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Quantitative analysis on learning the six-step footwork
July 2014
Graduate student: Po-Yuan Pan
Advisor: Yeou-Teh Liu

The American legendary dancer Alien Ness has said" Footwork is the original Power
moves" (Martinez, 2013). A strong footwork is even more powerful than power moves.
However, how to perform an admirable footwork? The sweep is considered as the most
discriminative movement in the footwork. In the late seventies, B-boy Spy set the six-step
footwork as a basic move of the Breaking. To this day, six step footwork is considered the
most important and fundamental move of footwork. Human movement coordination is
complex and dance is even more complicated. There are relatively fewer studies about the
whole body movement in the literature partly because it is hard to analyze. In order to
effectively examine the coordination of the bodily segments, the reduction of the number of
segments that are involved in the movement would help to simplify the task. Principal
Component Analysis (PCA) is a technique for simplifying a dataset by reducing the
multi-dimensional datasets to lower dimensions for analysis. Purpose: Using the performance
outcome and the Principal Component Analysis to examine the change of coordination
patterns in six-step learning. Method: Six participants with no hip-hop dance experience
participated in this study. The IGS 190 motion digitizing system (120Hz) was used to capture
the movement kinematics for PCA. Results: After 3 sessions of practice, every participant
significantly improved in the sweeps and the accuracy of the tempo. Although there were
great individual differences observed in the number of Principle Component (PC) and the
variance accounted for among the participants, the participants have developed the stable
patterns after 3 sessions of practice. Conclusions: The forward sweep was significantly
improved at the 2" session while the backward sweep was not improved until the 3" session.
The participants showed great individual differences in the process of developing the
movement patterns. The periodic cycling patterns and the six stepping patterns that were
observed in the expert performance of earlier study were also found in this study.

Keywords: Six Step Footwork, Principal Component Analysis, Movement Coordination
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R+ 9% F Alien Ness § %2* 3k @ % @ "Footwork is the original power
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g v itie A A e 7 DICxg #F) ~MC(L 45 %) ~B-boy 2 % 7§ > B-boy & ¥+
v i R o T RERRAS T L B JEeE S 2 (R ER AT o
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1.Top rock(#&# ): o 4rsalsa £ 7 5% m k>4 %

2. Footwork(#7%): Footwork 3 /4% L 4 & ] % BEHrz = 4F e 2

3.Freeze( & 8): M+ NEp R > A LR - B F T o

o

4, Power move( = ¥ 45 ) : B ¥R Gk (T > ﬁ‘ﬁ FEypEdiva ko

5.Flip(z s~ %)

F 4 mgfe 1 2 £ (2008) B -2 [ 47

Breakin w =+ H# & $5 4 -

#. 2-1 Breakin = + #% & % £

}A 0 £ 2-12p gkEgfr2 25 (2008) B2

Toprock (#7555 Footwork(HEHE) Freeze(7EEh) Powerrmove(CRHHR)
Top Rock 6 step Baby Freeze(ice) Cricket
Up Rock 5 step G-kick Flare
Down Rock 7 step Air chair Toe Touching Air Flares
Bronx Step 4 step Turtle UFO
Knee Drop 3 step Air Jordan Headspain(Drill)
Sweep Drop c.c step Tower Freeze 1990
Coin Drop Coffee grinder Air Baby 1999
Charlie Step Corkscrew Tilting 2000
Zulu spin Nike Swipes
Sweeping Pike Airtrack
V-kick Backspin
Hollowback Windmill
Planche Suicide
Handglide Freeze Lotus Air Flares
Spider Elbow Air Flares
halos

Air chair spin

(B~p grEPg~ 222 2008)
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- (Originality) ~ &% t£(Dynamic) ~ #4 7 & (Execution)qr i & (Battle) » FF P* & 2 58 P

