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webd, BE3 ulo] 25187 S2olop & Satow EARHEYE, 2008). £ Alole] WAL S
| 3898 QNP 4B REE 310 R o1 SQOINE TAA SR Slon FIA T
o 5754 o5 1WA b5 WS A ks AL Hol Feoth Tu 2AYo] AX B
S0 2= e YA 2T, JARS 24AQ010, 201DS EH ! 5349 249 9 Sacd
W2 K] ESE BA EolUat Slgual WPl A A noitt Sl Fao] molshs WS AR

7t EHA] BolY IAE A-sHA7E SHA R 3t BH, HlsHRE J&?—ia«] A7t A of A
SHAI7F M2 5 AEolA Sathe B Bof =t £%9(1997)2 A 49 |82 7859
7€ ol wE of9A Wok=A A 2 An, 7l& $Fo] Eorlel "t @8+E(coordinative
structure)= A7)Z219] Y& (self-organization)d]] FF=E= 2072 FAHS HoFct ES 51K 23
A FEFZXE AF fﬂ‘ ]ﬁi HF21(1999)2 I "-ok =AYl Lokt ZR|of|A] 5HA] A Ato]
of 25| SAHCE Mol AL HAFAH. ol A¥ F34EE adeiA Aot o= BE =
2919l PR E iAottt 18y o3t dAFE2 T8 WALE §F ZAijojojA dAAR= RS
dos £4 7 |AU9 d3FEE AHE die —:—é@ Aol

72T 2 Yof| Holok= ofd] EFE0] ol FRHE o|F 1 o] RTHAY A&4H S3Ydes
P=5l= AL oulsitKugler, Kelso, & Turvey, 1980, 1982; Newell, 1985). &, ojz] EdE0] 27 &9

Aog ZAo|= Zo] o, AIFH Ao wEt A2 AYstHA ASH 4= “{}501 W= Aolth d3+%
7F EARITHs A2 ol%oke A7 T WEZ Alolof] £ 22 BAPE Qi Aol o]E4E = ol
A Ale]9] d37E T dIEAR] Aol 9 in-phase) F83 J¢1(anti-phase) HECItt. &/ Hin-phase)
A F M EE(Ee= TE)Zo] 2ol F7IstAY Zo] Aasts dAolth B J91Hanti-phase) H-8-2
Wl Z75hd tE AL Hi2 7748 dAto|tiKelso, Scholz, & Schoner, 1986). Z& IHTE B3] &
AZHIAZHY] TAZ HARH o2 Tolst 2= 9lou} ZhrEo| EAlo] W wje JAZol wtio] FlSo] B ®
= F4d 719 g8 HAE FHsle @ aA4o] It Chang, Van Fmmerik, & Hamill, 2008).

2 dTE E§8 BAE Asls WY 5 #HEZ YW (vector coding method)S WstHChange et al.,
2008; Needham, Gosling, Naemi, & Chockalingam, 2017: Reeve, Hopper, Elliott, & Ackland, 2013).
HE I g2 ZHe-Zt% thooj 15 (Sparrow et al., 1987)0l4 &= o] Edolu 4 7+ 32 Hgefelal
11 HsE AA AR = RS A&5AQ BigE AASk= Wlolth Chang et al.9] A7H2008)= E39
AA7100M - A9 danti-phase) B2+ ol9jel= & din-phase), FZF ¢AHl(forefoot phase), FZ55 A
(rearfoot phase) 5 E5%t -5 Wdlo] 3E¢S HHTG R 7Hs] HolFqlrh Reeve et al.(2013) A&
o7 I F-& 2] 52| 2-gslo] HiEte] E4do] W o ohx] TES9 7S AWEQITh 2H] Z]
T FE U T 255H ZRAo] WA et 2K $RkRO= Sk A HE FY WHoE
B2}k Needham et al.(2017)S = QAH] 7] S2loA] E=3} 2ulo] 22918 WE TP o 7 sjaslo]
&4 SOl ol 58 T B, 2 T F8 HdS Zopflo] I o] BRI XA AFSIH: o]
2et i 7IHE BE IRk d8o] AREHe WAAR= FAL {85 E8E -’F AU

WAaAm= B2 Aot EE(@E) 82 Zotle WS d80d 7€ 2
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1. G CHa

AT A T 2EA JAT2 dasxzx g 19 ojgke] Jeby 5 ofghy 5%(Hol: 16.0£0.0A4,
A7 1.6840.09m, =741 60.3£10.2kgH) =2 SIAth A+ didAtet M Hoxte] Fofstof] A5 A
ottt seixt Aohe HAAT = A (A A 59 oAt Uab 19a} oz} 2w(Uko]: 22.3+2.94], Al
A 1.64£0.10m, =571 57.047.06kgZ)0IAt. AV Aol A & A7 2243 Y g2 I+
IR oAl 5&38] 2oL, AL olsfstal ol A Bl A=W A9 o5t st EE
A S A eaY Sle EATHSA™E: 1040198-180511-HR-045-01).

