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Summary

“Design a musculoskeletal model by biomechanics and electrical muscle activity (EMG) indicators
for the round kick (Dollyeo C hagi) for taekwondo players “

Research problem and importance:

Problems about sports kinetics in general and in individual sports consider a very important topic linked with
trainers tasks especially when training high levels . So trainers working at this process will not be able to
recognize this problem and find appropriate solutions unless they subject it through practical study by
measurin g the objective facts and the motor performance that could be achieved in practical research es
specialized at sports Biomechanics .

The technological and information revolution leaded to update automatic control for data analysis by computer
through the precision of data processing, and measurements, whatever its kinematics or that include the
phenomena of movement (time-area -speed-acceleration ) or measurement of internal and external forces
with computer had the greatest impact on the development of measurement systems, where it is the pinnacle
of electronic data and control information for quantitative descriptions of skill, and linking video with
photographing and computer software are from the most accurate means of Get dynamic analysis variables
quickly and with minimal effort and cost.

Modeling considers one of the most powerful search methods in Biomechanics and it had a big role in the
progress of predictive process and performance development and it is a new methodology that enables
collecting and organizing of knowledge to stimulate efficient functioning and it requires the study of problems
in their entirety and in their complexity and in the special dynamics.

Ahmed Saeed Zahran (2005) mentions that Taekwondo is one of the martial arts and despite the similarity of
that sport with other martial arts such as karate and kungf uin its use for hands and legs in defense and attack
but it depends more on the legs during the performance, where the player dire cts the various types of kicks to
the abdomen and the face of the opposing player, which requires physical specifications for the player and for
the lower limb of the body until the kick reach the right place to strike force (kick) strongly that influenced by
Muscles involved in performance.

R ound kick (Dollyeo Chagi) is one of the most importa nt skills in Taekwondo which its importance lies that it
is the most kick used in competitions and because of the multiple ways of performing by both the front foot or
the back and from steadfast or movement and it's hard to be avoided by the opponent, especially if it
performed with power and speed and the precision req uired. As its importance increase in achieving three
points for the player for that it's called the key of success for the winning player in which player's success
depends on the performance of this kick along with other skills.

Research Objective:
This study aims to:

“Design a musculoskeletal model by biomechanics and electrical muscle activity (EMG) indicators for the
round kick (Dollyeo Chagi) for taekwondo players ” by the indicator of: -

1- Biomechanics indicators to perform the round kick (Dollyeo Chagi) for tackwondo players

2. T he electrical activity of the most contributed muscles during the performance of the round kick (Dollyeo
Chagi) for taekwondo players

Hypotheses :

1. Musculoskeletal model could be set in the light of the mechanical indicators for the stages of performance
of the round kick (Dollyeo Chagi) for tackwondo players .

2. Musculoskeletal model could be setin the light of the electrical activity of the most contributed muscles
during the performance of the round kick (Dollyeo Chagi) for taeckwondo players

3. Musculoskeletal model could be designed in the light of the mechanical and electrical muscle activity
indicators for the stages of performance of the round kick (Dollyeo Chagi) for tackwondo players .

Research procedures :-
R esearch methodology :

I n the light of the requirements of the current study the researcher chosen the descriptive survey method
based on 3D biomechanical analysis and electrical muscular activity of the working muscles using the EMG
device to its appropriateness with the research objective. 121



Research fields: -

- sample:- The research sample been selected by the intentional way of high level players under 16
years registered in the International Federation and the sample included a player from the team of Taekwondo
smouha Club, which considers one of the top clubs in taekwondo. the player achieved the second place and
the silver medal in the Taekwondo Africa Games competition for youth held in Botswana during the period
from 23/30-5-2014, and also achieved the first position and the gold medal in the fifth Arabic junior
Taekwondo tournament in Oman during the period 24/27-4-2013 where she’s called the hero of Arabs.

+ Time Field : This study been applied from 15/1/2014 to 20/8/2014 according to the following timeline:
1) Survey study from 15/1/2014 to 16/04/2014 .
2) Basic study from 5/7/2014 to 20/8/2014 .

« Location field :

1. A nthropometric measurements , video photographing and electrical muscle activity (EMG) been applied
to the survey and basic study sample at the Taekwondo Hall, Faculty of physical education for girls ,
Alexandria University .

2. 3D biomechanical analysis been applied at the Biomechanics laboratory, Faculty o f physical education
for boys, Alexandria University.