T3 L mnanEa e (http: //ourbboys. com/our-association) © B2 7% 5 478 P i @& % B

BEF A E LR 0 e i A-B-boy ¥ MRS FE o Ffre RpER DKL -
I ~tFREERPE

B p ’Pﬁ%«,g;}kﬁv;}grﬁgvgk FENAFEY B ﬁﬁi%‘f#grﬁgmvgk bz X b, @

AN

w A g BARRE 2 gk o ook T iR Y (2000087 A ek R R S (T2 E 6 F
B

#1500 12193M-Can2 Camera(250Hz) ¥t - ¢ ¥4H ¢ 2 - CHERFEFHE - TR
8


http://ourbboys.com/our-association

58 TRFELS G Z B RED B E Rl O FHE LIRS R
RUEfECHBNR  BEHARERY ALB Y REN EER DL R R LR
FoRE LBy s BB E RERFL )N ERRY o LRI BERF T LH
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Pl SSRALR F LA PR L S el S e Fe (B p R B FL G 40 2013)
SHE BRD EERE
PC1 PC2 PC3 PC4 PCS
BRE R 09375 09375 140625 140625
P 09375 09375 140625 140625
nEE L 09375 09375 140625 09375 09375
N 09375 09375 140625 140625
Y 09375 09375 140625 1875
] 09375 09375 09375 140625
Z 09375 09375 09375 09375
B 046875 046875 046875 0703125
o AT S AR B > 5 RO S e R AR ) AR B R SR
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(self-organization)i= ;¥ 3 4p i** (Kelso & Schoner, 1988) o B i ik Sujk ik & p 24 Jo 5
2. TR E 0T > Rk R 231 3 (attractor) o @ #&#% (transition) B Ed - B
FERRAHE LV - BRI F AR E ST S (R ) 4 - BOpF
B2ph > Pagidd PRGOS R g 4 f8E D - BE > 30 (73] 5 ait
RodHEBFAPEF T3 MR T (critical fluctuation)# B4 (critical
slowingdown) = " $ B, (landscape)# * © 45 it BREE S 7 5 end > AP el B (]
Fea gl F o F L pAFE o % FLR A E ki B PlA%G - FET L MEFRY & BHOLS

Bhem T O MEERY A Ui EL B ovx 513 35 B 4%35 (Newell & Liu, & Mayer—Kress, 2001) -
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KR 2 25 pBernstein (1967) A &34l p d B U A4 865 ¥ &
Fer o ARAe A E  EEpd B RN PFR RN o T B g 2 (2007) IR At
R ESNEN N R
(=)~ %pd B(freezing the degrees of freedom) : A8 ¥ R & iTH i e » B Y
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LEE SRS SRS MU N EEE S EA S L L RN EE LRS- SR ]
it o
(=)~ f%pd B (release of degrees of freedom) : B4 A GERY foi5sken R #1s -
AL IE T 8 - SRR e T I« AR BIEE . BB AR A
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AR TR 0 BRAEBLIRLE IR TP M R o A @SB AR AR
feihs Reie A 4 FAeZX F i) - BreE a0 i Aﬂfﬂﬁthm_@{f\‘?j}ﬁ’r PR R
Rpende (TR T2 RS PR B E o ( H E B gl gl p
do b AR TRenTR B~ R * oh1 B BaFfeangic(M A & > 2005) - Bernstein(1967) 1 12 # iF
B R PBRBEIR G A M RS el S e R SRR NS i R e R
b (0 R B RARRA AL L TR b 0 d RS A g
Fapdlan ks Bl il Yt B b (g d R W e ge s EFIRG -

R R R R e I

Ik

- B EE KA

o Biad FYALAIT N F A sFE - FRROEREFF T & T ot L

SRS sf A ZBY R 5 1AL B agied T Newel 1(1985)3 3
ST 0 R gy R e A BB B WA S A i g
KA AR A A ek £ B B BIARRS BEHS Sl AR E ST

MRz BRI - I BlA S BaE F R SR A4 e
2 ~ 3 = >4 7 (principal component analysis, PCA)

TETRPABEP AT B L RN AR AR ITRA G N 0 8- e
BN R AR IR R A R TR B2 2P ehd =2 A2 472 (principal
component analysis, PCA) » i 53 M 3R ARRE e 38 > A PFRF B 7| T ARRM (LR eren b A
B T AT B0 SR SR R o S AU 2 B TR e S, i&‘.%’.j“réﬁ Ao T
FF RsFAL R B L A v ehped F R 15 46(2010)45 SIPCA fhp eh

(= D R ST SAP ML DR BGF A W SR BB B I A e ¢
FH(2) PR E(AIP) D ERR RTINS RE % & (2005) 45 HPCA
" ENPEES R B TR L F B REF S BT s AR B ROR DR T BB E HeiE S

AR PSR O REFAITHI TG S o FIYt o A = A TR G AR
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TR R o KE AR 2 AT F e F TR
PCA$»0 8 (7 (5 S ehhdiiiy > £~ BARFF* en1 B> F B F U PCA (F51 B 247 H

