)

\_

E2 A LR IRABEAEY c B ERTTARE LY zero-lag
Butterworth 4th 10 Hz i3 g 4 (low-pass filter) 2 fﬁ krf itz fe o fig (T
B SRS o

3 F%E 3z AL (global coordinate systems, GCS) % %t B 7 B A & % st

(segment coordinate systems, SCS) z_%; :
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AELRHRE IR AR AR 6T R T P AL XM 2 e S
yfho B e Loz MR TR AERAERE LSRR PF BT R NGRSz R
Bfdh B THAE AT R T ERET 2 AR Z BE e R (107)0 fiL

= ASIS v+ ASIS thl v £ (X) % & 5 Xdw S ASIS ¢ Bdp e sacrum en

Hio () LA y i &0 RAFHELE SR () REL Z o w4

\T

ek ARkl 2 BE e B (G00) HORM E Y S dn e 4EM § P sl e
() THEE Z dh KOAME P wdye 2w plioe B R E e £ (Y)

RHEE X BT B AR E e R () RS y Mol RaiR i Z B

:
T
(\x
=)
K2
9
[
31
(‘H}
Sy
ETS
<
o
2
T\
)
=
o
Ji
=5
=)
v
9
[l
e
3
=y
EL;.
G
|4
paty

e () 2 RES y LB

p
BE X fh BB EY sy k-t H

B 6% 2 Ak R H
1 M@k :
AR M ST R A RS TR LT g e o B R SIS X g6
2. # T2 & 5 Ay d (flexion) ~ © 3 (extension) ; y #hig ds 2 # 0T T K AP OJL
(adduction/varus) ~ “F & (abduction/valgus) ; i+ z $hi& 6 2 % 17 2 & 5 p *_ (internal

rotation) ~ “F >&_(external rotation) - BLR &5 X fhigds 2 & (T2 & 5 By (flexion) ~
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5 (extension) ; y $hig 6+ 2_ % 1T 2 & 5 P §8 (inversion) ~ ¢t &3 (eversion) ; i z bk #>
2z 1% ¥ % % P % (internal rotation) ~ “} *z_ (external rotation) -
2 ME LR~ EFERTE D
BB Z A R AR ¥ 1T s S = R b e g B 12 Cardan sequence 3
CRH TR IR B X — R Ry — AN ) P E M S e R o S
PlATar f 2o A5 B REEFRFFT LA LEGRFEIFTHE S
bR B RS R
(=) %4 F 5k
1~ RGP+ FHPHF L 1500 Hz » #-b (B ARTREB~2 B > BiE L B i
I FH AT g o L d LR g i AD i Rt s R S o
%@ﬁ%iéw’uﬁﬁyﬁﬁﬁ?41&%?%%%0

2 g kit

*’E‘%

FH B Tk Vicon Nexus g% 4= C3D %k » £ &
Visual3D #5482 zero-lag Butterworth 4th 60 Hz 8 jj it = i i& 7 T i A2 o

3h  MEEPE

EENBRE A ER R R AN SR R R BT LM S 2 R
B Visual3D #e#g @ o iTegM s T 4 B AR T AR Y Y o A M
A ¢ € LR - BT (ot F 2 g L S R ] R 3R)

BT S AN E M T B BN A Emeh 4 ew uk g

n q
proxlmal Z m; (ai + g) + Z Fq
i=1 j=1

B ooms SR TR a s R B o ng By erad e RlcE 0 g5 v ik
£ o Fgsth4 3 ehd £

q
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MRS s (FE) LadRIFARL Y eFPE

Ci = Iial- + (l)l- X (Iia)i)
Fl# Fksk = g R dicdp it B 0 e 4 4B (transformation matrix) #-ff 4 fEjE L LA

L % (SCS) #3379 % % &1 % (GCS) *

Cl- = TscstocesCi

Flpb o EF AR S 2B L4 EL

Mi=Ci+Ci_1+riXFi+ri><Fi_1
dANE S ot Al Hond dE s B4 BB R ST B
n q p
Mproximar = E(Ci PR, A Z(Pj X F}) + Z Tk
Yt k=1

i=1

A =mi(a; + g)

Ri=nr+ rl./+ Ti_q

He opidhdE2 g RS B DTS2 wE oR G 2 BREKEE S TIT
B & PEESE o
4~ B4 F R
MR SR ATE Sl (he  BRPE G R TR 4 R) g PREE S RS T (Body weight,
B.W) -
()~ 33t 2

AETE - XERFLS SR LR BT ER R BT SR E TR
FEA L AR RS R HOTREFERS F 4 FTRASHAIL 0 @ i
SPSS23.0% » M EAF Edc= FIF B EAYT (Z FF G AMEZE G ARY) PR
BPEBZ PE R D B ABLEPHIPES R 2 FR B ERY P (ML
B~&FR)~F o F (% 4 O0mMsipdirg -Ma&4 B2 - BEx4 53 Sty
kgL a=.05¢
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SEf 2%

AR I BT D EREE A RVCP LR R T 7 00 fF BT
Hpeng s § 0 HARES Tl THREAMS LR Efer e £ Y S R R

Boo Mt R R R RAT o

o9

CRY
Shdrd 2 AT o AR BRGED - F R 4pth A e 4 A2 % (BorgRating of Perceived
Exertion, *tit =) 2|8 g & » - R ¥ B304 60 F) 2 Bhis2 pEAdc RYE
MTP = ’é"ﬁzmeJ" "3

3
Ao TR R ERERRA RS GRS £ A EHE A

T 30 #) 60 #) B F {8
BaY. Iy«
04 16 4 45 12 4
LWy R 94 114
14 12 4 545 14 4
& ph A 84 124
10 » : 8 4
24 14 6 S St
94 134
45 12 4 T 124
04 164 QA 1214
“ 54 144 84 5 4
NI
L 14 134 10 4 17 4
64 34 9L 124
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¥ =

E e E Sl

—_ N

Pramn(dz) 914
BRAapsywisdrgFiLd (Fuy=6.816,p<.05, 7
400, power=.528) - "% i & p Jgre 2 ¢k

& F\ %’iﬁ;

F1.9=5.339, p<.05, 5 2=

FEEE L3 (Fuy=8.880, p<.05, 7 2

G TREMEE

LEES A S S LR

e f R TABEed (FiRARY B S PE BRR LB
2=.460, power=.630 -
BAREEARY 8L
.654,

e
" e ok

=.526, power=.742 » F1,9=15.144, p<.05, 5 %=

power=.924) - H 4Rl & AR R AL F LR (p>.05) -
FZ 9P RgRERR P RMSFIEL L
& PR L e Y
¥ (A) R¥ (B) R¥® (O R¥FE (D)
fiyr & R (deg)
By b 38.66+15.51  34.16+11.00 35.40+9.11 36.57+£12.27
o B D 1.21+6.53 1.26+6.90 1.04+7.46 .002+6.49
poE P 6.31£12.85 2.40£13.93 5.62+6.14 5.01+6.22
& 2% & (deg)
By b 102.24£15.79 105.55+18.13 101.22+18.56 101.33+18.41
EE 0.68+7.28 0.28+8.62 0.75+7.69 0.89+7.39
g P 11.26+11.19  10.21+11.89 12.14+11.83 9.27+10.87
M 24.03+£10.83 21.48+8.32 24.02+6.54 24.01+6.29
M &% B & (deg)
Ay b 61.19+13.60 69.15+17.40 63.63+15.50 64.77+15.86
e 10.40+6.69 10.27+5.26 11.13+7.20 9.33+4.44
P 19.76+x13.00  21.94+10.37 19.49+9.36 20.68+8.53
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drk e T MM S ARE SR AR RS DS ERE S

