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MBHE(O] LI YWY, S57187] 22 P30l

HEIOI El S%OI O|FOIM &X| Al M0 QHHHE F= A= LEIRDL Z2AXO=Z
SIE9"HO Y|, SE2 A %’é.° T4 HYOZ 0SSN ZOf Al 20| XHS HEA F2H 3 JUo=
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1. 970 ey o =X

AR Hxo Q) FE LYHE FEEO YL AN T3 oz o] thek Aelat 71€o] Al
A Fdele] @A) B ol&EoR Yol Ytk 2017). olH% AEHESS F4T AAS AW olulA
of mgold 1 2jHel YAe 2Uste] AXHEY At AlAwo] wret Aol A Halo] thEA EAg
cHAge, A2, 2007). B 25 AL AR A QA4 Fom, 33t o] 11 okt HAE of
O 4oF 42 Bk Bl Y3t R S HYT PO LA, 200
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5, 183 19 %L%Ol ‘é‘_%qé?— %011711 #ﬂﬂ TEV} 1971L=1 1°J R ‘a‘é%ﬂ}ﬁ Al402 2 A=A o]
SSHAEA 19939 StASHAAEF = UG AYEHHEA dEAE W& skro gl WSS HIE-AHIE

of AR} E-FYs AR 2 F-8<roll s 1 g fAe 3 23l ATHE23], 2017).

AZ7HA] 98] AAF £0] 27191 SR shEo] T A FF shEel HESEO] HlwdT(o]Hu], 1989;

:1011 r_>|~1_‘4

Sk, 1998 923, 2002; A%, 2007; 19H],2009), TH3E &Y 7 AHolEd, 2014, A1
S S0 AP ATHPIH, 1990; 9,

2018; ¥, 2018; 7424, 2020 =3, 2022), 3% 3H-9}
2014; B9, 2018), %}"é—c o= 89.“5_:%(0 €, 2021) T AESHAR] AF7E FE oIFUAH. ol A=
= 5= 71wdEe A AFer FE 7HAE AL WICI(H PGV, 2009), = Sl dled
A4S 348 B, G0 oSk U Sl o Tk oA o Aol Ml o o
& ”401_% U SE0RA ] FYE S T TEL Boto] HHPL H1, SHEH o Tt Rofet g
A B Q77 Qo] olFol Aok gk

2141719] 3= o= d&d AZRE AATIE SAEY FER H5)so] Eagh Aot tharst
Fopo] A4S gRota] ohte] AR AZ AR W 5ol FR(Y4A, 2004)== dAH sHE *4
A7t Sl Sl F2 MEL A Hdohks A= BEEAl asiH(g71%, 2021).
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A9l g Awsigt
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[¢]

[WIAE HolF7] Slete] T840 RE B W5l
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0. d749

To) TRt 5874 134 o)y, B B5 108] ool S Ml PATeS 38 ARt
428 Qmel S 302 ol TET S ARl T Al o ol Baw Folw, 2ol =
U] ool 58450 ofa] muEsl} Hojalx Gith(Ld, 2017). olo] A o] 23 B AT A YEL
3 a%0) Qo AREeleh I i) Quk ERL G D Lok

B 1 97 R ety 54

T Ljo| Al HE 29
M£SD 2842 1834436 69334115 13334153
2. HEEH|

£ 479 SE oI B Ba] 9% AL th (& 9 2,

=200
[tem oo HE
o3zl ] Motion Master 10009 ea)
Control Object(2mX2mx 1m)
el Trigger Master A/Dsync box Visol(KOR)
] Kwon3d XP

Sk THolE7 a2l A8t 3
AR & Ao ot 3R SRS s Al SAIH S0l 2F
Zhlet 94 tell 2AE =S 1% vt 5HiE - 5-2- 950l WHARRE oF 3 m He 720 EAFHA
o, FYEEs 100 frame/s, leE2 1/500 s2 AT (O™ 12 8|9 v o). tdA=2] 4=
S A FEH AEeEY AAEE Y sk HBHS EASE] Hste] 7 &l 197]9] R mHAE
d 2% go] FAsI o, doe B, stele AA 2 Al ARE A8l WEE SEE ’\0”0}01
o TR 7,532 AR R weT] G0 HEol 531 fsiglen 5 7MY AEsH 3%t
Aoz wHd 13 FA9] Y2 B4 ARSI
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1) =¥ (Event) 2%