B=cds (% o Sakata, Marumo and Hachimura(2008)41* PCA#% 3 p & &% o (7, $F3d4oim

ig’ii‘ ,ﬁ/@gfﬁf%%» '|m;}’3‘3iﬂ%ﬂ£ fragﬁiﬁi,xi - A’é”\éﬁ;g&ﬁ”%\m°é'}@&\’fﬁ'%—§%§_
SHPFUT 0 10 8RR ¢ e (T o

Hollands, Wing and Daffertshofer (2004):r2 PCA & i 3 it ?E»—*Ffﬁv ) iy ehds 4 > 1o
Vicon g4l A LIS fF ah- 55| RE T TR PCA e 247 s B R Y
£ 90 A Wi R R A 96 AT R H00% b chg R oHollands ¥ A 0% XA Y
AP RELE B T FAs kAR E AR g B AT T U 1 H A fech iF

F23 o 11 Bernstein end (TE Y @A L3 > Y F Aded ~ 2R N Fehp d B BRSPS

[

SR T AR P M h ) BAHA R R SNF AT B ERE i G i
SARAhp R G A B ehfif hfs (Tx £ 4o ? Bernstein s 0 BF VA A H T
iiﬁéﬁ&ﬁu&%w@u%AAﬁﬁ@p?ﬁ@ﬁ{@#guﬁﬁ&%ﬁ?%ﬁ&ﬁﬁ
FARE20I3 AL FRIRG S LB TN G H S PR AR F K

B B8 > BELE S PR F R AT A BB R BB D) -

I ~PCARCEHRHLNTY
HERFFFIERHELEYAL Y PCAFZAFERHL LTS a1 E -

Haken(1996) 4 PCA £ i g4 & e ¥ » A MR Y (8 1 & b enlg % 45 + - B & - Chen,
Liu, Mayer-Kress and Newell(2005)F 312 PCA # #7ikfp 2 B ¥ en> LB & (T B §
Ao LB REr G TR R o BRY A R ld Y B nT B s B0 2 EEES 4 93.5%
#4r 5 94.5% ° Ko, Challis and Newell(2003):2 % 588 & & Sdic2 PCA % d & T 74k e
EY REFRAFEAPEI LR aMaE i ToRrigs: SR BRI enide
hf by ~ AP EHAP 238G P REeh% - o Hong and Newell(2006)4 * PCA » {7k 2 BF ¥

gt o G RFRR A 18 MNTRF TG AT &2 B A PR EF 0 RV B AR
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http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=p_Authors:.QT.Sakata,%20M..QT.&searchWithin=p_Author_Ids:37680810500&newsearch=true

Bex G e A EEED 90, 2% 4 L 94.6% - RS 33—"fm1\§§f"9;1 d & (mechanical
degree of freedom)®|7 & ¥ % i* - Hong & Newell "L ad R ZF 2T 2 F
WoRT 2 e BEOgRE S HBR g R B R FIRG PR GEEN oA BLE 2 D frd HE D

SO T RERT L RE g R 2 R B EL FEFORL B 85 46(2007) 2 PCA

A A R R e T R R Y R D HRANE R LA N R T
FORHREF R SERY SRS DR R0 LR 3BT LT 90%fRE R

PR P ABEESTHEF A 2RV A R T ERES AT AR A G
RYCRIAFTHEFLE -MA A FF5 Q0D PCALtTA 2T =B EFY 2t g
WEY LA PHEcd JBPHADNL4LTHB

" Berstein(196T)# M efnmgh Kot > £V Ba ¥ E 20 p d & > @t i PCA » pt
PERAROERHELLT R G AR ORANER X - LG S P R @

B R R TR S PR o
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- ~Breaking® g 5 S L e G ) U 2 4F fe e i o T0E {5 2P B-boy
Spy#-= # #5237 L Footworkeh ## ¥ » 3 4 » = - E 44385 HFootwork iz

HoBERFEF o B FEURRARR £ B M 4 0T 2 (sweep) (s (T o

GBI AST IR I UL At TERE ) S AR+ X LD R (F A R R
AR AR E ALY Sl FEl > A A BRI BT ST g irigp
f2§8 - BernsteinR| 88 4r4lp d RERATFHTRILEP ELEY > TH N Z KR

