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Introduction:

Biomechanical variables in the sports field provide an opportunity to study
the details of technical performance and objective judgment at the level of
mastering skill performance, which in turn contributes to the improvement
of sports technique by correcting and developing it according to the latest
scientific theories in the educational and training process.( Cicchella,
AntonoioY:+°), (Carr, c)1%V), (Frank PykeY:Y), biomechanics is
considered one of the sciences that is interested in studying human
performance from the point of view of structural structure and muscle work
in addition to motor principles and biomechanical indicators that require
accuracy of analysis, and is also interested in studying the course of
movements, their manifestations and angles of the joints of the body to
provide the mechanical foundations associated with skill performance
objectively, which contributes to the development of performance, (Y-« )
Andrew Little), ((Branko, et al Y:+£, (Burnett, et al Y+Y), (David La
ValleY++, and attention has recently turned to how to apply the
foundations, laws and scientific theories obtained from the physical and
mechanical sciences to the development of human performance and
contribute to improving the level of skilled performance. Jamal Aladdin
nahidalsbagY+ -V, Adil Kamal and Islam mustafinY«Y. (Alexander,
R.&Vernon,A.Y444), (Sawsan Abdel Moneim et al. Y4%Y), (Mohamed
Brega and khairyeh Al-sakariyyY«+Y).
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Finding the ideal technical performance as a characteristic curve in the light
of biomechanical indicators and performance requirements is a solution to
the motor problems posed and the objective basis for the performance
evaluation process, as well as the initial reference for the success of the
training process. Lliot , b. h Y34Y)) ¢(Schubin, m. and schustin, b,Y+++),
(Aweys Al-Jebali, Y-+Y), (Mohammed berega and khairyeh Al-sakriy,
Y..Y), Carr, c, Y33Y) ) the skill of the middle Barma is considered one of
the important skills in the sport of wrestling, as it is considered one of the
offensive skills of wrestling players, it occupies the first place in
accumulating points in the world championship ¢1 (YV.¥1%) of the total
movements performed, and also occupied the first place in the world
championships of Greco-Roman wrestling from Y+«)) to Y«)¥, and
therefore the player must have a large amount of strength that qualifies him
to overcome the opponent using the skill of the middle Barma.
(Mohammad Al-Rubi Y-+:°), (Tiilin Atan, Osman Imamoglu Y:YY),
(Tunnemann HY +))).

The top spin skill is one of the essential techniques for wrestlers, requiring
an in-depth study of performance details through biomechanical analysis
tools and the examination of elite athletes' performances. This allows for
identifying objective evaluation methods, contributing to the advancement
of training programs. Consequently, keeping up with technological
developments has become increasingly necessary, underscoring the
importance of biomechanical analysis for the execution of the top spin skill
in wrestling.

Many reference studies have addressed this trend as Renger study in (Y3471)
with the theme "Preview of the profile of mood states (POMS) in the
prediction of athletic success", the study of Feng-Jen Tsai, Vu Liu", Shau-
Hua Chen™", and Vun-Ching Huang (Y- +¢), her topic "Biomechanical
Characteristics and EMG Activities of weighed", the study of Umaima Al-
Ajmi (Y- +£), her topic "building a calendar system using the characteristic
curve most suitable for the dynamics of triple-shot shooting from jumping
in basketball”, the study of lhab Abdul Basir (Y+)+), and her topic
"graphical network for diagnosing kinematic pushing Al-Jalla", the study of
Mahmoud Al-Mutbouli (Y+Y7), and its topic "comparison of the curve of
Biomechanical characteristics of the skill of bending backwards (front and
back teeth) in the sport of wrestling", and the study of Shima Hassan(Y YY)
directing some biomechanical indicators to put an orthopedic basis in the
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light of the characteristic curve of the skill of discus throwing, and the
study of Samiha Najah (Y +A) with the theme "Building a calendar system
using the characteristic curve of the dynamics of long jump performance”,
and Emad Salib study (Y«Y+) with the theme "the impact of functional
strength training on some biomechanical indicators and the effectiveness of
the skill performance of the back throw face-to-back for wrestlers"

Despite the importance of the characteristic curve in identifying the
biomechanical characteristics of ideal performance, the possibility of using
it in evaluation may be not widespread, each variable may be used
separately, which makes it difficult for us to use these curves in evaluating
performance and passing a judgment on it, so the two researchers
conducted this study to design a characteristic curve using the
biomechanical indicators of some current through the guidance of some
biomechanical indicators To establish a calendar basis using the
characteristic curve of twine skill from above for wrestling players.

Research objective:

- Directing some biomechanical indicators to establish a calendar basis
using the characteristic curve of twine skill from above for wrestling
players.

The research question:

- Is there a correlation between some bhiomechanical indicators under
study and the level of twine skill performance of top wrestling players?

Materials and Methods

Research methodology: the descriptive methodology was used to suit the
nature of the research.

Research sample: the research sample was selected in a deliberate way,
and they are (twelve) players from the Champions of the Republic in the
sport of wrestling and registered with the Egyptian Wrestling Federation,
they were distributed as follows: two players for the Reconnaissance
experience, (ten) players for the basic experience.
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TableV: Statistical Indicators Describing the Research Sample in
Terms of Body Mass, Chronological Age, Training Age, and Selected
Anthropometric Variables of the Sample.