O

32 A7 Helectromagnetic device) 52 &7 A|AHE|(Polhemus Liberty 2.0, Colchester, VA,
USA)3} o]& I535= AT E oJ(AMM3D, Advanced Motion Measurement 3D, Pheonix, AZ, USA)Z
AT B4 ARE HAslH AR AA= 25 FEGAE AlA fxe 3] AA Z4x)E 29
240HzE AFHol| A5ttt 5 AZEoj= AA7E F2E E4s Atolo] FAEs WaZ-E AL
oh 6719 &4 AdA= DAY He, 49, 58, TRA, &5, 575 offo] R&elilen o2 &3l of

A, TEA, &5, UL, 75, 909 339 2A4Y 42 44 dAH3HE D).
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3 ARl A RS2 53] W AAISIRIAL, 53] S IMER Sto] 3MES A & 1538 &
ARE AU

4. MEF2|QH £

245 S 48 ARE Yy e & AR £=32] 4 =2 I(Matlab® ver. 2009, MathWorks
Co., USA)A AFd=ata=(cutoff frequency) 8HzY AF5IZE (Butterworth low-pass filter)2 A5
(smoothing)sttt. s gt A|F & =¥ Ho= o3 ZHId 2).
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a3 2. (A) 7 S Fo A & S 12 Yo (B) F2 AIEHM ME S S 0I5 HIA

- Bl A Al & < 8% ol AAAI.

- B2 A Al 28 tEld fAR A 95 &Rk 8% F= oA

- B3 A AlSe 9 gEd AL, #S SR 95 ool fRAIRIH.

- B4 AR ASE 9 Elo] fA A #HS IE 9F = oA

Z} =i o[lE Ato]9] 7|Zto® E19|A E27HAl= P1, E291A E37MAl&= P2, B304 E471A] P3= A4

w5 I8t £49] 329U WdH(frontal plane)t FHH(transverse plane)ollA 22 AwESIT =
B3 ZHe 55 £49] 7|Ro] HE AdHEAS} HE EAT Zut BEo XS Z2ke] A g9E
of o]f= Ztog HoFIAtH 1Y 3). TAHA 5 7|74 X4°Urit7%l(z X%t 78 st
BA(Zr-Xr%)9] B 37402 Footdy, Zx/t 71871722 AAFRA(Z-XF)2t 29 A W 31A| (Ze-Xp
)9 Y FHZ4oR sitt. FAHANAE B Az Iut FJANE 247 FYstglon, oA 7k &
o] X4"Urﬂi7ilH %(—rﬂé)% FAHOE AT &S VeIt 24w Bk BHAA B 3HE (1)

»
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HAALX bR SHOIM HETZF0| oI5t ZEARt <A FSu S ©3 IE XI0| 2M 77
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22 3. (A) AVIMED ZRI0M 7 2xo] 22 HE| 2T UiRi0] A SRl XIS
A 25, B) 382 St 239 X|AXMBA(SHIE2 A} P, 3852 AH
HMAZEA(X, Y, Z5)2 Fo|, (C) 25 712714 38t 718712 Mol ¢ 2
£ sEZI B9 s Bol(YDD)

2) Wg F(vector codingd} AZH Z%(y)

