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ABSTRACT

The purpose of this study was to investigate the kinematic difference between skilled and less skilled group for the forward walk at
dance sports rumba. Six female players(skilled group: 3, less skilled group: 3) were participated as the subjects. To obtain the
three-dimensional location coordinates in the joints and segments, it shot with 100Hz/s using 8 video cameras. Step length, shoulder
rotation angle, orientation angle and angular velocity of pelvis were analyzed for each trail. The skilled group showed a bigger
movement than the less skilled group at the shoulder rotation angle and ROM. The skilled group showed a bigger movement than the
less skilled group at the up/down obliquity and internal/external rotation movement for pelvis. And the skilled group showed a bigger
movement than the less skilled group at Maximum angle (down obliquity) of P2 and Maximum angle (up obliquity) of P3 to pelvis
ROM. The skilled group showed a faster angular velocity than the less skilled group at P2 (+ direction, posterior) of anterior &
posterior tilt, P2 & P3 (- direction, up) of up & down obliquity, and P2 (+ direction, external) of internal & external rotation.
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Table 1. Experimental equipment

Equipment Product Manufacturer
MotionMaster 100 Sony Ins.
Photogranh Control Object(1*2%2) Visol Ins.
 notograp Reflexion maker Visol Tns.
mstrument AD sync box(1631'd) Visol Ins.
LED module Visol Ins.
Kwon3D XP program Visol Ins.
Analysis Monitor Dell Ins.
instrument Multi-capture system Visol Ins.
Matlab 6.5 Matworks Ins
3. 43 4%

E1} Forward Walk 52+& 413171 913}l MotionMaster 100 H]
te 7zt 8hE of8ate] 33kl s FFsIL, BN
of 423k 33 4 F7+ FEE 27 $9) Forward Walk 52}0]
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Figure 1. Marker attachment point of body joints and segments
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Table 2. step length(MSD)

(unit: m)
Group . _ : =
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Fo AAE 2 Zolo| QojA 12Ex} 248 Aol )

Z
Ak T 71 ol ugiAR, F
om|, 3259 Zolo] glolife %A

57012 Bt

WNE vlsAAnT 44
42l Aol2 Bol4) ggko
uo} wGRAAT} g 71 2

2. o731 AZ}
<Table 3, 4>—L— SZMNE Fo=2 HASME Sle HEHY}
XZo] o|FE A FHy #HY s range of

motion: ROM)«] a7E Yoy FFAE Ve 740]1:} bd
oM AZAZLE 0S 7|F0E +3He oy T A
= YERE AelH, A 3ds vl Aol

T18]31 <Fgure 3> HlG @A} s@z) okl digk of7)3]

_7Fo.
R

Table 3. Shoulder rotation angle(A8D) to each event
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Figure 3. Ensemble pattern of shoulder rotation angle

(unit: deg)

. Growp Event
actor El 27) B3 B4 E5 E6 E7 E8
less skilled 1.0 1.1 -1.1 29 05 14 22 -39
Shoulder (n=3) 29 32 24 09 39 24 41 04
line(+/-) skilled 19 14 -1.1 42 -14 44 24 -54
(n=3) 2.1 1.0 04 33 23 43 44 23

+ : posterior, - : anterior

Table 4. ROM of shoulder rotation angle(MESD) to each phase (wit: deg)

Gom Phase  p P ) P4
less  +max  20:36 08435 23433  -17437
skilled - max  -L0£25 -35:01 3812 -47:06
m=3) ROM 31323 4335 613290 3032
Gileg  t M 43832 06105 6143 0181
o3 Cmx 08:04 6220 4S9 53224
ROM  5.1#30 57426 107435 52458

3. Z4kzte]

12

o
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Table 5. Pelvis angle(M+SD) to each event