(@4«-
0
et
okt
i
p -]

(p>.05) -
Fw MY B EREFR G DIEMSF L
&R I AT RE R
rE™ (A ¥ B) g&Fw (C)  g¥Fi (D)
i+ & & (deg)
LI & By 65.38+12.10 62.66+9.40 59.91+9.98 59.07+10.71
L R 10.76+2.27 10.98+3.33 12.63£2.35 12.27+2.45
LI g ek 13.37+£10.54 12.43+11.61 14.38+10.81 13.26+10.21
& B % @ (deg)
BB & Ry 83.18+13.27 83.72+12.84 79.87+12.00 81.36+13.59
Mamd R
(deg)
BB & Ry 16.86+6.47 20.11£9.74 18.83+£8.53 21.98+11.88

o T A T
power=.592) » i At H A A B sk 8
T FAR BRMBETY EFAE LG ARRFEE
power=.600) »

(p>.05) -
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SHIP > FHHpEE T

By
HARHRR & & B E 2B 2L LRY

S0 BB SRS R R T i (Fue=6.231, p<.05,  =.438,

PEY S AR TN T

% 13 (Fu9=6.347, p<.05, 7 2=.442,

TISERR BT T A Y LR



I I P B EREFRHFDRE S FFL
E U s ph A
BEEF D (A REFiE (B) b T (O] ¥ 6 (D)
i+ & & (deg)
PR A A 12.83+5.57 10.33+6.21 12.35+4.76 11.99+5.16
B &P S 7.09+6.22 9.34+11.13 6.10+5.49 6.4614.74
BRRE &5 oh 2E 1.05+7.51 2.64+11.32 1.26£7.01 A48+7.91
& K% @ (deg)
LA S F o 27.79+6.16 29.87+6.80 26.44+6.59 26.62+7.98
AR & 0t fa 11.45+6.04 9.97+9.09 12.78+7.51 12.57+7.10
BRRE & oh 3E 19.63+12.81 19.65+12.35 19.40+9.47 17.60+9.86
RIS 2
(deg)
A S 8 27.07+7.65 32.07+12.10 27.21+8.53 25.43+6.17
AR & 0t fa 20.13+7.83 20.77+£8.94 20.06+5.08 19.86+6.67
S I 18.72+8.67 22.58+13.17 20.68+7.33 17.79+8.06
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Yot S AT o

2 (p>.05) -

N

-

hon)

%\' N 5’ 'H’_E’ "E_

¥

REH R IR T OB S L R R

AR E A RIRA > TREA B E AR A T s A

¥

&R I AT RE R
Fa (A R¥FE (B) ¥ o (C) B (D)
TEEE S
(deg/s)
. 166.88 155.70 173.78 189.72
RCRE & By o
+54.97 +96.70 +58.82 164.73
. 342.63 328.46 309.38 343.17
BRE Ry W
+76.60 +139.69 +103.24 +127.86
b3g RE
(deg/s)
o 301.95 347.07 322.55 349.59
KB & iy o
+87.17 +119.56 +122.15 +115.89
. 767.47 820.47 813.86 800.94
BRE G Ry W
+94.06 +113.34 +98.21 +108.09
big RE BT
(s)
BB & By o .026+.010 .027+.009 .026+.008 .026+.008
B RE Byl .035+.008 .035+.008 .037+.008 .036+.005

ok = AT o B

=682, power=.950) » | & #p P &

power=.578) » g ¥ Hp & &

?6‘39

__‘ 4 N

R AEREFLRE (p>.05)-

BEARSAS AR P EIgFLE (Fug=17.147,p<.05,7

t7 % L3 (Fu9=6.027, p<.05, %=

=.430,

2T MY ERERR AR TRER SR AL £
&R L Y
¥a (A R¥i (B) ¥+ (C)  R¥i (D)
18 (s)° 171+.032 191+.041 172+.035 .183+.042
B (s) .1962+.044 214+.051 .191+.046 .210+.060
BPER(S) :367+.070 .4052+.088 .362+.078 .393+.098
.508+.080 A417+.077 .504+.090 449+.072

BEEE B (M)P
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- B RSt

ok AETT o LB LA EE FAER A AR ERF LR (Fuy=10.427,7.617,

7 2=.566, 521, power=.807, 660) » ¥ t5 A 4 % R 254 ¢ LA F (p>.05) -

N

%\' AN g 'H’_E’ 2

¥
A

CRER R PRl e kT 4 RS ERE L

FRY U Bl A
E¥T (A) REG (B) A¥W (C) mE# (D)

ThoiA A A ME

861.32 93+.39 86.36 80+.34
(B.W.)
AN
2.07+.54 2.38+.65 1.93+.64 1.90+.43
(B.W.)?

{8 B (S) .045+.010 .042+.009 .044+.010 .043+.014
LE o R
(s)*

50 ) @ 15 B
(B.W. -s)
50 Ffjp £E
(B.W. -s)
Flds w0 1 g
(B.W. -s)
Fl# L E
(B.W. -s)

.026+.015 .020+.007 .033+.017 .032+.018

.022+.007 .022+.007 .022+.006 .019+.007

.055%.015 .063+.018 .057%.020 .055+.016

.090+.029 .090+.024 .089+.021 .081+.015

.225%.041 .249+.048 227+.035 .238+.036

T ARAEIIHFALR

27



dok 4 4t o MM E ST 4 MAEF T F* (Fro=7.671, p<.05, 7 2=.490,

power=.681, B>A,B>D) » i fat R H 1 Bax Kk S F M 0 A HpEE BT U R A S (S

PRI PO F LR AAENRL BHMEARYT PSR S EEIEFLR

(Fo=7.175, p<.05, 7 2=.473, power=.652) » % ~ Bk &P A2 ¥ ¥ £ 8 (p>.05) -

24 TP BEREHRHISD TRMBE RS B TR EEL A

# A U ST pE A
RED (A) R¥E (B)  R¥P (©)  R¥E (D)
R &0 B
ﬁ,: ¥ 4.38+2.24 5.85+£1.99 4.69+2.54 5.20£2.69
4 48 (N-s/kg)
R &SR
3.01+.64 2.59+.52 2.89£.60 2.67t.74
4 45 (N-s/kg)®
BRRE &
1.64+.55 2.00£.71 1.79+.83 1.84+.78
4 4£ (N-s/kg)

AEE BT 7oe041  13.08+250 12008334 11.96:380
¥4 (Nkg)® e B _
DR S ETIB T LD
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LR 3

-1

CEE BRGNS TIY T E Y TS AR

KR TEEAPTUFR HI MY b @RERE 28T > BB ST S
R G ARBEIEFALARL  CBRME I RERFRERI T > P4 2R VeRE R
TEREEITBRBSAFORIT R RELFERME G o0t o b4 F o vup oozl
BA M I 2~ ME 22 A4 AFFFIEDPe RE 2203 i 2
g iEehs ol EHERdpiRz - 02 }gk?kmij FEREE S G K EF 4
4 £ eTe et 4 0 f < (Ewing, Begg, Galea, & Lee, 2016) » @ gt B8 4 £od
Bhd THEDEME KRR > AHE A Rpetad o F R B EFT RS
v FPRB & hf v € {34 (Daietal, 2014) o pt b o BB A4 EE A R
P FRFREERE S Facd R R RIRAPE R E ok ik o Flpt APt REE A
R R (g B A pER Y 0.032 £ % 117 0.020 F) 0 Flut g P sxpEE A~ 18005
FAREFRLE G F T AR ET PR g R N AN EREL TR
ot oom pRF S HEERZ L FDEr ARG A IR RS 2T
4 pEB s d EEEA R Y 159 13.98 (N/Kg) ™ 5 % 11.96 (N/KQ) A% » 3% %% 1<% Bl
ST hEV G TR .

