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ABSTRACT

A Study on the Correlation between Kinetic
Variables and Aesthetic Artistry in
Grand Pas De Chat of Ballet

Jung Jung-Eun
Advisor : Prof. Kyung-Il Lee Ph.D.
Department of Physical Education,

Graduate School of Chosun University

The purpose of this study is to examine Kkinetic variables and difference
in electromyography(EMG) between excellent and non-excellent
movements through subjective assessment in Grand pas de chart of ballet
and to suggest the need of strengthening exercise in dancers through the
correlation between lower extremity function and Kinetic variables.
Moreover, this study aims to suggest accurate standards for subjective
assessment through the correlation between Kkinetic variables and aesthetic
artistry in doing Grand pas de chart. For this, images and
electromyography(EMG) were analyzed. Using the SPSS/PC+ WIN 20.0
statistics program, validity, t-test, one-way ANOVA, correlation, and
regression analysis were conducted in measured data. Significant results
were derived through statistical procedures fit for the purpose of this

study. The results were as follows.



First, there was clear difference between excellent and non-excellent
movements according to experts’ subjective assessment.

Second, there was no great difference in Kinetic variables between
excellent and non-excellent movements by experts’ subjective assessment.

Third, there was great difference in EMG variables between excellent
and non-excellent movements according to experts’ subjective assessment.
The medial gastrocnemius for jump showed difference in mean EMG and
maximum EMG during the jump. The right rectus femoris muscle showed
difference in maximum and mean EMG in all phases. The erector spinae
showed difference in mean EMG in Phase 1.

Fourth, kinetic and EMG variables showed high correlation with
subjective assessment. Duration time, order, and assistance had correlation
and movement and artistry showed high correlation.

Fifth, kinetic and EMG variables which influenced subjective assessment
were duration time, the right rectus femoris muscle, left gastrocnemius,

and anterior—-posterior displacement.
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ok A (A) 7](m) =5 A(kg) 7 H(year)

A3

62
50
46
47
45

1.74
1.70
1.62
1.67
1.61
1.81
1.64
1.73
1.79
1.77
1.60
1.60
1.74
1.68
1.69£0.07
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LMH
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37
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3l
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19
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KJH
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T £ =494 Az 3 A
T4 Multi capture Controller LG(Korea)
FEED AH EX-F1 Casiol(Japan)
Control object Control Point Box(1mx2mx2m) Visol(korea)

EMG &4 % H| Noraxon Myoresearch Noraxon(USA)
FEEIEH (B HXR-MC2000 Sony (Japan)
SAEN 2219 Kwon 3D XP Visol(Korea)
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2. AT A8

2= A5 FHES 8 dlEH AT (quadriceps) & E WOl 9 A
3 o) § 2 Z(rectus femoris)¥ H] & X (gastrocnemius), 2 F 7] HZ
(erector spinae)dll & 6719 HHAFS F et on, F2st7] A

9

9 FE Axstes] Astel e AR 2HHATHLY M-3). A&
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71%A HEo AP %X Cronbach’s a & A4 756, ¢ 718,
A 746, A 703011, d &S 818 A FHET7H o A
AFEE 89ME SAETY A= =4 R A
¥ M-3. 34 H7t Ao £ 4 2 JFg=
a9 el 23 =3 AF=
Sk 4 1,234 7%
A 4 56 7, 8 18
71E4
224 4 9, 10, 11 6
T3A 4 12, 13, 14, 15, 16 703
ol <A 4 1, 2 3 4 818
7 A 20 3A
D. £4 =W
B o= vy Grand pas de chat 5% A %5387 A=
S A8 A Aoz dx F2F Al Zo] XH A "Wojx]= Al A (Event

1: Toe off)3 HjA =o](Event 20 Maximum Hight), o] A wHo| o]
A= A& (Event 3: Toe contact)s 7o = 3o, E1¥ E2 =2 A
Zx9(Phase 1), E29F E3 =7Wl& #HA =Wl (Phase 2)2 AAstlon, <1