(unit: deg)
Factors Gro Event
P El ) E3 E4 E5 6 E7 E8
Jess skilled 42 79 54 74 47 45 50 60
anttl,/lrtmt (n=3) 79 58 44 8.9 638 6.9 46 5.1
) skilled 21 58 42 55 53 76 92 60
(n=3) 35 49 44 49 47 59 12 26
Jess skilled 103 73 36 54 41 92 40 125
upfdown (n=3) 16 16 29 04 29 12 78 47
obliquity skilled -11.5 28 55 8.8 22 -105 7.1 122
) 0=3) 65 23 15 48 37 29 41 19
. less skilled 217 188 18 146 31 235 131 124
rglé/% (n=3) 95 69 47 131 103 69 120 74
o skilled 293 196 57 266 35 204 84 180
(n=3) 93 67 59 74 6.4 50 99 9.1
ant: anterior, post: posterior, int: internal, ext: external
Table 6. ROM of pelvis angle(M+SD) to each phase (unit: deg)
Phase
Fact G
actors Toup PhaseP1 2 P3 P4
- + max 33169 34157 28463 32471
fess Shiled gy 85460 89475 76470 60451
antfpost tlt (0=3) ROM 5329 55:18 48:14 29422
&) killed + max 20436 30438 37429 60426
o - max 59449 62452 111434 96£10
®=3) ROM 39+138 32421 74427 3627
. + max 36£29 8.1£09 49463 13.04.1
. less S_kgued . max 12606 41429 -100+08 41478
gg{i own @=3) ROM 162427 122429 149457 89+11.4
(_ﬁl‘)“y illed + max 55415 13116 71441 122419
o - max 1394438 22437 12.6£1.0 264115
®=3) ROM 194442 154422 19.745.1 9.619.6
- + max 07465 17.8+134 1669 112475
) less S_k;"ed - max 2454110 27478 288476 125¢12.4
rﬂg’; 0=3) ROM 238+16.4 205+78 304+14.1 237195
o - max 310477 51462 335449 11554181
®=3) ROM 2534338 3694122 379439 335+10.0
ant: anterior, post: posterior, int: internal, ext: external
Less skilled group
FPosterior Dowwn External
30 . 30 . B0

40

20 f----

af----

Titjdeq )
Obliquity(deg.)
Fotation(deq )

=20

=40

-60

-30
o N
Anterior

o 20 40 [=1u] 80 100
Internal

Posteriar External
30 6O

40

20

a

Titts(den )

20

Obliquity(deg.)
Fotation(deq )

40 =

-30 i . . - . i . . -B0 . i . .
a 40 B0 80 100 a 20 40 B0 80 100 a 20 40 B0 80 100
Anterior Time(%) Up Tirme( %) Internal Time(%)

Figure 4 . Ensemble pattern of pelvis angle
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Table 7. Pelvis angular velocity(M+SD) to each phase (unit: degls)
Group Phase
Factors Pl P2 P3 P4
Jess skilled + max 155486 18415 12,0434 9.147.1
ant(11>ost (0=3) - max 82422 132445 82439 15341122
tlt
) skilled + max 99+2.7 95427 13.6+7.5 11.5+7.1
(n=3) - max -6.9+2.4 74+30 114427 38476
less skilled + max 32179 15.0£11.8 22.7£7.8 28.1£18.1
up/down (n=3) - max 8590 265438 163467 14117
obliquity
) skilled + max 39.9+72 24428 285497 21.6£153
(n=3) - max 212+146 402+4.6 31.6+4.7 34458
_ Jess skilled + max 5494256 439+147 4504337 5754272
intfext 0=3) - max 9395 5144282 52,5483 222+53
rotati
0(_/+()m skilled + max 70.3:26.8 80.9+17.5 78.3+19.3 85.2+78
(n=3) - max 92638 84.4+11.1 704+12.6 2864322

ant: anterior, post: posterir, int: internal, ext: external
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Figure 5. Ensemble pattern of pelvis angular velocity
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Kinematic Characteristics to Skill Degree during Dance Sports Rumba Forward Walk 301
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