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ABSTRACT

The purpose of this study was to investigate the trunk rotation type by wheel and axle. In order to analysis, 3D-motion analysis
and electromyography were conducted on kinematic variables, impulse, average-EMG and integrated-EMG. Twelve healthy (age:
21.842.2 yrs, height: 175.4%5.0 cm, weight: 66.7+6.4 kg) participated in the experiment. The results were as follows; in hand’s
velocity and acceleration, wheel and axial rotating movement using kinematic chain(type 3) were much faster. In impulse, type 3 was
much stronger. In average-EMG, right and left, latissimus dorsi muscles was much stronger. In integrated-EMG, left erector spinae,
right/left latissimus dorsi, and left external oblique muscles was much stronger. These results considered that, in the trunk rotation
utilizing the kinematic chains action, latissimus dorsi muscles highly contribute to the muscle utilization that makes the rotating

movement maximally effective.
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Table 1. Measurement Equipments

Instruments Type Co. Remark
MX13 1.3 Motion .
Camera Capture Camera Vicon
MX Control Vicon
Hardware
MX Net Vicon
EMG Telemyo2400T Noraxon
Workstation Vicon
Bodybuilder Vicon
Software
Polygon Vicon
MyoResearchXP ~ Noraxon
Punch Bag Spotop
Control Object = - Frame Vicon
! Wand T-bar
Accelerometer Researcher Made
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Figure 1. Trunk rotation angles
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Figure 2. Setting of experimental situation
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AL, FAFS ST 9 7%= kol Chandler, Clauser,
McConville, Reynolds$} Young(1975)7} 11Qkst 548 A&
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(D Hand’s Weight = 0.005 x Weight + 0.75
(2 impulse = Hand’s Weight x acceleration x 9.8 (N)
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2th filtering in trial , ZM G, **: Maximal EMG value)
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Table 2. Results of kinematic variable

Variable Type MESD F-Ration Sig.  Post-hoc
! 039:0.07
time 2 035:008 1010 377 -
(sec)
3 035+0.07
1 9.87+1.00
velocity 2 10755161 4914 015 TI <3
(mfs)
3 167117
1 705984922
acceleration o
2 77760415559 7286 0037 TI <T3
(m/s2)

3 905.74+124.68

Note. significant at *p<.05, Mp<.01
T1: type 1, T3: type 3

AQAZIIAE typed] T Ajol7} YERLA] ottt &%
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0 Ax el 72 TMEEAS AT T4E ol
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Table 3. Impulse (unit: N.S)
Type M:SD F-Ration Sig. Post-hoc
1 2841.77+352.07
2 3129.83£714.83 3.940 048" Tl < T3

3 3825.62+582.27

Note. significant at “p<05
T1: type 1, T3: type 3

FHFL typel] W2 Aot HATHp<05). AT A,
A7t ﬁ%ﬁ SHFH ¥ T 37E 3= type 30] B 3)H
Sk type 1RO & TS Ak
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Table 4. EMG value on type

(unit: %MVC)
Type muscle AEMG [EMG
ESR 34.86+14.84 11.8244.12
ESL 46.80£12.43 17.1243.92
LDR 72.71£71.49 252442297
LDL 41.0316.57 15.544325
! RAR 42.74£7.09 16.22+1.68
RAL 27.6616.21 10.44£1.65
EOR 32.54£17.60 11.7645.39
EOL 4791+16.97 18.18+6.16
ESR 17.98+10.45 7.5943.19
ESL 68.19+15.88 23.18+3.43
LDR 47.44+23.05 18.99+7.28
5 LDL 83.50+59.27 29.77+13.33
RAR 4226+12.73 15.88+3.79
RAL 40.20£14.08 14.3843.36
EOR 54.09+40.44 18.3048.67
EOL 59.6146.69 20.3245.54
ESR 32.00+15.38 12.54+5.94
ESL 64.50+18.94 23.9947.56
LDR 86.04+51.30 31.98+19.52
3 LDL 93.62£50.20 33.70+15.76
RAR 66.79+22.53 26.73£11.32
RAL 61.74+19.97 23414872
EOR 58.65+24.63 21.63£7.97
EOL 70.91+27.02 26.68+11.06

Note. ESR: Right Erector Spinae, ESL: Left Erector Spinae, LDR:
Right Latissimus Dorsi, LDL: Left Latissimus Dorsi, RAR: Right
Rectus Abdominus, RAL: Left Rectus Abdominus, EOR: Right
External Oblique, EOL: Left External Oblique

AEMG: Average EMG, IEMG: Integrated EMG
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Table 5. Two-way ANOVA of EMG

Variable Source F-Ration Sig. Post-hoc
ESR < LDR
Muscle 3.617 002 pep < 1DL
ABMG 6602 002  TI<T3
Interaction 880 582
ESR < ESL
ESR < LDR
Muscle 4.441 000+ ESR < LDL
IEMG ESR < EOL
Type 10.223 .000%** T1 < T3
Interaction 19 669

Note. significant at ﬂp<.01, Mp<.001

ESR: Right Erector Spinae, ESL: Left Erector Spinae, LDR: Right
Latissimus Dorsi, LDL: Left Latissimus Dorsi, EOL: Left External
Oblique, AEMG: Average EMG, IEMG: Integrated EMG

T1: type 1, T3: type 3
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