2 M-4>¢ 2t}

~Event 1 : A 3XZ3sl= ol

-Event 2 : A3 A] AlAFA 9



Event 1 Event 2 Event 3

Phase 1 Phase 2

a9 mM-4. =4 AA
~Event 3 : ®o] xHe] 2A|st= AlA

-Phase 1 : E1¥ E2 =1
-Phase 2 : E2¢9} E3 =4

E. A5 E4

Ak NEHEAE ADFFES yE, AW dal F4 P 25, A5 P

G xzog 747 AASYGL AN sEEE <a¥ M-5>9 2}
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Grand Pas de chat 53 29 € EMG &34
ARFELET AFE
FAE 2 AAFAHAAE Fu3)
Sl A 2 A A 42 (Body Segment Parameter)
3x-4d #Fx AL

21 A A& W 3EM (DLT: Direct Linear Transformation
method)
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>,
ox
_L
?_
r_>L
ot
toby
X
Mo
i

1. 344 2 AAEE TAAY H#R3

SAA HE3b= A AF A A& stdd = Ve o® AR EE
T BAHE 71EHd F 36709 TAHEE AR
< Al Al 2 e ek A v AR E o] &ste] ¥k (ankle joint),
£ # 4 (knee joint), 3134 (hip joint), 7 ¥4 (shoulder joint), 74 (elbow
joint)@ (foot), 3&}E (shank), ©E (thigh), Z%H(pelvis), & & (trunk), <

(upper arm)2] 107 B4 & AAz 2y Aolw, AAFEH A (Body

4

Segment Paramenters)i= Plagenhoef, Evans & Abdelnour(1983)2] A &=
AL EAT< 1Y M-6>.
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-1 (head)
-RF¥ XE(R elbow)

(Anterior Superior lliac Spine, RASIS)

L AgE=

(Anterior Superior lliac Spine, LASIS)
ZH4A(R. Knee)

(L. Knee)
(R. ankle)

H4ER. ankle)

w4 (R. Heel)

LA (L. Heel)

-R27FHR. Toe)

-L.27FHL. Toe)

=) r:ir

o ol

1z
RE
1%
R

>J

¥ mM-6. AA xS

2. 344 &% A

G BAdAE FAE F AAHAe FAAHe FHxstet sxE AA
Abdel-Aziz  Karara(1971)¢] A FHSH(DLT :  Direct Linear
Transformation method)& ©]-&3 32 #H3EE ZAMEAT. o] =(nosie)
= AAsH] st A9 T3 ZE(low pass filter) HoZ ~FdS 3}
Row zAgd FIs 6HzE AASY(Ford &5, 2003). Azl oigh
%} 3} (smoothing)= Kwon3D XP T 21398 AL&3}9] ).
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A7 FA& Noraxon Myoresearch(USA)ES AF&3Fth ¥ A5+ dlolH
o5 Ao EAsE o]z Al7EY] 918 bandsidth=10-250Hz =
JHE 283 F A9AF(full wave rectification)S A Adal RMS
window= 50 ms &3} sttt ¢ v wE 2P EE Fos)
7] S8 25 E 54 awd Hogd Wt gkS Phase 19 Phase 2
o2 ipo] AbEErh dubdor THE HolEE MVICEE %MVC

o2 Hul microvolt(uV)#ke ARSI THCl B Y, A, €71, 2015)
4. Z+x= A9
W) Grand pas de chats 3 Al Z+x Wele 9= A AAZS BAE9

A A7 2e FH9-SF(frontal axis)S 7|+ o =2 AW (sagital plan)ol
dojup= tiEHE e} FAME o] Adizto g Aot o, FAAQ 7 EA
ol <ad¥ mM-7>3% #rtt

oy

Lo
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selua
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1366+1.45 8.323

14.83+1.40

A

8.863

12.78+2.03
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0

A

B

@)

0

A

000

10572

9.09+1.67
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A
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A
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t= =710
p= 418

Phasel
0221006 0212004  0.29+0.02
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2
o

<E - IV-2>o A9k o] &g AZke] Aolel A phasel& -

s
o

0.22+0.05sec, B¢ E20] 0.21:00dsec® $5E2o] Aqdoz 71 A

HYouy, SAASR foJgk Apoli= HolA Ut phase2d A= -5
o] 0.29+0.02sec H] F2Fo] 0.29+0.03sec = FAFSIR oW, FAIHSZE
oJgh zol= HolA &skrh. A ALQAIZFAAM = FE Aol 0.518+0.07sec