SR o 1T E KR A 2R 4 K SR A g R (T S A R

g,m

SRRk LA R S e A T -

S BREMRERA ) e - RREOLEE R TR T TR L $ 5
PR AT AR AT LA PR AR PP (T o TR R G X
FIFPCARE B FY iz SERFR RAFCEVE S RN > 5 b2
FREFARAHR > e VR ENREE R AT RERY A HPEWE
BYHi b mrA i aPCAE: ¢ A4 PAKRORIIR2{3 £ H @ E T

LT 4R BB Y ok ?
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- & ‘?5@2‘»41:—%]"

REG LA ETHLAKE R ERA2228 &

A
GO RRERT LG AL L G RRAE TR

BRI REWG T

AR LR TEL Z iR h R TR Y R R MU L B ERY

5 %% * Gangstarr - full clip (Instrumental edition)s #:# & % 5 95bpm -

T BB FAL T Lo Sony e BRI SR F D 5 2 R 2R Z2HEF
Flerk 2 o @ 2?1 1GS-190 & (458~ A 47 % 52(1GS-190™ Motion Capture System , Meta
Motion , California , USA) %R B 3-1 2= IGS-190 & % - & %+ Ab* 25 3p 12 4 ik 1 35 B~

ST s Ptz W R FAL S 5 ) 120 450 F MG

WET R PHEFH T TS F0F F o
IGS-190

B 3-1 IGS-190 & iefgB~» 47 & it

17



AnimaView # {74 %] $ic 48 ~ Microsoft Office Excel 2010 ~ SPSS 19. 0 & % %3t 4048 o
ER L Rl
LB D E SN S VE S SR LI S R S LS R

e F AT R 3-2

3 meters

3 meters

Bl 3-2 7 &I ek B
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RFRREEF PP RRLEN G AN A RRRERAT AR RR R
P EER -
S E - S e (PRUY B AT 2 1GS-190 # (PHEB A Tk g2 B R KRR A o
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CEFRAEERE SV HEERTIE S it B oo
~?%$ﬁﬁ¥%’véﬁ%$ﬁi°

CiRRRAp T B ARE T PR o
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g 10 SR RTS8 3w
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T E AR IRY - EATRERIFES X o -

112 20 MY 3EiFs 2 $ 7 wendts 10 Y 20
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18 TRALEA

R H ALY TR AT A 341

031 A7 TR A

BBMER CIE2 SIRRE

1 1 1—-10
2 3 11—20
3 5 21—30

FREEA ST

e FA L Bxcel 2011 B3L » i 3 v 2 5 A (240 (24D 5(E4)
H(2E) (23 BR(21)F BMEB AT REFEFRT o« #0 Sff 1 f (v
R GRS SRR (€ R 2R EL RS SR A IECES Sk SRS S

ST B E N 1S SRS i d SR LIEICEE T S 3 RS R Y €
B EFA .
T

SRR S BLRY REEHL O SN TR - WM &8 6 EE S TN A A )
RiF oo B x i BJI* wf LT E R DR FE % v & by enpE R (1/120s) 8 peprid & > 745
M- SfFwd b AR e BRI REEFE g & Sn i RiFE
B og B (1/1208) £47 -

= ~a =& (Principal Component Analysis, PCA)

B - BREEDI0T TR S - R 10 K TR 2 % = pEEC 10 =t ends (EF R SPSS
190 2 £ HMEFL A4 EF X RceL 5 A TR o d 38 [GS-190 #
ERP AR RS TR SAEF S e - R B RFE KGRI T RFHLF
X phed T o 24807 Yo s (s »Zghs t T H 0T
=~ FERrE(Ak
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A=At e Bl RAFHT L NGEROER I E AR
Jackson(1993)# o ch broken-stick test » 175 A% & (> Blcehizyy » 2T 2R B2 2
;v; b= X = 0
BY nidrhdrendiicBicoo k2 2 0BE 1858 feaVadednE o Y LA
Bl §FAE AR E( L) IR RIE(bOFF > 2 FHER] T R > 336 B = > hIgiR
BArk 32 AFHRGELF AT & FHE TR L DIPRIFR M A = 7 (principal
component)# 7= o *F % # * Richman(1988)#rz & Fixw £ f F 2B HE X 0.0 5 &:E
hiedy o Frie 2§ € 4SS N A R4S EEFIE D 2 & R ART AR T -