T 249 Ao w=HIY 4(4) B8== HEIFS FYotEy 7 wARe] Bt ZH=g(153] vHe
S49] g A ALK 4(B). o] & B4 719 Z4=-Z4% tholo| IS ThEo] 8 #dS YE
e A=Y Z2(r)E 49Ha¥ 4(C))(Hamill, Haddad, & McDermott, 2000; Heiderscheit, Hamill,
& Van Emmerik, 2002; Sparrow, Donovan, Van Emmerik, & Barry, 1987). #1238 ZE+= Z4L-ZI%
troloj 1 giofl A ALl T ARE AHG AT i+1 AR AEg AAME)0] o3 FAHE= Aido=
APt 4% 72 QEZ FEHOoZRE WA W R FAEE ZH0FH 360°)22 FTHI™ 4(0).
qE =9 F5 71&712-E8t 71=717 tololligllol A AETF ZA=7F 0°2 180° ZAolA FAEHH =4t 7]
2717 (Y2 A9 ¥t gle dHolA 56 712714XEH)RE A AXAHRO" 24) IA HoR = A
(180" ZAoltt. o|AL 582 FE JF4ole e Tk d8'ol Ett 2 AEY Zho] 90°¢F 270° +A
oM FEEH =& 7I&714(XS) HIlEtk= E8 712712 YS)0] B @ol vHHA Eo] &8t £k F3 0]
o} 45° 2A(E8 Zhto] A BIAARFC R Z2 Q)9 225° dA(wE Shto] A AANECE &
AA)oA AEHAErt FEH S5 Shto] T2 HFos FFol= “F/Hin-phase) F-&' 0], 135°
o} 315° FAANE F8 S5 A2 dit) B et ‘g9 Hanti-phase) B8 oItHIH 4(D). A
E29 Z=(y) AR olget ZthHamill et al., 2000; Heiderscheit et al., 2002 Sparrow et al., 1987).
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T2 4. (A) BATOIN 251 Zoio| 7|27|2t0] AlTf £ OIA], (B) 100%2 SIS S5 ARZI0f T2
at %F'JQI 712712 Hat oA, (C) Z=-Z= TOjo 1Mo S8 718712 S8t 71871249 "*%‘"—1
2 & HEO o FgE HEY A(r)2 e, D) HEY 2 E°| &0 M2 S IHEQ 0|
7189 4% SR (& DI A9Ee v 7 ¥€8 HEHoz 7% 4 St
1. 7S Z2=ge 280 OE #8 IiHo 2R
#s me e 2
EH*&(]H phase) 1:1% 22.5° < Y < 67.5° ,2025 < Yy < 247.5°
‘ﬂ-rVJ(antl phase) 8 112.5° <~ < 157.5°,292.5° <~ < 337.5°
6 Fk ¥ 0° <vy<2257,157.5° <v<2025°,337.5<~v<360"°
i 2e Yg 67.5° <~ < 112.5°,247.5° <y < 292.5°
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712e] 0°old At 4891 Y AAoltk. 0°Brh AW EAS0] WAANGOR A% Aolx 0°Hek
Hom AAYFOR AT Aolch. RS FA A 1~59% T} 95~100% FEHAE FAHoIA
549 85 7127128 4uAe] gtk §95b] Htkpd.05). 2849 BF 71271212 10° ole] B
ghe Hojxo] BEO| 2w Sx0lo] HA| Ba Fo| AA WML}, WH SANE HSHE 60% AR
()9 712712 Uehfel 9% o7k 225 ojuct HA AL L & AU 2BAY B 7HEE
(0.748.6")= iAol 7FEH9I(17.444.0)9F BAZOR Ffo]7t YUTHp.05).

U 717128 15~37% T2} 66~86% FEHAA 2D 218 Hol7k UUTHpK.05). 15~37% T4l
A 28A0] B} 71871700] SeRpETE R8P AL, 66~86% FAIOIAE SuAtRTt S5 Ak 3,
B2] 2WK15~37% TAONS WA 712717 AL, FH66~86% FADolE AANF 712717k Ak
ZHAY B 712717 FREEA(21.9+4.0°)% 43R FFEHSI33.545.8) KTk FI5HA HSke(p(.05)

Hom B 280 BEEA ge AT70] A U] ghuch 37 Yepieh
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o] SAGT, B2 FFU60% oIl SAAIRHE I WP WA S0l AL et
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ar
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O 82 e B4 Fol WS B 2977 29 4240 W Ukl Rolth. FL AL 3
BEGlT G Ae 9ol EE WA 4oS BAF Zolch. BF sz 2k 5d7jo] 90%old

ol A vk & S AAlelt. 90° ofdold FHAAONA RIAARF =] 31, 90° ofsteld Al
ez e ettt &5 e E B B4 AR 27~64% FHAE FRholARE =
@zl frolRt o]zt 019&4(p< 05). 2EAL F& 70| SUAEY {5 At &, 2EAE= &
AAE AALZ] &5 AL sHA 3T BE 7Rl oI e 2EAY THEHA(11.2+4.67)=
AA] 3H(47.0£5.0°) 2t F-25HA ZATH(p<.05).

4 )72 28~62% AR 2} 74~96% Azt FRHAE F7helA = A 2 FoRt Zpel7h AT
28~62% AZOIA 2EAR= AAREY FE IS F I, 74~96% Aol s TAANFLE HET
A 2 ok ZPrh B 7R ol loiAE 2EALY] 7FeH91(33.545.8°) = A gH(92.3£5.10) K

o S2lalA AATH(.05).

gu}n rﬁ
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S

A rSBLm

2) A%-2% golol1@oz FS WY vw

a7 9oflM 2EAE e AFALA =5 140
Sz =9 S-S Hol 90k & 2 —Z2X o
WH1~219%)3H FFRH40~70%)14 EIAIsH o T
EE3) Tl 3)&zto] A= Hh wgkow o 3
ol wE(AA; TS Holgrt T ﬁ%ﬁ?mo A|7£{O
(83 100%)014E BE3} 4t 3]47}0] o] ol