O L Fogoh s EICNSTRER A~ > H A BT
Hed (TESE R B P EREFL R LR BV AR LR
REPFR Rl B m Ry vep 4 § P> $RAERTF LG aykinT > sop sgpk
BEreep e L Fanck i o

VU SRR T E G £ R > AP RS R Yt AR Y D Rl
BRGAMEY AEAF A FRE SREL AT S5 mT A (Callegari etal.,
2012; Chang et al., 2010) » #©p »xpb & g § 7 i = i s vep 4 £ ’%ﬁft“ F e
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B d ek o ed PR L R VP SRR R T L Sy R B R T L
LIEEM S BB IRS [RiE2 ¢ B 5% 4p i (Davison etal., 2016; Yeung &

Yeung, 2016; Yeung et al., 2015) -

o8 THRREFENERPH FLHEE

RA e S AW B G Lo 3 g RETnI g { R FHF
i B IEd 4 AT 2 FOUEREFEY R 0 fhE BT HBHE > R A
FEA7ED8L- N LY TFr BRI Y TG EE vk > 3 ]| TPRBE ¢ E
ia’ﬂﬂ&W%mﬁﬁﬁﬁﬁ¥@ﬁ¥ﬁ+’ﬁﬁﬁ¥¢M#@é?%’&%ﬁﬂ

AR AFENOTR s AEREEY C RF (57 ] R

kg

‘L\

A

v

¢

g,\j;

Tt

P}

fFN’ o
AN

Richk B> A7 PHF E o BEFERDT B EHEF SR o §
BT W EnkiER R AARSER A (S b (TR G G F T 4 hd MRRG S%R T
A MR LR AR ERAEREE T AR Y AR F O 5 3 ¢}I§J€t’ %
W0tk peds TR AT 2R A g 0k I i F b 'k (Alentorn-Geli et
al., 2009; Chappell & Limpisvasti, 2008) » 47 3 #14z F i+ & 7 wi@8d ¢ L RP ik
AEL > X PRI B RFHRY G 5 E U R Flp i o gtk b

wEE
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y,
I

YHER S BHEER

A~

LU e@® R ORE VR REA T E BB (T LB g K TER 4

SRR N PN R SR R TR Y U

ciptRarek AR Y A SRR G R D 0T HE R Y 4 2 it S B g (F )

F M M EAERERROERE > RO AFE D EIRRLED R R

Gaglh ot R EE > BRAS LA E B ERTER LD A4 R
Froprat £ 4l B enpE 2R 00 BB R 0 A AT BB R AT L RIR Y %
FORRB A ARY SR MG EIT 4 gL MG E (T 4 g pE
B o REF L F R gk o PO 2R pEE A L g TR L PR R 0 A
VUp SRRET E 2 sk chid T2 TR s gk o

d LR m AR R IR AT A B ERL B L FF R EE
BF o T O RS L AR R T R (FIE L AUR E VU s pk A o

31



34 o e

27" (1991) - FEBBRAM S REARFER N A BPER c AR LK
Rz T B RAT g 5 PRI o

2@ " (2003) - @#pbEE o A AH D o

3% (2005) A PEYEESRIF v R CHERTFEARMES IS ELHE -
AAVEF LS > R8T o FYFIE o

FRER P EA - HRF S22 RER (2006) 0 BB & REE 4T R0 F A
Fp g e 4 B o P IiA 0 31(2)  81-86 -

Butpede (2007)0 sop s2ph R HE ¥ R AR F - AR Ly P RFFFFF
RFFFL o0 P o

2 4 (2005)0 v skpE R HN ERMHL ISR EEFL cHZ B < 2R F 1 g
SRRLmT 0 AR dad o

RS~ SRR HH R (2013) 2 R AR S REA AW ERR TR TH 2 P X
LR §7 15 ¥3 ¥ > 347-382 | o

ZAca (2004) - ¥ Ainz@# i T - By & 0 2135 55-62 -

PR (2005)c 4 HpHES R @ rop bR HA IR R F o R MR £ etk o
AR LHY > Ry 8 $rFE o

BT~ ME s (2005) # b RET ¥ $de (Taodf hBl 8 o WY B4R 0 38(2) » 57-69 -

Akbas, E., Atay, A. O., & Yuksel, I. (2011). The effects of additional kinesio taping over
exercise in the treatment of patellofemoral pain syndrome. Acta orthopaedica et
traumatologica turcica, 45(5), 335-341.
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or

» NFST-#& BE & ¥ 18 > KST-2p 22pb B g ¥

» KFSJ-#vp »xpb ok ¥ 12)

WM SRR B & B (deg)

MEZ s &R TR E (NST-RRERR Y
<R T PR f
RAFAL

B i3 WE P Tk d2(yrs)

173 65 22 8

175 84 22 10

176 67 21 10
11 174 71 22 10
13 183 73 21 10
14 183 73 23 7
15 175 77 23 10
16 178 74 23 6
8 174 67 22 7
Avg 176.78 72.33 20.11 8.67
sd 3.58 5.52 0.74 1.56

F%.| NSJ | NFSJ | KSJ | KFSJ
1 |37.887 | 29.440 | 32.770 | 30.413
2 | 23.960 | 24.917 | 21.743 | 25.600
4 | 25.487 | 23.897 | 33.570 | 31.887
11 | 44.640 | 46.010 | 47.150 | 49.577

13 | 44.270 | 51.287 | 36.740 | 38.893
14 | 19.350 | 19.620 | 22.717 | 18.870
15 | 30.490 | 31.695 | 39.750 | 40.270
16 | 56.660 | 42.760 | 36.650 | 34.305
8 |65.195|39.606 | 47.474 | 59.331
Avg | 38.660 | 34.359 | 35.396 | 36.572
Sd | 15.513| 10.997 | 9.109 | 12.272




114

R E g s d B (deg)

BH SR Nk B (deg)

F5.| NSJ NFSJ KSJ KFSJ
1 |-2480 |-0.857 |2103 |2.140
2 |-1557 |-1.970 |-0.900 |-1.647
4 |-10.580 | -10.707 | 0.280 | -1.450
11 [2.263 |0.157 |-11.680 | -10.883
13 |6.817 |6.160 |-0.973 |-2.090
14 | 3507 |4.500 |5970 |2.785
15 |-2.140 |-2.595 |-1.950 |-1.935
16 | 2430 |2320 |-0.005 |-0.775
8 12635 | 14.337 |16.511 | 13.881