%\ 3 2 7? /?ijé‘_\:‘l—v—r

DAk RAlE

0.1091
0.0834
0.0706
0.0621
0.0556
0.0505

ot h WN B

T~ 2 A AT
(= )it & = 3

CA AN GAATEZ L X G B E S LA A fke s R L B (T
aL%ﬁ@ﬁﬁkgﬁﬁ@ﬁﬁ&i?ﬁ%ﬁi&&ﬁﬁﬁﬁ%%kﬁﬁﬁﬁﬁﬁ$ﬁF
F 4 o 4% Mathmatica 7. 0 %< #E Ht » -2 Aok FRR &> FEk > ki i
B E o (F5 SRR L A #H o
(= )= i3 A Beijp B 4 47

Bed BAF S APR 2o =2 (> A fico 12 Pearson ff £ AP A 4718 3 >R 2 Ap B Tl Gide A
ERALTHERIFHPELAR B FEBEY - SRTHEEFL 1/43P 5 Nk

AR E A H A B ApR Rk o
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19955 £ 5 4p 00bpm 8 4 dp e TR AE K E 5 0.7910Hz 0 2 F - 2 2 i

B 5 d - WAL F o R 0. TII5HZ 3 B ARG - BE R IE- L DU R
PE R EREL > e B AR o B BHEL B 2SR 2> 0255

T X

3

n .
j=1 |XI=T|
—_— (2)
n
nsiFd o xis®FFE TR PIRE-

I~ B A 4

SF B AR BRI AR B R AR E S 2 AR

G GHFL NE RS L R R B AT HRARTT BV 2 BRY P RNLE - b
AL 6 o TRV F 2 p AR 2 BV BT R

# it e NEFFEHE
PR FTHE - 2FY 4D

= %‘3:3)‘ RAa o™ > lﬁﬁﬁ:m% 1E‘.rr ,J%; = > '@‘ﬁiﬁi‘;"‘l}

BREAR L0 BH e o m o ek s oL
oinkE) AT AR o R RE R ORI FRE TS

AR B R s
troBEFRkETLa =.050
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1. = &3

Bt A PR R TR E TS EA R R R BT R SR 41 BR S  R
RYBEFFIHFLRE F(2,100=7.901, p<. 05> SF BV RERBE 1 ERE2-3ER
FELE o M E 2(39.253 £ 17.003 cm) ~ 3(40.554 £ 20. 165cm) 4 " e &g F + *0F £~

1(28.347+18. 68 cm) °

70
5 60
?)j 50
FE 40
B 30

N
o

(1>)

o

P %1 (1522 FesEs3
HEIER

B 4-1 = BRY FFEchw e T 3opedn
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2. BB EER
WY P S AR LR BB A2 REMT A RRYIFERTS FHEFAL

25F(2,10)=10.336, p<. 05> F R G S FMIFE 1 ERF R 233 F L R 2(4.179
+ 1.274m/s) ~ Fe < 3(4. 007 £ 1.830m/s) B~ papeig & 4 ¥ ~ *THF £ 1(2. 6912

1.638m/s) °

7
=6
5
4,
2 3
gz
g
0

P ER1 P %2 P& E%3

SREMGER

B 4-2 = B U 3B 4 b S R 4 R
3. Bx ik B
R Y R R A B R R R oA R A FRY PEE G HFLE

F(2,10)=8.527, p<. 05> F S v g PP EL 1 BRFE 2 3 R F L 8 o Y FF £ 2(494. 884
+ 227.645 m/s”) ~ 3(466.521 + 215.099 m/s*) B+ 4cik A& B ¥ < »Pr# £ 1(322. 955 +

193. 904 m/s”) »

FEBEz1 FEEz2 FBEX3
SR

Bl 4-3 = BRY PPEAOTDHFEEABRF R
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(Z) fsFr

1. =&z g

MHFF AR B R B T R B D R 0 & TR R T I R e B 44 o
SEMHTIARPRYIFERFHEF LR > F(2,10)=5.030, p. 05> FR v EEFRIFE]
BB 3T BEFALL o PFE3(34.TT9 £ 13.592cm) eifs #F W pEd dg ¥ ~ >P P £ 1(17. 396 +
10. 269 cm) -