@ 159(ED) : gEo] Aol HojA= &7t

@ 2=H(E2) ¢+ Y] e HA7E AWl g 1k
® 35H(E3) © gEo] AN HojA= &7t

@ 4=(E4) + LB e AA7E AH| g &1t
® 5FR(ES) - gEo] g AA7E Ao g w1t

2) F7HPhase) 4%

D 172P1) : Pio] Ao WolAje S7ke] Qo] Wkt WA AHo] B <A

@ 277KP2) : ko] vkt AA7E Ao B £7HE Yito] AHoA HolX|= £717A].
e 02wl ke AL Aol B 07

® 372KP3) : idto] AWl HojA 7b
@ 477HP4) : 92o) W AAV} Ao B e Quo) Wi WAV} ] B £

5. ZIE9| HI|

2 7ol 8% THojdy] 5o £5aHy
24g 9fat Awo] Aol (AY 4o 2k

O BE/1e7 &
Z-axis? #59 i
@ Jgud 7+
Eo qEEEY Add=
® F=H4 &
EEET} stEEE ] At

@ 9rETE )
steRst W) gz

2% 4. 2zo| B

6. A=z X SAXE

534 8l tigh B4 v2at & HF3E] AAE 9 A &Y #H#ESR= =0 2m, 4o] 2m,
E 1m9] BAIE E°l BAIHS= Exﬂﬁ‘—j ozl Aol ofsf #s} oF & wdE A4S, o] Hol &
o7k WEFE Y5, AHol tiote] 2] WUk 75, YSI 7259 WY 9AZ X50= Aotk A &
A9l Hxrsh= AAE 19719 W] ol AZH FA= Aoystltt. ol A +4 A= (body segment
parameters)2} SAF £9] F;sh AA WA FAH FHH3L 5=, DLTHH(Abdel-Aziz & Karara, 1971)
of ozt 3+ HI;E AL AR AFRGE 95 Kwon3D XP ZEIHS ARSIt A 3}t o)A
9] Lo|2E FAsol] Yote] AIETEEH(butterworth low-pass digital filter)E ARESIFIL, Aok
= 6.0 Hz2 AAsIct 2 AFoA 2&H A= FAAE+= SPSS Window Version 26.0& °©]-&s3. 0.1,
71&EAE Aol BAHM) 9 #EHAKSD)E ARSI
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0

ES
oo

. A+ 23

. T AQAIZE

& 32 FEHAL7L,T& A #E 284

w493 Aolct,

(unit :

s)

P1

P2

P3 P4

M+SD 0.52+0.25

0.43+0.05

0.41+0.02 0.53+ 0.44

"ol ] A A 7

QAR P1 0.52+0.25 s, P2 0.43£0.05 s, P3 0.41+0.02 s °& P4, P1, P2,

P3 £o0& Hr}
2. AMA| B4 HRF &
D AA 34 $£9-52 W9
3% THoYYIEA A AR B9 - 41 WeE BT Ak (E 99 Pk
H 4 MH B 254X #HY| (unit : m)
E1 E2 E3 E4 E5
SHHY M#SD 0.514£0.13 0.78+0.03 1.3240.04 1.85+0.06 2.1240.03
AW M+SD 0.75+0.03 0.75+0.04 1.2140.05 1.07+0.09 0.83+0.03

reojd7] 52 A] $=3of tigt AlA] $4] M= E1 0.51+0.13 m. E2 0.78+0.03 m, F3 1.32+0.04 m,
E41.85+£0.06 m, E5 2.12+0.03 m & YERFOH, P2ojlA %
20 digt A $4 M= E1 0.75+0.03 m, E2 0.75+0.04 m, E3 1.21+0.05 m, E4 1.07+0.09 m,
E5 0.83+0.03 m & YEOm, E30)4 $24 ko g olo| 7H =A YeEkith