Avg |1.211 |1261 |1.040 |0.003
Sd |6.532 |6.900 |7.458 |6.490

FE. | NSJ NFSJ KSJ KFSJ
1 |7310 |25.627 |2.503 |1.000
2 |-12.113 | -11.597 | -5.150 | -4.263
4 |7.680 |10.673 |-7.053 |-6.207
11 | -12.693 | -10.513 | -2.843 | -3.767
13 | -4.403 |-5.503 |-0.963 |2.087
14 | -13.067 | -13.200 | -13.863 | -11.020
15 | 4420 |4.925 |-1440 |-1.750
16 |-1.545 |-3.285 |-5.250 |-3.125
8 |-32.337 | -18.702 | -16.518 | -18.025

Avg | -6.305 |-2.397 |-5.620 |-5.008
Sd | 12.846 |13.934 |6.144 |6.222




4%

hBEE B & R E (deg)

FEL| NSJ NFSJ KSJ KFSJ
1 | 108.083 | 104.983 | 90.343 | 100.487
2 198.360 |106.903 | 101.920 | 108.850
4 190.160 |94.983 |84.830 | 89.993
11 | 126.897 | 141.773 | 138.650 | 137.640

13 |92.007 |96.650 |91.167 | 85.403
14 | 82.003 | 76.743 |82.073 | 76.725
15 | 92.325 |98.380 | 103.200 | 105.890
16 | 104.025 | 108.735 | 95.940 | 104.935
8 | 126.253 | 120.829 | 122.864 | 120.043
Avg | 102.235 | 105.553 | 101.221 | 103.330

Sd

15.793 | 18.131 | 18.562 | 18.409

hRE & e d B @ (deg)

F-%.| NSJ | NFSJ | KSJ KFSJ
1 2240 |2.623 |16.667 | 14.733
2 115.653 |8.460 | 20.837 | 15.423
4 |-8.127 | -9.700 | 5.590 |5.213
11 | 11.737 | 7.630 |-9.983 | -10.850
13 |16.923 | 17.073 | 10.707 | 5.963
14 | 28.620 | 27.393 | 28.443 | 24.530
15 | 1.675 |0.065 |5.940 |2.455
16 |11.385 | 13.635 | 6.495 | 4.635
8 | 21.264 | 24.687 | 24.542 | 21.315

Avg | 11.263 | 10.207 | 12.137 | 9.269
Sd |11.192 | 11.886 | 11.834 | 10.873




1997

AR & ff s g & R (deg)

BURE &5 ch sk R (deg)

FE.| NSJ | NFSJ | KSJ | KFSJ
1 |21.797|-2.120 | 15.523 | 7.197
2 | 11.153 | 11.587 | 8.363 | 9.737
4 |7.140 |12.027|13.277 | 15.100
11 | 7.707 |9.163 | 15.933 | 11.437
13 | 16.157 | 15.287 | 12.443 | 12.623
14 | 12.770 | 12.010 | 9.957 | 18.430
15 | 20.875 | 20.345 | 20.910 | 20.400
16 |8.270 |6.370 |4.830 |7.635
8 [9.641 |8.304 |9.942 |5.384
Avg | 12.834 | 10.330 | 12.353 | 11.994
Sd [ 5574 |6.208 |4.757 |5.163

F5.| NSJ NFSJ KSJ KFSJ
1 |-20.517 | -37.593 | -15.940 | -15.250
2 |-7.283 |-6.560 |-8.450 |-9.023
4 |-8.343 |-5.993 |-6.707 |-7.020
11 | -6.407 |-6.043 |-4.223 |-4.163

13 |-8.803 |-12.250 | -4.257 | -5.350
14 | -8.093 |-8.710 |-11.130 |-10.155
15 |-3.925 |-3.035 |-1.260 |-1.730
16 |-3.305 |-3.615 |-5935 |-6.230
8 2831 |-0.267 |2.997 |0.799
Avg | -7.094 |-9.341 |-6.101 | -6.458
Sd [6.216 |11.134 |5490 |4.736




144

BB & ff 3 o2 & R (deg)

B E Y & R B (deg)

FEL| NSJ NFSJ KSJ KFSJ
1 |-2.153 |-29.897 | -12.860 | -15.570
2 11820 |8.623 |-1.410 |0.363
4 |-4103 |-0.777 |-8.043 |-7.770
11 | 4127 |5587 |7.557 |9.203

13 |6.680 |2303 |4.143 |4.247
14 | 1657 |-3.187 |-6.087 |-3.510
15 |-2.585 |-1.070 |6.330 |5.975
16 |-11.395 | -8.050 |-3.945 | -3.350
8 |15.359 |2.684 |2948 |6.113
Avg | 1.045 |-2.643 |-1.263 |-0.478
Sd | 7515 |11.323 |7.012 | 7.907

FE.| NSJ | NFSJ | KSJ | KFSJ
1 |34.413|38.110 | 27.317 | 29.710
2 | 31.010 | 29.987 | 29.867 | 31.160
4 | 22.130 | 25.880 | 19.470 | 23.253
11 | 35.830 | 39.160 | 39.713 | 38.813
13 | 22.137 | 21.750 | 17.757 | 14.850
14 | 17.247 | 18.747 | 21.893 | 20.540
15 | 27.620 | 31.410 | 25.475 | 31.070
16 | 30.585 | 31.705 | 26.395 | 25.275
8 |29.042 | 32.087 | 30.046 | 24.906

Avg | 27.779 | 29.871 | 26.437 | 26.620
Sd |6.159 |6.805 |6.589 |6.984




514

AR & ek B2 B (deg)

BRA & k2 kR B (deg)

FE.| NSJ | NFSJ | KSJ | KFSJ
1 |11.880 | -4.197 | 12.207 | 14.317
2 110.880 | 11.350 | 9.623 | 8.120
4 4727 |4.187 |6.017 | 7.937
11 | 13.480 | 15.420 | 15.690 | 15.547

13 | 10.567 | 11.407 | 14.243 | 14.087
14 ]9.647 |9.060 |3.623 |3.805
15 | 16.560 | 12.040 | 22.330 | 24.465
16 | 2435 | 2300 |5.800 |4.360
8 |22.881|28.129 | 25.453 | 20.450
Avg | 11.451 | 9.966 |12.776 | 12.565
Sd [6.041 |9.093 |7.508 |7.100

FE.| NSJ | NFSJ | KSJ | KFSJ
1 |31.320 | 15.933 | 16.473 | 14.583
2 |17.470 | 22.370 | 15.090 | 9.470
4 |10.953|10.763 | 7.850 | 8.757
11 | 25.880 | 23.243 | 23.377 | 20.487
13 | 31.013 | 38.480 | 29.840 | 26.993
14 | 13.790 | 14.987 | 17.997 | 15.070
15 | 17.845 | 21.910 | 27.725 | 29.480
16 | -6.200 | -3.785 | 4.745 | 3.005
8 |34.593 | 32.915 | 31.479 | 30.525

Avg | 19.629 | 19.646 | 19.397 | 17.597
Sd |12.814 | 12.347 | 9.469 | 9.859




14

FERE & B & & (deg)

