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ABSTRACT

The objective of this study was to develop a scientific approach for investigating Korean dance in detail, and to examine the
intense expressions and various movements, which are based on Danjeon breathing. For the purpose, we analyzed the movement
changes and distribution of forces resulting from the switch in movement between exhalation and inhalation while bending, which is
the most basic movement in Korean dance. The following conclusions were drawn from this study. In Korean dance, bending with
breathing involves less back-and-forth-movement and more up-and-down movement, as compared to bending without breathing; this
indicates greater body stability and a wider range of movements while bending with breathing. In addition, less time is required for
bending with breathing at the point of switching from exhalation to inhalation, and it involves less movement of the supporting leg;
thus, vending with breathing involves faster switching from bending movements to extending movements. While bending, the raised
leg goes through a less smooth curve while breathing, which indicates stronger movement of the toes. Bending with breathing requires
a greater braking force than bending without breathing, and the vertical force, generated by switching from exhalation to inhalation, is
transferred to extending movements using the ground load. The results of this study can be potentially employed to investigate the
expressions used in Korean dance on th basis of its principle of forces. Korean dance has evolved into various creative forms, and
basic analytical studies of these diverse forms and related breathing methods re required in the future.
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Table 1. Measurement equipment for research

Instruments Model EA Company
MX13 1.3

Camera Motion Capture Camera 7EA  VICON(UK)

Forec plate form BP400600 1IEA  AMTI(USA)

Analysis instrument ~ MX Control MX Net IEA  VICON(UK)

Software Nexus Polygon 1IEA  VICON(UK)

Control Object L-Frame Wand T-bar IEA  VICON(UK)
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Figure 1. Setting of experimental situation
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Table 2. Time to event

Table 4. Left knee angle

(umit: sec) (unit: deg)
Event motion breath motion t Event motion breath motion t
El 12.5142.87 12.08+351 0266 El 68.51+1.16 70.33+2.90 1.787
Anterior
B 13.0243.00 12.29+3.42 0450 -Posterio  E2 65.72+1.71 69.0343.13 4.547*
T
Pl 0.50£025 0210.10 3900* Pl 2.79+1.65 -1.29+0.33 3.550%
Note. *significant at <05 El 9.66+6.14 7.60+6.03 1451
Medial-
Laeml B2 9.19+6.05 7.06+6.26 1181
2. AA|ZA o] EH9 Pl 047+129 055+0.32 0.160
El 0.87£14.61 074+1495 0.500
=22 B2 Al AAFA ol s Ay <Table 3>3 0]
o Vertical ~ E2 -149+13.17 LI2+15.44 0507
Uehgt) Z3weko 2 E13 B2o|A 23k Ao)(p<.05)71 L
- - + - +
ERka, ASAE FAE f9@ Holrk vkt st Pl 00mle 0W0e 0
- Note. *signi t at p<.05
o, FAEko 2 g9} ProlA BAA Fodk Abo)(p<.05)7F ote. *significant at p<
LFER _
Table 5. Right knee angle (unit: deg)
Table 3. COM (unit: cm) Event motion breath motion t
Event motion breath motion t . El 25.59421.19 26.40423.04 0.677
Anterior
El  25630+30.56  247.69+25.93 3.752% 'Poosr"e“ B 253242170 26402306 0822
Anterior Pl -0.07+0.56 0.00+0.08 0439
Posteri  E2 2568243337  247.88+25.80 2.877*
or El 4.14+6.93 5.44+7.74 2.780%
Pl 0.53+4.13 0.19+027 0224 Nedidl.
Loeml | B2 3.99+6.66 5.29+7.67 2.421*
El  35242+1748  35503+25.72 0.500
. Pl 0.15+036 0.15+0.18 0002
Medial- by 351 1641575 3550142706 0576
Lateral El -18.51£25.38 -16.54:21.83 1.680
PL 0902606 1.0423.37 0762 Vertical E2  -1831:2470  -1647:2180 1914
El 807.10+32.15 801.37£23.66 134 Pl 021+0.82 0.07+0.55 0417
Vertical E2  817.74%28.13  806.61+24.52 3.504% Note. *significant at p<.05
Pl 10.63+4.35 523132 2.962*
Table 6. Right pelvis angle o
Note. *significant at p<.05 (mit: deg)
Event motion breath motion t
El 61.09+17.61 53784923 1.565
3. 55 33 ZW9) Anterior
Posteri  E2 60.59+17.94 52.98+8.80 1.629
or
ZA 2 A 9% 220 B 719 A= <Table 4>9} Pl 0.50+1.07 -0.80+097 2.083
Zo] Yt 75 459 Hos ATE 7|FoE ;PE_ﬂOI El 6231251 7.232.01 1561
AdeFE 752 0 Bl w3tk 2e vt & A7 I\L’[:t‘i‘jall' B2 6414249 740£2.22 1.683
I AFZo| thete] E2¢) PlollA BAIA frold * ]'O](p<.05)7]' Pl 0.18+0.16 017031 0.155
UFERSTE El 0.66+15.36 043+14.87 0.345
EZ F2o] 3™ 7S] AIR= <Table 5> 20] YRt Vertical 2 0.82+15.28 0.11+14.98 L112
o} A3} FAZA = Fg Zol7t YEhA] ok, 25 Pl 0161031 0.33£0.57 3.375%

7} El, B2ol ATk 28k 2bo](p<.05)7F UERStTE

Note. *significant at p<.05



Effect of Breathing on Ground Reaction Force and Kinematic Variables during Bending in Korean Dance 331

4. 194 799

24 T4 A RB8FE 189 Zhie] AIR= <Table 6>}
o] et A7 A3, AF, 25 HelAs ol ol
7F L, 2 A PrellA el Zpol(p<.05)7F UERTE.

5. &E #A W9

W9 A= <Table 7>3%

o) 2 RS e <Figure
Ao RE Bl RAA f

ok Aol(pe05)7F HERRaL, o2 S Zfol7t
Ueh ] gggkom, sapgio e SAIA fofg Zfol7t vt
|2 e

=
gy
s
ot
mﬂ:
s

(e}
=y
rT
o
[
R
(&l
i

Table 7. Displacement of right toe

(unit: cm)
Event motion breath motion t
El 810.75+39.17 790.62+43.29 2.372*%
Anterior
-Posteri E2 806.20+38.51 786.13+41.45 2.656*
or
P1 -4.56+2.75 -4.48+737 0.042
El 332.90+17.05 343.53+5.37 1.869
Medial-
Lateral E2 332.00422.07 344.57+2.95 1.795
P1 -0.9046.06 1.0443.37 0.821
El 215.69+45.13 212.26+46.37 0.246
Vertical E2 211.43+44.79 201.73+40.00 0952
P1 4264642 -10.53+9.97 1522

Note. *significant at p<.05

cm i
~ motion

=== breath motion
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Frame

Figure 5. Pattern of right toe - x axis

Table 8. GRF (mit: N)
Event motion breath motion t

El -0.0610.14 0.00+0.20 2.627*

Anterior

-Posteri B2 001023 0.1110.18 2.963*

or

P1 0.05+0.10 -0.11£0.50 3.468*
El 0.50+0.63 0.57+0.78 1334

Medial-

Lateral E2 0.49+0.66 0.58+0.82 1.619
P1 -0.00+0.06 0.01+0.05 0.620
El 10.02+1.35 9.97+1.66 0438

Vertical B2 10.31+1.30 11.44+1.54 6.467*
P1 0.29+0.14 1.46+0.29 9.841*

Note. *significant at p<.05
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Figure 6. Ground reaction force - x axis
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Figure 7. Ground reaction force-y axis
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