3. A nalysis of muscle been applied at the Biomechanics laboratory, Faculty of physical education for girls,
Alexandria University.

- Data collection tools:-
+ A nthropometric measurements .
- Television photographing and cinematographic analysis using the computer.
- Electrical muscle activity analysis.
- Assessment sheet for the evaluation of skill performance.
« T ools used in the anthropometric measurements:
1. Rastameter device for measuring length (cm ).
2. Medical scale to measure weight (kg) .
3. Measuring tape to measure length (cm).
4. Data assessment form .
+ Devices and tools used in photography :
1. Two (2) high speed camera max traq with frequency 100 cadre /s displa yed direct (online) on computer.
2. (1) camera with 30 cadre / s with a display screen for synchronization between d (EMG) device and camera.
3. (3) tripod for the camera.
4. One (1) Sony brand video tape for (EMG) camera
5-scale divided into squares of length (1 * 1 m 2).
6. C omputer (lab top)
7. Kinetic analysis program (winanalyze)
8- Sticky colored guided strips square shape 4 x 4 cm.
9. Electrical connections.
10. Water scale , measuring tape.
11. S and kick bags (meet) .
12- Legal Taekwondo hall.
13-50 electrodes for each player.
14. Cotton + medical plaster.
15. Ethyl alcohol.

16. Scissors. 122



« Kineti ¢ analysis tools included :
« Siemens PC contains:

CPU24P4-/H.D.D.120-G B-RAM 256 ram- video card - 17 inch Siemens screen -keyboard - Mouse- -
printer Leaser jet.

« Kinetic analysis Software programs included three programs :
- R ecording from camera software ((streampix sitting)).
-Montage program ((Aviedit)) for cutting movie photographer to continues cadre

-A program to convert videos of slow speed to high speed AVI Contact (double the number of cadres of 30
cadre /s to 120 cadre/w).

- 3D Kinetic analysis program ((winanalyze)) .
Results Presentation and discussion:

R esults were presented and discussed, depending on the results of the statistical analysi s of the study data
and compare it with the results obtained by the researcher studies associated at the same area, guided by
scientific references and theoretical studies connected with the subject of the study and the discussion of the
results was according to the hypotheses .

Conclusions:
In the light of the research procedures the researcher obtained the following conclusions:

1. the three equations in terms of predictive indicators albiomikanikih the most contribution during
the performance of the front circular kick skill in facial State tchaiji.

* Prediction equation for albiomikanikih most indicators contribution to the performance of the
preliminary stage:-

the degree of technical performance of the skill in question = fixed amount + the amount of
movement of the Centre of gravity of body x 1 + horizontal offset of the Centre of gravity for the
foot strike x 2 + angle right shoulder x 3 + angular velocity left foot x 4

* equation prediction of indicators albiomikanikih the most contribution to the performance of the
main phase:-

degree of technical performance of the skill in question = fixed amount + amount of horizontal
motion of the Centre of gravity for the striking foot x 1 foot right angle + x 2 + speed corner left x 3
+ facility speed corner left x4

* equation prediction of indicators albiomikanikih the most contribution to the performance of the
final stage:-

the degree of technical performance of the skill in question = fixed amount + the right angle
attachment x 1 + speed corner annex right x 2 + knee angle x 3 + angular velocity left foot x 4

2. the three predictive equations in terms of electrical activity of the muscles operating the most
contribution during the performance of the front circular kick skill in facial State tchaiji.

* Equation to predict the electrical activity of the muscles operating the most contribution to the
performance of the preliminary stage:-

the degree of technical performance of the skill in question = fixed amount + multiple dorsal muscle
alfloh x 1 + long Peroneal muscle right x 2 + gastrocnemius medial left x 3 + stringed half left
muscle x 4

* equation to predict the electrical activity of the muscles operating the most contribution to the
basic stage performance:-

the degree of technical performance of the skill in question = fixed amount + multiple dorsal muscle
alfloh x 1 + long Peroneal muscle right x 2 + gastrocnemius medial left x 3 + stringed half left
muscle x 4

* Equation to predict the electrical activity of the muscles operating the most contribution during the
final stage performance:-

the degree of technical performance of the skill in question = fixed amount + the external oblique
muscle of abdomen right x 1 + muscle string right half x 2 T2I30ng Peroneal muscle right x 3 +



stringed half left muscle x 4

3. the three equations of predictive indicators cumulative significance llmnozeg albiomikanikih and
electrical activity of the muscles operating the most contribution during the performance of the front
circular kick skill in facial State tchaji.