70
% 60
& 50
BB 40
B 30
A\ 20

4 10

PRz {53522 P E%3
ol 12

Bl 4-4 = B35 FgBenis 37 e T IopEaE

2. BamE LR
Wi BRI R A RFLER AR TEE A ERICR 4D BEET I FR

YIER 3 HFLRE F(2,100=7.346, p<. 05> F i B RIFR 1 BRI HEFLE >
FE B 3(4.835 £ 2.446 m/s)enis s~ papF £ 3 RE ¥ ~ 018 B 1(1.954 £ 2,022

m/s) °

(AR/®)
S o N

«
M?’
2

i3z P %2 P B3
HEPEEL

Bl 4-5 = BRYPBPEDUEFEER A @RmPFLER
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3. Bt AriE B
W BIFERDSFREER S B R PR LB S e B2 TO8GcR 46 B R AT A

PRYFEFFRFLAE FQ2,10)0=6.728, p. 05> FRVRFRIFE I BRI FTHTF
Z 3 o PE1(579.298 + 285,486 m/s”) il #F et & 4vid B AT F £ 2N £ 3(277.578 +

240.508 m/s”) -

P PeE2 3
R

Bl4-6 = BRY PR DS ed A g &
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HAFPANETRR A 39 RORESFR L 35 B0 I PEBE AR AT b R

FiAR  #REgNoH-Z YV B KERY A PRE - 2 AHEER EFRIT 2

4-1 #7757 :
* 4-1 ‘&i’—*ﬁ PRFEIRFFTITEIAPRERE AAFEREE
ARRYMBETIOAPHKZ LT HAHEEE
RY & | %8 % |PCHP /SD AHRREAEN
N 4/0.447 95.789
H 4.4/0.49 95.484
1 Z 4.1/0.3 95.882
Y 4/0 95.657
B 3.6/0.49 95.220
K 3.3/0.46 94.889
N 3/0 94.438
H 3.6/0.49 95.125
2 Z 4.4/0.49 95.698
Y 3.9/0.3 95.159
B 3/0 94.533
K 4/0 95.619
N 3/0 94.916
H 3.2/0.4 94.148
3 Z 4.7/0.46 96.353
Y 3.8/0.4 94.684
B 3.2/0.4 94.596
K 4/0 95.817
FUERG 3 ESEF (N V) RKES X 150 Y A S el gt o H 3
FEENBRLE T =B IF/T} R (7 95% 11 F eng B oo
2. % > B #c
Bt FEFZBRYBENS P REIEF I EFEER I ITER TR L FE T
PRHEARA-T 2 427 FRFES5 5T RBHEFRY DS 0HE L F 742 N

H~B gy fé‘%klr\ﬁ”{”ﬁ ”Lrﬂﬁ/)é\‘ @ 7% KRl# erj\aéc o
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2042 & FEE S P aP A
Rl
$8r% F(2,18) »p TR
N 45 .000 1>2&3
H 21 .000 1>2>3
Z 5.651 .012 1<3
Y .387 . 387 AERY
B 7.875 .003 1>2&3
K 21 .000 1< 2&3
& &N r - B
0.14 - 0.14 -
* 0.12 - * 0.12 -
B 0.1 - B 0.1 -
13 0.08 - 7 0.08 -
& 0.06 - {& 0.06 -
# 0.04 - 2 0.04 -
& 0.02 - 15 0.02 -
I=] 0 0
zg PEERL  FEER  PRE fé MEERL FEER  PRES3
SREPHEL GRESER
e/ o EY
0.14 - 0.14
F 0.12 - gz 0.12
B 0.1 - 0.1
3 0.08 - g 0.08
& 0.06 - 0.06
0.04 - 0.04
H
15 0.02 - % 0.02
E 0 T T ﬁ 0
i FEER1 FEE%2 PR ER3 EE Bk E% 1 M EL2
SREFEEL SREFEER
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PN~ H~B s (AR R R ;w“v A ¢

524 B s K
0.14 0.14 -
; 0.12 % 012 -
0.1 0.1 -
g 0.08 008
g 0-06 g 0-06 -
[ 0.04 (5 0.04 -
& 0.02 & 0.02 -
50 4 o
tk P EZL FE:EF2 P Et3 e REEL o —
SREEE P
W4T & F8 A& st
3.t pr kA e
%%w$jﬁi%ﬁ?wgﬁ2$@%ﬁﬂﬁiuﬁﬂiiﬁi%%ﬂ&&ﬁ@ﬁuﬁ,
SR EID L A3 A0 RRMORY B BB R A BWTL § A ki) B 48
EREFEEDAXGAFREL
A 2’ g
F