RS @0 uldek] 819 A
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ol

3) ASY AE9 24 REZ £ §S B9 vw

7 = ,—‘—\
o LES! —
R EL i
& 50 |
ﬁ 40 * |
-
.| N -
o L | ||
=5 =4t =S¢l A&
* p<.05

ag 10. EHHA HE 29 73 4= 24 HiE HY

a9 102 19 99 Zte-Zte tholojdsgliofA] dojd AZY 2= H19| +7] F2ol whet wiEet d
£ Ho & Fojtf. Ao 7+ {Ogt Aol ‘HE FE B (Z=-2.37, p.05), “EHHin-phase) &
$(7=-2.20, p{.05), ‘Y4 (anti-phase) B8 (Z=-2.20, p<.05)°14 Yepgtth FHEe sh= 5k 2 EA}
(17.47%)%E SAA2.34%ET FootA B2 58 F= F5S Bt 594 (in-phase) &2 2EA
(34.61%)7F &HAH62.39%)ETt FolotA AA yepd BHH H9) 4 (anti-phase) B8 ZHAK14.27%)7}
SATH2.75%E FooHA T2 Ag Hof Frh FXt F= FLollAe F I Afol7t Foju|gct. 1
g 93 19 102 Zo| 1ot BY JHoA 2EAE 58 T 53 94 (anti-phase) §8S W
o] HY1, &A= FYAHin-phase) -9 Wo| Rt

.

V. = 9

2 A WaAx=o] Fkel 5% o R WE IS AREole] 55 29 24 |23 8 WE
= Tofsiginh. 18, 2HARR} &AL A H]J_ﬂj}oq ZHANA 8% 594 9% efetal F
AEoA BEE —,—_1_1} skl WEIAYHE Z4=-Zte toloj oA Uehd HA4AR1 §4L FRslel=
Wioloh, AgATolAd=s 271, A, EF A9 & 5ol 85 0] sfa=of £31a(Chan al.,
Needham et al., 2017; Reeve et al., 2014), & 7= o] 7]‘@—‘1 HAAT = Eﬂoﬂ Aoz Agsit.

Fute 5242 S dHA F&o] 72308 2
stHo 2 x|l BES ofAs =L HHo ]q S8

ito]

i

)¢}
[}
—

TmHo=2 &

o, 299a0) 280s AzHy Yo 2 2
el A Nzon BE BEA T 48 AR o 45 ohEhd SE tel e v
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HAAZE [t SHOIN HETYN st ZEXIQL 42KIS| BT Bt BS HE X0 24 83
ek WAL BB Buo] A2 U2 S WS UeriHek shel(d9l §9), Fuwel: e
0 BT LERIICE TEHERE BE), ol AT dolol1gel MRS 712719 ABY A 2
W 84 AReiE @ Ueht tkad 6, 7, 9, 10)
Fulet BAS 848 18%0] A9E0% AFS o5t of 1 WE B AWS LeEFE £ Ao
B4 P WAAEZOIAL o}2 AEY(setling) ol EFFL), AFOE WL L2 FHL
oA BALE 4550 BE B 25 2o] AR A7HgA0k BTk Bl B
8F $80] AR SRR 29 /12712 B8)0] WAlsok Bk B Aol 2HE %
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ABSTRACT

Analysis of Coordination Patterns of Trunk and Pelvic Motions between
Novices and Experts in Terms of Vector Coding Method in
Cuban Rock Motion of Dance Sports

Lee, Woojin - Kim, Young—Kwan Chonnam National Univ.

This study was purposed to investigate coordination patterns of trunk and pelvic motions between
novices and experts in performing Cuban lock motion of dance sports in terms of vector coding method.
Ten novices and three experts participated in the study and performed Cuban rock movements
repeatedly. Three—dimensional motion measurements were made by electromagnetic field sensors and
segment angles were calculated. The coordination pattern was shown on angle—angle plots of the frontal
and transverse planes, respectively, and the coupling angle was defined by the vector coding method to
quantify the coordination patterns of trunk and pelvic motions. The Mann-Whitney U test was used to
compare mean values between novices and experts. The novice did not perform anti-phase coordination
pattern of trunk and pelvis on frontal plane and did not do in-phase coordination pattern of them on
transverse plane, respectively, in comparison with those of the expert (¢X.05). In conclusion, Cuban rock
movement in dance sports showed different coordination pattern between frontal and transverse planes,
respectively. Since the novice lacks the ability of trunk and pelvic separation during movement, it is
recommended for beginners to keep in mind the principal coordination pattern on each motion planes
during their practices.

Key words : Cuban rock, kinematics, vector coding, coordination pattern
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