* The forecast equalization form cumulative significance of indicators albiomikanikih and electrical
activity of the muscles operating the most contribution to the performance of the preliminary
stage:-

the degree of technical performance of the skill in question = fixed amount + the speed angle left
shoulder x 1 + x 2 right angle attachment + gastrocnemius medial left x 3 + stringed half left muscle
x4

* equation prediction of form cumulative significance of indicators albiomikanikih and electrical
activity of the muscles operating the most contribution to the performance of the basic stage :-

The degree of technical performance of the skill in question = fixed amount + the outcome of body
Center of gravity wheel x 1 + knee angle x 2 + speed corner left shoulder x 3 + stringed half left
muscle x 4

* The forecast equalization form cumulative significance of indicators albiomikanikih and electrical
activity of the muscles operating the most contribution during the final stage performance:-

the degree of technical performance of the skill in question = fixed amount + the outcome of body
Center of gravity wheel x 1 + speed corner left x 2 + trunk muscle string half right x 3 + muscle
string left half 4 x

4-a predictive equation limnozeg cumulative significance of indicators albiomikanikih and electrical
activity of the muscles operating the most contribution during the performance of the front circular
kick skill in facial State tchaji.

Degree of technical performance of the skill in question = fixed amount + the vertical speed of the
center of gravity the body x 1 + horizontal center of gravity wheel foot strike x 2 + right torso angle
x 3 + angular velocity trunk right x 4 + angle attachment left x 5 + speed corner left x 6 +
attachment angle left knee x 7 + speed corner left knee x 8 + multiple alfloh dorsal right x 9 +
muscle machine great right x 10 + 4 headers rectus femoris muscle right x 11 long Peroneal
muscle right + x 12 + right alnala muscle x 13 + muscle string left half x 14

Recommendations:-
On the basis of the conclusions, the researcher was able to reach the following recommendations:

1-using predictive equations and anthropometric variables albiomikanikih and electrolysis of the muscles
involved in picking players in the sport of Taekwondo

2. Musculoskeletal model design for kicks a player can get the three points.

3. additional research to determine the anthropometric and physical indicators albiomikanikih most closely
associated with the performance of other skills in the sport of tackwondo

Statistical processors:-

The researcher used statist ical analysis software (SPSS) vers i o n twenty in the statistical data processing
using:-

1) Arithmetic mean and standard deviation
2 ) Simple correlation

3) M ultiple correlation coefficient

4) Multiple regression with total input method
5) Multiple regressions, gradient method

Abstract

“Design a musculoskeletal model by biomechanics and electrical muscle activity (EMG) indicators
for the round kick (Dollyeo C hagi) for taekwondo players “

Researcher name : Shaimaa Mohamed Abo Zeid Abdel Fattah

The re search aims to identify the biomechanical indicators of the most important muscles of the lower limb
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during the performance of the front round kick (Dollyeo Chagi) and determine the percentage of participation
of lower limb muscles during the skill performance for each muscle separately and the effect of muscle s on
the assess ment of performance through Taekwondo and the technical aspects of the front circular kick and
the electrical activity of the muscle for designing Musculoskeletal model in terms of these indicators The
predictive equation was reached limnozeg cumulative significance of indicators albiomikanikih and electrical
activity of the muscles operating the most contribution during the performance of the front circular kick skill in
facial State tchaji. Degree of technical performance of the skill in question = fixed amount + the vertical speed
of the center of gravity the body x 1 + horizontal center of gravity wheel foot strike x 2 + right torso angle x 3 +
angular velocity trunk right x 4 + angle attachment left x 5 + speed corner left x 6 + attachment angle left knee
x 7 + speed corner left knee x 8 + multiple alfloh dorsal right x 9 + muscle machine great right x 10 + 4
headers rectus femoris muscle right x 11 long Peroneal muscle right + x 12 + right alnala muscle x 13 +
muscle string left half x 14

and the researcher recommended the follow : 1-using predictive equations and anthropometric variables
albiomikanikih and electrolysis of the muscles involved in picking players in the sport of Taekwondo

2. Musculoskeletal model design for kicks a player can get the three points.

3. additional research to determine the anthropometric and physical indicators albiomikanikih most closely
associated with the performance of other skills in the sport of tackwondo
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