2) Y-Z plane A9 A4 SAHAA

Agger =24

ols® Aoz tepith

5 THoE7],84 Al Y-Z plane A9 A4 S4HAES 243 dil= (3 5 )< (" 59 Zrh

B 5. Y-Z plane &2l AN SAHX (unit : m)
E1 E2 E3 E4 Eb

Y(=4) 0.51 0.78 1.32 1.85 2.12

Z(53) 0.75 0.75 1.21 1.07 0.83

Y-Z 73] AA FSAAAL P3L} P4l AA| FAlo] =1 AYRFORE ofso] A UErEoH, E300A AlA|
F4lo] 42 APge] ool A Rolar). ol=idt ATl 54 A, AA F4 kol F7|mrks A)
5 ARk 4A sto] Hol He| dophe 42 Fet A= wekEh
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s= FOE7| SH0| g 2S5 24 63
3 1.40
E 1.20
E 1.00
0.60
0.20
N uu: o0 0.50 1.0 1.50 200 2.50
Y-axis[unit: m)
J% 5. Y-Z plane &2 LA SAHH
3) AA B4 4 &5
Sk THolE7] 838 Al AA $A9 #1843 &5 B4 Aaks (E 6)3 2Tt
E 6. A 3o 2825 & (unit © m/s)
E1 E2 E3 E4 E5
<3 WY M*SD 0.24+0.15 0.98+0.24 1.36£0.06 1.26+0.05 0.82+0.14
<3 |9y MzSD 0.03+0.07 0.16£0.13 1.52+0.15 -1.57+0.37 -0.55+0.31

"HoldY 54 Al 4ol Thet AR B4 &

1.36£0.06 m/s, E4°l4 1.26+0.05 m/s,

B 2o gigt AA $4 %

L E1914 0.24+0.15 m/s, E2°1A4 0.98+0.24 m/s, E3°]A4]
E591A 0.82+0.14 m/s & YEltor E3oA 714 w2 &5
= E1904 0.03£0.07 m/s, E2°914 0.16+0.13 m/s, E3°lA 1.5240.15

m/s, F4914 -1.57£0.37 m/s, E5914 -0.55+0.31 m/s & YERT} olget Axg & u AlH| 4 £33 &
= 27] 93 FH)3g9] ElolA e 9] BsF YEfUA] koLt B304 ZoFotHA 7Y wWE £ 8 B

9l Ao Lpetrt

3. LAl SIXEHES A

SIETHoldY] 5 A, AIA] SHAIRAe]

=5 A AYke v (R 7)), (O™ o Zoh

B 7. SK|gd Z: (unit : deg.)
E1 E2 E3 E4 E5

g 2E%  M#SD  8015%1827  10406%612 10801%1958  14350#819  117.41+10.04
gz M+SD  6532+13.61 72034571  157.66+19.68 117.27+867  107.80+9.77
L. °E®  M+SD  11635+881 1128641226 70.05+500 143.74+1736  96.44+937
T = M+SD  110.89+14.95 141.48+8.06 166.03+11.06 109.71+33.16  143.41+4.95
o 9E®  MESD  63.68+483  5826%251  12866+11.13  9536%1957  65.06+10.02
T 9= M+SD  87.92+11.93  89.81+1042 128444273 122.74+2277  104.17+1.82
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reoldr] 54 Al Q2% Jgahdo] zke = 304 108.01419.58°, E4olA] 143. SO+8 19° 2 Yepgo
9z og@Ho] Ar E3°1W 157.66+19.68° & t2 = vl A eyt 2E2% FEH49] ﬂEL
B4olA 143.74+17.36°, 9% FET/E0] = F30)A 166.03+11.06° 2 LErS: U% Q2% WEFHO] 7t
T E300A] 128.66+11.13°, 9% BHEybE o] Zin = F30]A] 128.4442.73° & TR o] v|g] A Uerygt
c}. SFAINE P4o A= oF A] & O_E HE7 GAA olsEHA T Zto] ZA Uepitt. ol o] X|Hoj|A
gojx|= £71Q1 B304 SHAIEA Zto] A Uehd A2 AAQ $41& 583 7 2] AJFoR Fol &
WA &olA QY H37t £7EosE 24 wR Adteta ek

18000
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unitdeg

180 00
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140 00
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&0 00
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120000

unitdeg,

10wy Oy
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&0 O
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O D0y

3
g e el
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4. 5871271 4k

SFEMHIE71E2 A, BE7e7] ARE BAR dife v (# 8) (I¥ DI g

H 8. 571871 4k (unit : deg.)

E1 E2 E3 E4 E5

M=SD 71.34+13.19 66.44+1.10 29.31£1.10 14.13+5.23 30.25+9.42

BO.OD

70.00

60.00

unit:deg,

50.00
40.00

30.00

20000
0.00
El E2 E3 E4 ES

187 . 871871 4k

FHold7], 52 Al 587187 %= El1oA 71.34+13.19°, E200A 66.44+1.10°, E3914 29.31+1.10°,
E4OTA 14.13£5.23°, E5O1A 30.25£9.42° & Ubebteh. 30141 At} o] WolAlt #:19] Hhei 553
W SPAVE BEOR Tol YAA MHofR] Bl 4uH gt ol ko] Zopst] 91d AR 3TN &
o 13 el oFHert. Telx ol A A, BEY zto] 7b 2 Uehd 1L 2] 259 glo] 9y