-{o HU
oft
-

W45t 051140.07sec S5 E o] AUHom 71 Ahe mgou,
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2. BARDZZ4 Ao

e Grand pas de chat $7 A AE7L 3206l ola] WrbE 955 A

Al 9-¢ F2he] 2w Aol <FE V-3>¢F 2tk

E V-3 94 543 w95 53] 4A0747 2ol (9] deg)
Eventl Event2 Event3
%
MU\ 445 HN94ER $5ER H9SER $4ER vessd

11405+14.05 1168141653 109.23t1494  110.82+17.19  169.59+11.87  169.84+11.16

A

A7z
t= 477 t= 262 t= 056
p= 637 p= 796 p= 9%

A

<E NV-3>olAMer ol Al A e AFelelA  Eventl  $-5Zo]

114.05+£14.05deg, ¥]-¢-F%#o] 116.81+1653deg = 55 2bo] At o

L

2 22 Z4RE Boy, SAACR Folg Aol HolA %Skth Event2

o M §-F 2ol 109.23+14.94deg, HIF-Fs2to] 110.82+17.19deg= %

o m 22 A=s BWoy, SAACE Fo% Afol= Holx| %Skt
Event3ol A% % #o]  16959+11.87deg, H]-$-F%2to]  169.84+11.16deg

2 5540 Ao 71 A%e neen), EAHeR foldt golt wol
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4. AAZFTA o] FHH Aol

e Grand pas de chat $7 A AE7L 3206l ola] WrbE 955 A

H$4 FAe] AAFA ol WS Aok <¥ N-5>9 2

E N-5 94 523 w95 54l AA54 o509 2ol (&) : m)
phasel phase2
=k

il 5% HeRER 4587 W45

e A5(Y) 382+.09 341+.10 D22+ 07 521,07
AAFA
o1 59)

#F5X) -.004+.03 -.010+.016 022+.05 003+.03

A}

TAolEMeel A (Y) Aelol A Phasel<>
Aol 341+10m 2 5ol iAo
wA9E Bolo, FAACR fog Aol ®olA ehkth Phase2el

[e]
4912

-

NE 55 ato] 522+.07m, U] $F B2e] 521+07Tmz frAHE

o
™
B, BAHOE Fo@ Aot molx @krh AAFUIFNNY #5

(X) #Folell A= PhaselolA $F&2o] -.004+.03m, H$F F2ol
-.010+.016m= $-F52to] JHoz 2 BAoY, FAHSZ Fo3t
o] Holx &okt}. Phase2ld $FE#o] 022+.05m, H|$-F B 2ZFo]

003£03m= $5Eate] AHo e $49e nyo FA4on §

o3k Apol= HolA okt



C. +%

2

2}

I

TFEF Y 2HE Ao

ri

1. W

m

H &

o]

Mg B U3 MBE AR Aol <E V6> gtk

E V-6 94 523 w95 5o 43 w22 2% Fo) (9] V)
Phasel Phase?
%
Eal S5 HSSRER $4%R HesER
;1]\/% 384.38+150.0  527.60+257.78  T04.54+274.88  539.39+122.54°
3%
Bt
= EMG 367816245  161.90+32.14"  378.08+154.37  299.57+100.03
B8
;L?é 42524414856 44352420624  H07.312220.72  427.08+197.29
%
ug—&
EMG 2444089454 17650410504  378.08+154.37  299.57+100

#*p<.0B, **+p<01

<& N-6>3 #Zo] SuEe] #A5 Hd A== phaseldl M $-5&
Al 384.38+150.00uV, HI-F-E2F 527.60+£257.78uVE  ¢-E Ao
=7F AL Aer usskou, FAA fod Aol uEhubA etk
phase2ll A= $FE2 Al 704.54+274.88uV, B2 539.39+122.54p
VE S 27t 22 ez yesten, SA4 Fo3 Aols B

& TH(p<.05).



W 8o 5 Hir A EE phaselolld 55F
346.78+162.451V, BI$-FE2 161.90£32.14pVE S5zl AT}
< Aoz yuwoen, A4 #o3 AolE HATHP<05). phase2el A=
TrEA Al 378.08+154.37uV, H]§-F5 2 299.57+100.03uVE T E 2
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