FE.| NSJ | NFSJ | KSJ | KFSJ
1 |72.620 | 71.533 | 55.450 | 49.447
2 |50.860 | 53.007 | 46.053 | 50.060
4 | 53.840 | 53.067 | 53.730 | 46.883
11 | 68.443 | 71.210 | 67.620 | 66.470

13 | 77.130 | 74.117 | 54.693 | 58.093
14 | 54.493 | 54.957 | 58.143 | 55.835
15 | 53.615 | 53.500 | 56.000 | 57.870
16 | 76.030 | 60.400 | 68.290 | 65.940
8 |81.389 | 72.158 | 79.193 | 81.001
Avg | 65.380 | 62.661 | 59.908 | 59.067
Sd | 12.096 | 9.400 |9.983 | 10.713

TR & i H B & & (deg)

FgL | NSJ NFSJ KSJ KFSJ
1 | 7870 |6.723 | 11.900 | 14.990
2 |10.707 | 14.930 | 13.717 | 13.990
4 112.633|13.103 | 12.340 | 13.363
11 | 10.723 | 14.007 | 12.823 | 10.153
13 [ 9.970 |5.997 |12.667 | 12.510
14 | 11.640 | 13.640 | 15.273 | 14.675
15 | 11.640 | 8.470 | 15.725 | 11.725
16 | 14.515 | 12.225 | 11.540 | 10.665
8 |7.140 |9.748 | 7.668 |8.320

Avg | 10.760 | 10.983 | 12.628 | 12.266
Sd | 2271 |3.329 |2351 |2.246




Ly

TEM 2 s R (deg)

RERE & B & B2 (@ (deg)

Fg | NSJ NFSJ KSJ | KFSJ
1 |2083 |5650 |21.397|19.983
2 | 17.707 | 18.280 | 22.890 | 22.903
4 |-3.343 | -10.560 | 6.920 | 10.090
11 | 18.657 | 16.990 | -2.217 | -3.323

13 | 20.870 | 19.437 | 15.193 | 9.243
14 | 28.830 | 28.783 | 33.467 | 30.350

15 | 5190 |2110 |5.050 |5.105

16 |9.350 |13.795 | 9.570 |8.290
8 |20.963|17.377 | 17.112 | 16.693
Avg | 13.367 | 12.429 | 14.376 | 13.259
Sd |10.544 | 11.613 | 10.813 | 10.213

FE.| NSJ | NFSJ | KSJ | KFSJ
1 198.817 | 95.807 | 77.667 | 77.633
2 | 72.350 | 81.037 | 79.877 | 89.777
4 |68.720 | 70.493 | 63.707 | 63.927
11 | 94.650 | 99.707 | 94.083 | 93.980

13 | 85.890 | 81.510 | 67.567 | 67.890
14 | 63.923 | 60.823 | 65.530 | 63.200
15 | 75.635 | 78.455 | 87.510 | 85.730
16 | 90.950 | 95.335 | 90.545 | 98.555
8 |97.679|90.298 | 92.304 | 91.581
Avg | 83.179 | 83.718 | 79.865 | 81.364
Sd | 13.267 | 12.840 | 12.000 | 13.594




8r

A T 4 & (N/kg)

BB & myw 4 i @ (N/kg)

FE.| NSJ | NFSJ | KSJ | KFSJ
1 |12.763 | 16.050 | 11.287 | 11.027
2 |11.263 | 11.823 | 10.900 | 10.323
4 12370 | 12.423 | 18.553 | 16.327
11 |9.933 |10.227 | 8.923 | 6.170

13 | 13.590 | 13.747 | 12.287 | 12.050
14 | 14540 | 17.373 | 15.690 | 19.130
15 19.995 | 11.945 | 11.410 | 10.775
16 | 14.005 | 14.875 | 12.355 | 12.400
8 |7.045 |17.375|7.424 |9.474
Avg | 11.723 | 13.982 | 12.092 | 11.964
Sd [ 2409 |2586 |3.339 |3.797

F5. | NSJ NFSJ KSJ KFSJ
1 |-4.963|-6.803 |-4.387 | -4.477
2 |-4.463|-4910 |-3.887 |-3.653
4 |-5.693|-5810 |-8.833 |-7.057
11 |-1.670 | -3.013 |-2.057 | -1.840
13 | -4.643 | -4.923 | -2.777 | -4.247
14 | -8.330 | -10.120 | -8.983 | -10.905
15 |-3.730 | -4.855 | -2.775 | -3.055
16 |-5.290 | -5.190 | -4.850 | -4.900
8 |-0.644 | -6.989 |-3.662 | -6.687
Avg | -4.381 | -5.846 | -4.690 | -5.202
Sd [2.244 | 1989 |2542 |2.693




6v

B a4 e @ (N/kg)

WA E R B4 aEiE & (N/Kg)

FE.| NSJ | NFSJ | KSJ | KFSJ
1 |-1.023|-1.397 | -1.993 | -1.453
2 | -1.753 | -2.537 | -2.020 | -2.180
4 | -2.290 | -2.220 | -3.293 | -2.803
11 |-1.207 | -1.210 | -0.490 | -0.523
13 |-1.593 | -1.633 | -1.223 | -2.003
14 | -1.987 | -2.547 | -2.283 | -2.445
15 | -0.800 | -1.000 | -1.020 | -0.955
16 | -1.750 | -2.385 | -1.495 | -1.555
8 |-2.394 | -3.040 | -2.285 | -2.645

Avg | -1.644 | -1.996 | -1.789 | -1.840
Sd | 0.549 | 0.706 |0.832 | 0.777

F5.| NSJ | NFSJ | KSJ | KFSJ
1 2843|2373 |2.743 | 2.377
2 | 2.770 | 2.560 | 2.683 | 3.030
4 |3.177 | 2.830 | 3.383 | 2.963
11 | 2.860 | 2.223 | 2.567 | 1.603
13 | 3.657 | 2.250 | 3.430 | 3.013
14 | 4.370 | 3.797 | 4.013 | 4.195
15 [2.540 | 2.235|2.730 | 2.530
16 | 2.425|2.825 | 2.110 | 2.040
8 | 2422|2214 |2.395 | 2.298

Avg | 3.007 | 2.590 | 2.895 | 2.672
Sd | 0.644 | 0.517 | 0.596 | 0.745




0§

50ms = s fir g (B.W.-s)

FE.| NSJ | NFSJ| KSJ | KFSJ
1 ]0.021|0.017 | 0.025 | 0.015
2 10.021 | 0.026 | 0.017 | 0.021
4 10.031|0.024 | 0.028 | 0.031
11 | 0.028 | 0.024 | 0.022 | 0.010
13 ]0.027 | 0.022 | 0.021 | 0.027
14 1 0.027 | 0.030 | 0.032 | 0.017
15 | 0.009 | 0.008 | 0.013 | 0.011
16 |0.016 | 0.017 | 0.018 | 0.014
8 |0.016 | 0.029 | 0.018 | 0.020