72 3] Sigeletn weEd,

AT SETHOIY] 57 Al o] dhet 25l el BAsuA 339 % :
F2PE 2QAZ S A B4 olF WSl 4=, A XA A, 19T 857187 Awo)
o ARl BA% A3E Bz thedl Zo] =ofsiuA dth

SETHold7] = BHeg 9] AT BA9IE PBE T Sof MeuA ko] ol Yol ol &
o 2A18] 5 7 AEH SAoln FelE %of olRolx FAOR Be HFH oJuAs washt

"Hold] B3 A 2847 PO 052 s 2 E3e] 4 A7b0] 714 A7 ekt 22t gl
A w97 A Ee w7k 1 FRslthE@Tere, 20149, E91349] £49E ANTTHI RS, 2020)
PLE. Welet A} Aol o} EORe. izt T2 AR Dol e WES Tol Aio] 2 Uikt A
on Wt RES Az $x90] ot ophm 29elo] Halt = &Yoo) Wasto] 24lo] A

T
;

[¢]
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e
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711 2419 AEo] uet fhiide] AAE GRE0 AW Fo WAEE 247t HrhAsY, 2019). B
20485 %0 YrPe Aue rad go| 7|8e LEoR Vol foleeior Sky SAriELs,
2017). ol & A70] 52 Ao] Welg Akle] A7 et ATE X5k 5] ST W €ol £
£ Ho] g4e Aelm gk

TRoldY] 5 Al A B419) S WSl 2K F 4 Ao A4 $49) ool 2 Zlo: Uehgeh
"Holdy] EAL AL Q0 ol AR EoH} AAS She BAOR A A4 FHE A WoR
ol5H0m A A A4S S| Hastslo] Lekitth, 12 ol Ho] Wl ke oy FAL HHs]
& e} Aol ufe chg e olobol fARUG ol 24 A A B4l VTR olFohs e
=210] T2 71551 sl £Q3F Qolog E A 9t}

N3] 240 1 AR 3NN ) O ofo] A Liehith, 5] W AL e FEL A2
Zol 2o 553} W obiwd 51 ol8ste] Welk o|uix9] o] o]olA i), olo] ok B
A% B39} Ak Bolgels edel S5t WA e B gek oA, T BEOs S Fol
7 R0l olgk A1 F4ol5e Walely BeEch WHoE HI B4 ARt AL thele] Zaun
RS, 0] FhIgTt 5, Weidke] 28 5 ee as: b 2RA QA50] TSR, 201400
St Elojof gtk Bste), ojefst R450) AAH Falo] olold Bto] Lat gl FAS Aol 47
912 A o] Ui o] @heigle] Edelok & ol

AR FA9 SE B34 0 A %o Apgepo o] S5t T Fwo] M8 w2 Bt of

il

—

BE, 242H1995)°] Sfstd AlA| z”«] SLTtHESE 2 BoORE T 5 QAL B2Y] Al T S
4 SER NEE Y w2 NS T 5 Aok Bk ol B Aol Zok Al AA e
Zyor w27 o]zl A AHIgko 7 Hﬂ]— Al olsd ATE A A5}
reojdy] 52 A] ax 849 Zxs Jugabd 7ho] F3oA] Q8% oJygud 7} = oé%m&g 7+o] o]
Al

7t A st ol E3e) 91 AR SOl 2, 50l S SHted 4oid
o] 8 Zsielo, BOEc), SRV A5 12914 AU 20| AEo) A elileh, 992 o] $ELE
o 742 A sto] olake AL PlolA AA F4 QSIS 2] Sigtolekn Berech WEW 2L B3]
A E9F A S8R 85 4 o] A Jebith AE QUS r2gH SO S0 3 3 A3 3
Zog HgtEle] 5 Wl B S2elw kol Ho] el obb B4 AT Areltt WEWIL A
A58 AR 7S ol B 71l 150 3 olghe FAHGHIE 2 AN) o A A
2n] wshe weg o8] £54S 2 © Zolk

"Hold7] 52 Al BE7187] 74 TEACR AAE 0 404 5AS Suse Aow, BE el

HeI0I B0o] ololaith, £39] EokHL 4 el 55 B SIS BEeE Hol SATos
A-3A19] 20| YAEIT Bho] rlslo] Exoli Fuloltt. EAOIAE QHIEl HS $ste] o] A|wle] e
$7b Qo] Ho T AAY F4E WUEOR ofFsY 23 A7 Ao A,