A3 L pe g 2 R ERE A4
LppERA S RAMARE NG
$8% | F(2,18) p TR
N 5909 .011 1&2<3
H 5.838 .011 1<2&3
Z 10.569 . 001 1>3>2
Y 1.492 .251 AEEF
B 2631  .099 2<3
K 106.947 . 000 1>2&3

29



S8k - |
90 90 -
é 85 é 85
g 80 g 80
& 75 £ 75
& 70 & 70
% %
65 65
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SREFEER SREEE
35k kY
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65 65 . .
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SREPEES HEFEEL
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SREMEER HEFEEE
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FE=rin

FRE 3

X axis Y axis Z axis

MA-9 5B FNibdplb S P i o R AR L F- L3P 2B LE -3 2 FY

AEZ Ao
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FRE 3
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feE 1

Z axis

X axis Y axis
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X axis Z axis
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X axis Y axis Z axis

F—rifn

E_mifn

F=pifn

FRE 3

X axis Y axis Z axis

BLREFE A Ry Az MR ZFRAANER N (DEF - R T A S %

el % - PP e ihe & ivd % - 2 R (PCHE > % - 2 2 »(PC2) 5 2 > K& Y#hwPClir
PC2Z+ 34 » Z4-Ba® - I E R 48 M 5 s o (DRY % Z1F 4 A4 %1 4ol

B = f B Xphe cnde (Td PCLR T UPC25 4 » (MERIIEILG + ~ h# i > ot Yo
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2. = > WA A AT

PLPeig 2 F g T A A s e BRAEF WRETSFEE - 2 * G 4k g
FE>RARAPHRFFEI O = e TN RA SO LR FHELER
VIS MR F MM 24233 VIEE T F Edod 4-4 -

F4-4 LPrEa B T
LA E/EEL
wvre|32x| PCl /SD PC2  /SD PC3  /SD PC4 /SD PC5  /SD

N 0.578 /0.07 0.578 /0.07 0.868 /0.105 0889 0.136  0.847 0
H 0.724 /0.075 0.726 /0.075 1.054 /0.226 1226 0197 1267 0.284
z 0.633 /0.07 0.633 /0.07 0.949 /0.104 0949 0104 0945 0
Y 0.779 /0.05 0.779 /0.05 1.168 /0.077 1475  0.149
B 0.678 /0.042 0.678 /0.042 1.017 /0.06 1146 0.194
K 0.771 /0.08 0.771 /0.08 1.156 /0.125 1266 0233
N 0.696 /0.037 0.696 /0.037 1.044 /0.055
H 0.792 /0.044 0.792 /0.044 1.189 /0.066 1201 0.059
z 0.672 /0.025 0.672 /0.025 1.008 /0.038 1008 0038 1358 0.042
Y 0.782 /0.044 0.782 /0.044 1.173 /0.066 1181 0.258
B 0.800 /0.057 0.800 /0.057 1.199 /0.085
K 0.785 /0.023 0.785 /0.023 1.178 /0.035 1349 0.177
N 0.680 /0.031 0.680 /0.031 1.020 /0.047
H 0.827 /0.019 0.827 /0.019 1.240 /0.028 1266  0.020
z 0.823 /0.037 0.823 /0.037 1.235 /0.056 1483 0346 1.288  0.104
Y 0.814 /0.018 0.814 /0.018 1.221 /0.027 1320 0177
B 0.757 /0.037 0.757 /0.037 1.136 /0.055 1.099 0.062
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0.962 (10/ 0.025)

0.793 (9/ 0.066)
0.492 (3/0.182)
0.769 9/ 0.125)
0.462 (2/ 0.007)
0.584 (5/0.131)
0.799 (1/ 0)

0.616 (2/0.199) 0.299 (1/0)

0.810 (1/0)
0.492 (1/0)

0.944 (10/ 0.013)
0.956 (10/ 0.18)
0.963 (10/ 0.02)

0.960 (10/ 0.029)
0.979 (10/ 0.005)
0.953 (10/ 0.005)

0.856 (6/ 0.024)
0.703 (10/ 0.104)
0.805 (8/0.117)

0.860 (5/0.047)

AR NEOZIRFENIODZ|RAE < NDOZ

0.967 (10/ 0.016)
0.971 (10/ 0.024)
0.968 (10/ 0.014)
0.972 (10/ 0.007)
0.983 (10/ 0.007)
0.980 (10/ 0.011)
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