Avg | 0.022 | 0.022 | 0.022 | 0.019
Sd | 0.007 | 0.007 | 0.006 | 0.007

50ms £z firg (B.W.-)
F 5. | NSJ | NFSJ | KSJ | KFSJ
1 ]0.052 | 0.055 | 0.061 | 0.052
2 |0.066 | 0.071 | 0.060 | 0.062
4 10.072 | 0.066 | 0.087 | 0.086
11 | 0.048 | 0.050 | 0.042 | 0.031
13 | 0.065 | 0.060 | 0.044 | 0.067
14 | 0.072 | 0.094 | 0.088 | 0.056
15 | 0.028 | 0.031 | 0.032 | 0.041
16 | 0.054 | 0.059 | 0.051 | 0.053
8 [0.042 | 0.079 | 0.044 | 0.049
Avg | 0.055 | 0.063 | 0.057 | 0.055
Sd | 0.015 | 0.018 | 0.020 | 0.016




TG

Fl80 9 15 R (BW.-s)
BE.| NSJ | NFSJ | KSJ | KFSJ
1 0.093 | 0.083 | 0.085 | 0.069
2 0.079 | 0.097 | 0.076 | 0.092
4 0.116 | 0.110 | 0.098 | 0.107
11 |0.122 | 0.111 | 0.114 | 0.079
13 | 0.097 | 0.078 | 0.093 | 0.093
14 | 0.126 | 0.110 | 0.116 | 0.081
15 |0.040 | 0.041 | 0.054 | 0.064
16 | 0.062 | 0.074 | 0.067 | 0.063
8 0.072 | 0.108 | 0.098 | 0.082
Avg | 0.090 | 0.090 | 0.089 | 0.081
Sd |0.029 | 0.024 | 0.021 | 0.015

FH 0 L3 R (B.W.-s)
B %, | NSJ | NFSJ | KSJ | KFSJ
1 0.269 | 0.236 | 0.249 | 0.229
2 0.247 | 0.283 | 0.234 | 0.274
4 0.250 | 0.283 | 0.264 | 0.312
11 | 0.250 | 0.275| 0.265 | 0.240
13 |0.217 | 0.208 | 0.199 | 0.223
14 | 0.236 | 0.254 | 0.242 | 0.192
15 |0.130 | 0.142 | 0.159 | 0.228
16 | 0.224 | 0.265 | 0.200 | 0.238
8 0.206 | 0.295 | 0.229 | 0.208
Avg | 0.225 | 0.249 | 0.227 | 0.238
sd |0.041 | 0.048 | 0.035 | 0.036




¢S

W e % ks ROM (deg)

W e g ke ROM (deg)

FE.| NSJ | NFSJ | KSJ | KFSJ
1 |70.197 | 75.543 | 57.573 | 70.073
2 | 74.400 | 81.987 | 80.177 | 83.250
4 | 63.805 | 74.900 | 52.695 | 59.495
11 | 82.257 | 95.763 | 91.500 | 88.063

13 | 47.737 | 45.363 | 54.427 | 46.510
14 | 62.653 | 57.123 | 59.357 | 38.570
15 | 41.223 | 44.457 | 42.300 | 65.620
16 | 47.365 | 65.975 | 59.290 | 70.630
8 |61.058 | 81.224 | 75.390 | 60.713
Avg | 61.188 | 69.148 | 63.634 | 64.769
Sd | 13.598 | 17.403 | 15.499 | 15.857

FE.| NSJ | NFSJ | KSJ | KFSJ
1 |7.870 |7.737 | 14.563 | 12.593
2 |16.307 | 10.627 | 21.737 | 17.070
4 14295 |6.385 |5.780 |6.405
11 |9.473 | 7.537 | 2530 |3.357
13 |10.107 | 10.913 | 12.383 | 8.110
14 | 25.113 | 22.893 | 22.473 | 14.497
15 |2.883 |4.643 |5.403 |6.205
16 |8.955 |11.315|7.295 |8.270
8 |8.630 |10.350|8.031 |7.434

Avg | 10.404 | 10.267 | 11.133 | 9.327
Sd |6.687 |5.263 |7.196 |4.437




€S

B 5 ROM (deg)

B & %k ROM (deg)

FE.| NSJ | NFSJ | KSJ | KFSJ
1 |40.923 | 42.250 | 25.223 | 24.240
2 | 14.377|18.930 | 16.743 | 17.930
4 |13.540 | 27.105 | 12.210 | 12.695
11 | 20.607 | 18.187 | 34.630 | 32.073

13 | 22.943 | 20.317 | 22.953 | 26.567
14 | 7370 |7.693 |7.187 |8.680
15 | 14.823 | 16.607 | 15.807 | 25.970
16 |3.715 | 14.190 | 10.335 | 10.160
8 |39.505 | 32.153 | 30.352 | 27.800
Avg | 19.756 | 21.937 | 19.493 | 20.679
Sd [ 12.998 | 10.373 | 9.363 | 8.528

FE.| NSJ | NFSJ | KSJ | KFSJ

1 |28.800 | 50.890 | 29.217 | 30.107
2 | 31.947 | 34.980 | 32.053 | 34.833
4 | 28.725 | 30.680 | 24.130 | 25.120
11 | 40.267 | 41.600 | 36.453 | 30.447
13 |20.137 | 15.387 | 14.593 | 15.843
14 | 27.313 | 27.503 | 31.680 | 20.097
15 |12.340 | 15.140 | 12.783 | 20.130
16 | 26.975 | 29.310 | 28.340 | 22.990
8 | 27.119 | 43.156 | 35.676 | 29.279

Avg | 27.069 | 32.072 | 27.214 | 25.427

Sd |7.655 |12.102 | 8.534 |6.172




12°]

B a5 k% ROM (deg)

B &4 5 ROM (deg)

FE.| NSJ | NFSJ | KSJ | KFSJ
1 |35.133|33.847 | 28.563 | 30.133
2 | 23.717 | 24.210 | 21.127 | 20.560
4 |15.025|12.920 | 15.410 | 16.160
11 | 20.620 | 21.750 | 21.567 | 19.980
13 | 22.797 | 24.947 | 21.803 | 21.360
14 | 21.130 | 20.023 | 16.133 | 11.253
15 | 16.777 | 12.863 | 18.623 | 28.605
16 |5.740 |5.915 |12.155|10.745
8 |20.259 | 30.421 | 25.170 | 19.916
Avg | 20.133 | 20.766 | 20.061 | 19.857
Sd [7.832 | 8942 |5.080 |6.667

FE.| NSJ | NFSJ | KSJ | KFSJ
1 |36.433 | 48.013 | 30.140 | 30.913
2 | 15.653 | 14.303 | 18.497 | 9.603
4 | 13.135|12.235 | 16.220 | 15.930
11 | 21.753 | 17.657 | 15.820 | 10.963

13 | 24.353 | 36.177 | 25.840 | 22.833
14 | 18.730 | 20.487 | 27.157 | 15.200
15 | 13.967 | 15.320 | 14.263 | 23.505
16 | 5195 |7.685 |9.685 |6.785
8 |19.252 | 31.372 | 28.531 | 24.412
Avg | 18.719 | 22.583 | 20.684 | 17.794
Sd |8.668 |13.171|7.332 |8.055




GS

$ER & %%k 5 ROM (deg)

WM G BT g EER (5)