A%, SETHoE7] BAL FE0] 2 BAY vshe FxsHe SAGIEA, 198408 9% £k HA)
Amurks A1) F4lo] SO Sold SaEl Fajoly] uhEo] TH0] ZEAS o]Fn ol SAoltt. A4
B S Wt BHI AN 242 Wt ofdYlo] RS £7H 22 sk A% ASVIRY UEAS
J018)% el BA H o] & 4 9k, olelt She] £E WS Hel 23} P EG S, el 4ol
A% B8 AU AL 4B 945 40 So0s @0l Hel BeEch el stol dig 9

3 457158 ol §3kRol, T84 A4 S Yok oIS Zo} BRI WA Holdo] £59] 457]

o)
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22 Lyje} o] sojAof ek,

o1ge] o2 FS HH, FEFoD] B VRAOE YRS SolH S SR, AA FHE
5 AN, $3 PPFOE ofFo] Arkt RS & 4 YUtk EOF A ATL o] (S at 8L
"Hold] SR MYES YA st BAR 8o, BEF71S7] Zo] 424F ko] Jelx Fe| Yoprt

A
QPgHoR o] WA A7 He A0 ehgrk

42 URe o A S48 %ﬁoﬂ o] gaslete] o] 2EAQl ANE Bt o9
e ‘

2 AA S HY
ATt

1. SETHOIE7] 54 Al & A8AKRE 1.9£0.56 s & P4, P1, P2, P3 &£0=% YERTH

2. A SH9 9 e BAIE S04 SE0l SYHLE BE M 8 AYFLR ofFo| LE
wow, B4ox 71 2 AA S49 ool Hth AA 4] 4] ®MoE E30lA #4 AR ool
A verge AA S 8 e 301]*1 T A 4 PYFeR olsSrt M= Yt

3. JPTE A3 FEHE 42 Eotle B30lM RERL =5, 952 AA &80 Aol olFefd Ao
Uehgon, SEEd 72 AA SHoledt A Ade “EE“;H HiS Z30] A5 FFo= ALEo] Yyt
o

4. 5&71%7] 42 P3°IA PAR o|FHe 5%, w5 HES] 25 250°] olFolA kA Al AlAof gzt
2 Tt A0= YET.

FHolgd7] 52ke 24 23E S8 2, AAl S42 8 PPz oot Zof A, o] A
< g5 FaE B2 2 PR olEsto] 9] ol ot " gopke ke R AR Al
SRR e AAC] FE7F 7] QR 252 ofFo] e wAt 2= Pdte F= AR et of
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ABSTRACT

A Kinematic Analysis of the {Jumping and flying) Motion
in Crane Dance

Kumyong Lee Chungnam National University

The purpose of this study is to identify the kinematic variables of body segments during the <(Jumping
and flying) motion in the Crane Dance by conducting a 3D image analysis. To achieve that, it analyzed
three male dancers with over 13 years of dance experience. The analyzed variables included the time
required for each phase, displacement and velocity of the body's center of mass during each segment,
angles of the lower limb joints, and the torso tilt angle. These variables were analyzed with the Windows
version of SPSS 26, which calculated the mean and standard deviation. The analysis drew the following
conclusions. First, the total time required for the {(Jumping and flying) motion in the Crane Dance was
1.9+0.56 seconds, and the time required decreased in the order of P4, P1, P2, and P3. Second, the
horizontal displacement of the body's center showed forward movement in all segments as the motion
was performed with the upper body bent, with the greatest displacement observed in E4. The vertical
displacement of the body's center showed significant upward movement in E3. The horizontal velocity of
the body's center was observed to be rapid in both the forward horizontal and upward vertical directions
in P3. Third, regarding the hip and knee joint angles, during the leap in E3, the right side underwent
flexion, while the left side underwent extension. The ankle joint angle moved from dorsiflexion to
plantarflexion as the body’s center moved and pressed against the ground. Fourth, the torso tilt angle
provided stability to the body upon landing, as flexion of the torso and thigh occurred during the
movement from P3 to P4. As a result, the (Jumping and flying) motion in the Crane Dance allows for
the forward horizontal movement of the body's center, with the left foot quickly pressing against the
ground during the leap, propelling the body upward to its maximum height for a far-reaching flight. Upon
landing, the lower limb joint angles flexed to prevent strain on the body and offered stability through a
cross—foot landing.

Key words : crane dance, Jumping and flying(¥l0{271), kinematics
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