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Analysis of muscle mobilization patterns and Sop position of Sones
during sweeping each section of curling hog to hog

Young-il Kwon', Tae-whan Kim?, & Sang-hyup Choi®
'Uijeongbu Ingtitution Public Corporation, 2Korea Ingtitute of Sport Science & *Center for Sport Sciencein Jgju

[Purpose] This is to provide essentiad data for training necessary for sweeping through the anaysis of
muscle activity generated at this time and how much sweeping and what trgjectory moves the stone when the
movement of the stone is controlled through sweeping. [Methods] To check and record the distance between
the stones by checking the stop position of the stone made by sweeping each section, the length (progress
distance) and width (progress direction) were recorded using a reference table and a record preparation table.
With the EMG attached, a totd of 60 sweeps were made 20 times each from the beginning of the section to
the end of the section. Sweeping subjects were asked to sweep as much as possble under the same
conditions in al three sections. [Results] As a result of the study, the muscle mohilization patterns of the 1st
and 2nd sections of the stone with the faster speed and the 3rd section with the stone's dower speed
appeared differently. It was confirmed that the sweeping motion of curling is a moation that is used evenly
among the muscles of the upper extremity, and it can be verified that it is a suitable item for the
development of upper body muscles. Also, the right deltoid's muscle activity rate during push and the right
triceps brachii during pull was high. [Conclusions] Each section of the stone's sweeping effect is an exercise
that has many variables, such as changes in amospheric temperature and humidity, changes in ice
temperature, temperature-size-number of pebbles, and the edge State-resilience of stones, etc. It is judged that
experience can cope with these variables and requires training.
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Table 1. Measurement equipments

Measurement  Experimentd

Divison g Aandysis Tools Company
Motion Digitd Video O
Photography Camera ny
Hardware EMG
Mearsurment DTS System Noraxon
Software EMG Analysis MyoResearch Noraxon

XPProgram

THER 9 AR AP A 52 RIS fJ5te] &
TR AR} 2 A 7R ] 290 S BRS¢
A=E Mg YIAAZ] F, Telemyo DTS(Noraxon,
USA)& 7 -5 F-91o] F&sto] 7 717t '8 A9 Aol
e 59 Hdo A=E S7gsilth olnf A HMEY
Zulal | 500K 2 AAslgon B2 45 A] olojx]
59| TgEA 2P0 2 MyoResearch XP Z2 13
< o]&sto] B4t HFigure 1).

Fig. 1. Tdemyo DTS & MyoResearch XP
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Fig. 2. Sweeping section setting
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Fig. 3. Electrode attachment position
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Fig. 4. Stone's Stop Position Sdection Criteria Table
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Table 2. Average EMG results for each section during the pulling sweeping period (%RVC)

ROE LDE RPM LPV RBB LBB RLD LLD RRA LRA RIB  LTB
_ M 418 362 511 488 517 465 508 517 537 468 553 482
Sdonl =971 71 62 87 83 88 79 86 98 91 80 94
, M 424 381 502 536 570 477 547 527 543 514 523 45
Sdion2 =71 64 84 89 95 80 91 88 91 86 87 74
_ M 412 86 580 452 700 636 547 538 551 459 543 630
Ao 60 125 84 65 101 92 79 78 80 66 79 91
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Table 3. Average EMG results for each section during the pushing sweeping period (%RVC)

RDE LDE RPM LPM RBB LBB RLD LLD RRA LRA RIB LTB

) M 530 491 566 449 575 565 505 515 550 467 517 48.6
Sedtion . D 85 79 91 72 92 9.1 81 83 88 7.5 8.3 7.8
) M 508 470 548 449 574 524 506 554 533 473 50.0 52.8
Sedion2 D) 82 7.6 89 73 93 85 82 90 86 7.7 81 8.6
) M 561 377 492 619 547 515 527 572 553 615 617 48.5
Sedtion3 S 8.7 5.8 7.6 96 84 79 81 88 85 95 9.5 7.5

Table 4. Results of rank ratio by section during the pulling sweeping period (%RVC)

LLD RTB RRA RBB RPM RLD LPM LTB LRA LBB RDE LDE  Totd(%)

Section 1
9.8 94 9.1 88 87 86 83 82 80 79 71 6.2 100.0
. RBB RLD RRA  LPM LLD RTB LRA RPM LBB LTB RDE LDE  Tota(%)
Section 2 95 9.1 9.1 89 88 8.7 86 84 80 74 7.1 6.4 100.0
Sedtion 3 LDE RBB LBB LTB RPM RRA RLD RTB LLD LRA LPM RDE  Totd (%)

125 101 9.2 91 84 8.0 79 79 78 6.6 6.5 6.0 100.0

Table 5. Results of rank ratio by section during the pushing sweeping period (%RVC)

RBBL RPM BB RRA RDE RTB LLD RLD LDE LTB LRA LPM  Totd(%)

Section 1
9.3 91 9.1 8.8 85 8.3 83 81 79 78 75 72 100.0
Section 2 RBB LLD RPM RRA LTB LBB RDE RLD RTB LRA LDE LPM  Totd(%)
ion
9.3 9.0 89 8.6 8.6 85 82 82 81 17 76 7.3 100.0
) LPM RTB LRA LLD RDE RRA RBB RLD LBB RPM LTB LDE  Totd(%)
Section 3

9.6 9.5 95 88 87 85 84 81 79 7.6 75 58 100.0
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Table 6. Mean comparison of EMG during sweeping pulling
and pushing (section 1)
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Table 7. Mean comparison of EMG during sweeping pulling
and pushing (section 2)
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Table 8. Mean comparison of EMG during sweeping pulling

and pushing (section 3)

Table 9. Record
Subjects . Section 1 Section2. Section 3
urn-LineWeight ~ Turn-LineWeight ~ Turn-LineWeight

sub.1 -05/3 C/3 -05/2
sub.2 05/3 Cl25 Cl2
ub.3 05/15 Cl2 -05/3
ub4 05/35 C/3 -05/3
ub5 C/3 CI35 CI35
ub.6 -05/3 CI35 -05/2
Sub.7 Cl2 Cl2 05/2
sub.8 05/25 05/3 Cl2
sub.9 Cl25 05/3 Cl25
sub.10 05/3 Cl2 05/15
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