FE.| NSJ | NFSJ | KSJ | KFSJ
1 |26.197 | 24.273 | 22.217 | 28.187
2 | 21.490 | 28.030 | 33.823 | 39.717
4 |13.740 | 17.245 | 10.355 | 16.680
11 | 26.207 | 28.497 | 26.463 | 27.510
13 |8.760 |7.393 |12.873|9.797
14 19.430 |5.867 |7.387 |4.910
15 | 14.680 | 16.637 | 21.007 | 27.860
16 | 14.920 | 34.935 | 22.255 | 32.615
8 |16.290 | 18.141 | 13.111 | 10.581

Avg | 16.857 | 20.113 | 18.832 | 21.984
Sd | 6.475 |9.740 |8.529 |11.881

F5.| NSJ | NFSJ | KSJ | KFSJ
1 10.020 | 0.017 | 0.021 | 0.019
2 |0.020 | 0.020 | 0.021 | 0.025
4 10.016 | 0.018 | 0.016 | 0.018
11 | 0.041 | 0.095 | 0.035 | 0.024
13 | 0.043 | 0.020 | 0.088 | 0.028
14 1 0.017 | 0.013 | 0.013 | 0.011
15 [0.012 | 0.012 | 0.028 | 0.044
16 | 0.018 | 0.012 | 0.020 | 0.016
8 |0.078 | 0.034 | 0.050 | 0.074

Avg | 0.029 | 0.027 | 0.033 | 0.029
Sd | 0.021 | 0.026 | 0.024 | 0.019




99

OB & 0B 4 s @R (S)

FE.| NSJ | NFSJ| KSJ | KFSJ
1 ]0.019|0.017 | 0.021 | 0.019
2 10.020 | 0.019 | 0.020 | 0.019
4 10.016 | 0.018 | 0.016 | 0.016
11 | 0.031 | 0.020 | 0.017 | 0.020
13 ]0.027 | 0.021 | 0.053 | 0.021
14 10.017 | 0.013 | 0.013 | 0.011
15 | 0.011 | 0.012 | 0.012 | 0.020
16 |0.018 | 0.012 | 0.020 | 0.016
8 |0.028 | 0.028 | 0.030 | 0.030

Avg | 0.021 | 0.018 | 0.023 | 0.019
Sd | 0.006 | 0.005 | 0.013 | 0.005

B e 4R R ()
B3| NSJ | NFSJ| KSJ | KFSJ
1 |0.028 | 0.023 | 0.036 | 0.025
2 {0.0320.035 | 0.027 | 0.032
4 |0.040 | 0.066 | 0.034 | 0.038
11 | 0.040 | 0.028 | 0.024 | 0.024
13 | 0.037 | 0.025 | 0.037 | 0.031
14 |0.039 | 0.033 | 0.035 | 0.035
15 |0.012 | 0.012 | 0.036 | 0.044
16 | 0.022 | 0.012 | 0.020 | 0.024
8 |0.146 | 0.030 | 0.316 | 0.074
Avg | 0.044 | 0.029 | 0.063 | 0.036
Sd | 0.039 | 0.016 | 0.095 | 0.016




LS

B E N B4 R ERERF (S)

F AR ERER ()

FE.| NSJ | NFSJ| KSJ | KFSJ
1 |0.081 | 0.063 | 0.045 | 0.067
2 10.069 | 0.080|0.075 | 0.075
4 10.054 | 0.050 | 0.052 | 0.042
11 | 0.064 | 0.057 | 0.068 | 0.043
13 |0.071 | 0.043 | 0.085 | 0.067
14 10.072 | 0.059 | 0.059 | 0.052
15 | 0.048 | 0.047 | 0.044 | 0.066
16 | 0.068 | 0.060 | 0.062 | 0.058
8 |0.122 | 0.056 | 0.112 | 0.074

Avg | 0.072 | 0.057 | 0.067 | 0.060
Sd |0.021 | 0.011 | 0.022 | 0.012

F5.| NSJ | NFSJ | KSJ | KFSJ
1 |0.049 | 0.037 | 0.040 | 0.033
2 |0.044 | 0.036 | 0.047 | 0.031
4 10.042 | 0.048 | 0.036 | 0.040
11 | 0.041 | 0.033 | 0.044 | 0.064
13 [ 0.059 | 0.041 | 0.060 | 0.035
14 | 0.060 | 0.049 | 0.056 | 0.043
15 [ 0.041 | 0.040 | 0.035 | 0.062
16 | 0.026 | 0.060 | 0.028 | 0.028
8 |0.046 | 0.034 | 0.050 | 0.054

Avg | 0.045 | 0.042 | 0.044 | 0.043
Sd | 0.010 | 0.009 | 0.010 | 0.014




89

£E A4 ERER (S)

2 pE R (S)

FE.| NSJ | NFSJ| KSJ | KFSJ
1 |0.020 | 0.017 | 0.033 | 0.019
2 10.024 | 0.029 | 0.021 | 0.025
4 10.018|0.018 | 0.026 | 0.030
11 | 0.063 | 0.021 | 0.063 | 0.040
13 | 0.027 | 0.025 | 0.056 | 0.048
14 | 0.011 | 0.015 | 0.013 | 0.025
15 10.020 | 0.012 | 0.028 | 0.012
16 | 0.016 | 0.012 | 0.020 | 0.018
8 |0.032|0.032 | 0.036 | 0.070

Avg | 0.026 | 0.020 | 0.033 | 0.032
Sd | 0.015|0.007 | 0.017 | 0.018

F5.| NSJ | NFSJ | KSJ | KFSJ
1 10.2200.216 | 0.177 | 0.200
2 |0.179|0.216 | 0.208 | 0.241
4 10.170 | 0.194 | 0.136 | 0.170
11 |0.209 | 0.224 | 0.217 | 0.212
13 [0.151 | 0.159 | 0.153 | 0.152
14 1 0.137 | 0.132 | 0.131 | 0.095
15 [0.119 | 0.129 | 0.132 | 0.202
16 | 0.180 | 0.206 | 0.182 | 0.194
8 |0.176 | 0.240 | 0.208 | 0.180
Avg | 0.171|0.191 | 0.172 | 0.183
Sd | 0.032 | 0.041 | 0.035 | 0.042




65

B YRR (S)

BPER (S)

FE.| NSJ | NFSJ| KSJ | KFSJ
1 ]0.216 | 0.223 | 0.167 | 0.201
2 ]0.165 | 0.204 | 0.200 | 0.239
4 10.174|0.206 | 0.152 | 0.164
11 | 0.237 | 0.277 | 0.257 | 0.275
13 10.183 | 0.169 | 0.176 | 0.165
14 10.156 | 0.132 | 0.139 | 0.091
15 | 0.135|0.176 | 0.145 | 0.234
16 |0.220 | 0.268 | 0.232 | 0.252
8 [0.27410.270 | 0.248 | 0.266

Avg | 0.196 | 0.214 | 0.191 | 0.210
Sd | 0.044 | 0.051 | 0.046 | 0.060

F5.| NSJ | NFSJ | KSJ | KFSJ
1 ]0.436|0.439|0.344 | 0.401
2 |0.344 | 0.420 | 0.408 | 0.480
4 10.344 | 0.400 | 0.288 | 0.334
11 | 0.447 | 0.501 | 0.475 | 0.487
13 [0.333|0.328 | 0.329 | 0.317
14 1 0.293 | 0.264 | 0.269 | 0.185
15 [0.253 | 0.305 | 0.277 | 0.436
16 | 0.400 | 0.474 | 0.414 | 0.446
8 |0.450 | 0.510 | 0.456 | 0.446

Avg | 0.367 | 0.405 | 0.362 | 0.393
Sd | 0.070 | 0.088 | 0.078 | 0.098




09

B A LERE BT (S)

WEM S & iE R E PR (5)

FE.| NSJ | NFSJ| KSJ | KFSJ
1 |0.036 | 0.033 | 0.039 | 0.033
2 10.039|0.043 | 0.037 | 0.039
4 10.036 | 0.040 | 0.038 | 0.036
11 | 0.039 | 0.037 | 0.049 | 0.041
13 | 0.037 | 0.032 | 0.037 | 0.036
14 1 0.048 | 0.044 | 0.043 | 0.039
15 | 0.020 | 0.023 | 0.021 | 0.032
16 | 0.026 | 0.022 | 0.028 | 0.026
8 |0.030 | 0.040 | 0.044 | 0.038

Avg | 0.035 | 0.035 | 0.037 | 0.036
Sd | 0.008 | 0.008 | 0.008 | 0.005

F5.| NSJ | NFSJ | KSJ | KFSJ
1 10.025|0.025 | 0.025 | 0.028
2 |0.032 | 0.041 | 0.033 | 0.035
4 10.028 | 0.030 | 0.030 | 0.028
11 | 0.040 | 0.039 | 0.039 | 0.035
13 [0.024 | 0.017 | 0.020 | 0.025
14 10.024 | 0.021 | 0.015 | 0.011
15 [0.020 | 0.021 | 0.019 | 0.032
16 | 0.006 | 0.016 | 0.020 | 0.020
8 |0.034 | 0.036 | 0.030 | 0.022

Avg | 0.026 | 0.027 | 0.026 | 0.026
Sd | 0.010 | 0.009 | 0.008 | 0.008




T9

hAE R Y & BUE @ (degls)

R R (M)
BB | NSJ | NFSJ| KSJ | KFSJ
1 |0.500 | 0.463 | 0.523 | 0.473
2 | 0.540 | 0.400 | 0.473 | 0.393
4 |0.485 | 0.405 | 0.485 | 0.430
11 |0.567 | 0.460 | 0.557 | 0.510
13 | 0.617 | 0.503 | 0.643 | 0.547
14 | 0.557 | 0.487 | 0.570 | 0.320
15 |0.337|0.270 | 0.327 | 0.445
16 | 0.515 | 0.445 | 0.520 | 0.520
8 |0.453|0.324 | 0.436 | 0.401
Avg | 0.508 | 0.417 | 0.504 | 0.449
Sd | 0.080 | 0.077 | 0.090 | 0.072

F5. | NSJ NFSJ KSJ KFSJ
1 |803.740 | 841.753 | 800.593 | 943.827
2 | 899.783 | 951.537 | 1016.727 | 942.713
4 | 773.300 | 740.080 | 765.680 | 768.683
11 | 855.530 | 844.363 | 712.910 | 707.270

13 | 727.763 | 625.367 | 707.163 | 684.503
14 | 817.200 | 768.050 | 803.563 | 684.720
15 | 776.410 | 786.505 | 784.930 | 800.830
16 | 612.140 | 816.015 | 814.425 | 919.590
8 | 641.345|1010.527 | 918.702 | 756.315
Avg | 767.468 | 820.466 | 813.855 | 800.939
Sd | 94.058 | 113.343 | 98.210 108.088




29

B ER Bl &3 R (deg/s)

RCM & B e £ B (degls)

FEL| NSJ NFSJ KSJ KFSJ
1 |260.657 | 354.537 | 152.690 | 366.730
2 1293.183 | 170.763 | 236.523 | 221.177
4 | 351.600 | 349.727 | 262.477 | 352.970
11 | 391.767 | 355.857 | 314.137 | 461.373

13 | 373.610 | 323.393 | 413.030 | 313.637
14 | 275.647 | 259.243 | 275.877 | 234.210
15 | 474.010 | 442.815 | 461.790 | 448.200
16 | 410.105 | 584.975 | 425.815 | 541.950
8 | 253.070 | 114.785 | 242.064 | 148.245
Avg | 342.628 | 328.455 | 309.378 | 343.166
Sd | 76.600 | 139.688 | 103.239 | 127.863

F5. | NSJ NFSJ KSJ KFSJ
1 |191.470 | 220.183 | 222.727 | 236.443
2 |191.117 | 80.720 | 148.720 | 149.053
4 | 110.717 | 105.287 | 74.307 | 166.027
11 | 174.393 | 177.747 | 194.313 | 207.400

13 | 156.970 | 144.210 | 180.360 | 126.897
14 | 128.640 | 78.097 | 140.813 | 162.200
15 [93.860 | 104.640 | 188.835 | 174.170
16 | 280.095 | 381.615 | 280.380 | 338.195
8 |174.644 | 108.781 | 133.539 | 147.059
Avg | 166.878 | 155.698 | 173.777 | 189.716
Sd |54.970 |96.701 |58.822 |64.732




€9

BB & Byo & 3F % B (degls)

WA 4 % E (BW)

FEL| NSJ NFSJ KSJ KFSJ
1 |313.667 | 360.363 | 328.457 | 393.320
2 | 380.680 | 423.227 | 472.200 | 438.360
4 | 348.807 | 378.260 | 246.557 | 377.153
11 | 384.437 | 403.387 | 330.947 | 318.453

13 | 181.920 | 185.670 | 241.757 | 249.897
14 ] 195.233 | 121.953 | 164.853 | 186.595
15 | 409.695 | 413.835 | 507.310 | 484.130
16 | 290.090 | 498.615 | 417.160 | 492.925
8 | 213.025 | 338.279 | 193.667 | 205.483
Avg | 301.950 | 347.065 | 322.545 | 349.591
Sd | 87.170 | 119.556 | 122.152 | 115.888

F5.| NSJ | NFSJ | KSJ | KFSJ
1 10.730 | 0.608 | 1.027 | 0.614
2 |0.814|1.138|0.802 | 0.828
4 1410 1.253 | 1.560 | 1.568
11 | 0.943 | 0.794 | 0.639 | 0.433
13 [0.937 | 0.718 | 0.800 | 0.910
14 | 1.259 | 1.238 | 1.247 | 0.850
15 [0.385|0.335 | 0.441 | 0.521
16 | 0.619 | 0.697 | 0.573 | 0.611
8 |0.626 | 1.568 | 0.689 | 0.907

Avg | 0.858 | 0.928 | 0.864 | 0.805
Sd |0.322 | 0.391 | 0.355 | 0.335




¥9

&2 & 4% E (BW.)

5. | NSJ | NFSJ | KSJ | KFSJ
1 |1.878|2415|1.905|1.850
2 | 2253|2610 | 2451|2232
4 2991|2338 |2.716 | 2.352
11 | 1.109 | 1.643 | 1.301 | 1.467
13 | 2.019|1.968 | 1.656 | 1.878
14 | 2.468 | 3.468 | 2.900 | 2.510
15 |1.525|1.374|1.086 | 1.154
16 |2.082|2.793|1.937|1.935
8 2270|2823 |1.430|1.745

Avg | 2.066 | 2.381 | 1.931 | 1.903
Sd | 0.541 | 0.645 | 0.639 | 0.427