S‘I;(orsmn Standard | Arithmetic | Median | Measurement Variants
EWNESS | deviation Average | Broker Unit
Coefficient
RIREE 1.6Y4 VY XYY yveo Cm Total length
< YAy Y.o v Yoa YYY Yoo Cm Length of the lower limb
-« oo Y OYA 4.1y 19 Cm Trunk Length
. voo ¥ . o0 VY 1y VY Cm Arm Length
-+ Moo GE TYAYY vy Cm Humerus length
. oo Y OYA TAYYY 1A Kg Mass
BRI Y YA V4 1TV Y. Year Chronological age
(lifetime)
SARAR <. YA O AYY 1 Year Training age (Time)

It is clear from Table No. (Y) the median, arithmetic mean, standard
deviation, torsion coefficient of mass, Time age, training age and some
anthropometric variables, that all values of standard deviations are lower
than the arithmetic averages, and that all values of the torsion coefficient
range between Y, which indicates that the study sample represents a
moderate community.

data collection tools and devices: special tools for imaging and kinetic
analysis, and special tools for anthropometric measurements were used.
Survey (Pilot) study: the survey study was conducted on (Y) players from
outside the basic sample on Yo/YY/Y+YY at Tanta Sports Club, with the aim
of adjusting the variables of video shooting for the purpose of kinetic
analysis, determining the angle and dimensions of the camera from the
technical performance of the skill, as well as determining the location of
the calibration model.

The Main Study:

- The technical performance of the top spin skill was recorded for the
players for biomechanical analysis on Y£/V/Y+Y¢ during the national
wrestling team trials.

- The section of the performance to be studied was identified in the
motion analysis software using Kinovea A.Y1, focusing on the
following moments: (beginning of the basic phase, beginning of
rotation to execute the movement, beginning of the player's back
rotation toward the ground, and beginning of the opponent's contact
with the ground). These moments were analyzed for the points: (center
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of mass of the leg, center of mass of the body, center of mass of the
arm), followed by the analysis process. The results were then extracted
for statistical operations.

Motion Analysis Imaging Procedures:

- The players were prepared by placing (medical plaster) markers on the
joint centers of the players.

- According to the results of the pilot study, two video cameras (Nikon
VY«+) were fixed on a tripod, with the cameras' beams meeting at an
angle of approximately ¢¢ degrees over the performance area. The
frame rate of each camera was 1+ frames per second, and each camera
was positioned ©.A+ meters away from the center of the performance
area. The center of the camera lens was positioned at a height of 9© cm
from the ground.

- A calibration device was placed in the middle of the motion field, then
removed.

- Three attempts were filmed and recorded for each player, with the best
attempt being selected.

- The performance was analyzed by calculating the resultant velocity,
acceleration, force, momentum, and kinetic energy for the points of the
centers of mass (leg, body, arm). The following diagram illustrates the
study moments.

w; |«]
T mm@ “u}é

(v ()

The moment of the beginning of
The moment of the beginning of the Moment of Back Rotation Toward The moment the competitor first
rotation for the execution of the
basic stage the Ground touched the ground
movement

Figure): shows the moments of performing the twine skill from above for
wrestling players

Subjecting these attempts to biomechanical analysis of the skill using the
program (Kinovea A.Y1), then conducting the analysis process and
extracting the results
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Results and Discussion:

TableY: biomechanical variables of the man’s center of gravity during
the two moments (the beginning of the basic phase, the beginning of
the rotation for the execution of the movement) most closely related to
the level of twine performance from above for wrestling players.

N=1\-.
. . . Skewness . . .
Correlation Maximum Minimum . Standard . Arithmetic Unit of
o Torsion o Median
Coefficient Value Value o Deviation Mean Measurement .
Coefficient Variables
. Resultant
Ay £ AN £YY VY AV ¢ oyyo £ oYV Tmis[ )
Velocity
The
. Resultant
oy Y AY yYY s AATYY y.0V40 Y. orYe [m/s™] moment of
Acceleration
the
Aoy” Y¥ Vo YYT et AATYY Y¥ ¢o%0 XY EVY . [N] Resultant Eorce beginning
of the basic
SETA 1Y oV TY.4A 1 YATV 1Y Yveo TFYANY
: : : : : : : Kg m/s Momentum stage
-0y Yoy A Yoy YY L0l AATAY Yoy oyoo Yoy oYaA Kg m/s Kinetic Energy
. Resultant
VYA £V £Y N AATYA RN £ EYEN Im/s[
Velocit
y The
” Resultant
ova vy Nt ek Ao LEYAo RIAL [m/s'] moment of
Acceleration
the
beginning
23 q.¥¢ AT o AATEA Adgve ATV E [N] Resultant Force
of rotation
for the
. . . . v -
oY vy 0 N AAan 1) 4.Ye TY.AVVA Kg m/s Momentum execution
of the
- EAY Véo XY AR -.Yyo Y. 0AVEN VEY VEY VEY voYY Kg m/s Kinetic Energy movement

Significance Level at +.+© =+ 7.Y
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TableY: Biomechanical Variables for the Center of Mass of the Leg

During the Moments of (Beginning of Back Rotation Toward the
Ground of the Player, Beginning of Opponent’s Contact with the
Ground) Most Correlated with the Performance Level of the Top Spin
Skill in Wrestling Players .(N =V +)

Correlation Maximum | Minimum | Skewness/ | Standard | Median Arithmetic Unit of
Coefficient Value Value Torsion Deviation Mean Measurement Variables
Coefficient
veY £ Y. CoA AV ¥ Ad0 Y44 mis[ Resultant
Velocity
Moment of
yEY* A Y 1 AAY XYy XYA [m/s'] Resultant the
Acceleration Player's
Back start
_ETY Y AS 1Y VY ¥y VeV vrLy [N] Resultant | o Rotation
Force Toward
* the
REA oo Yo XA Yo AV 0o oY oo 11 Kag m/s
g Momentum Ground
-.£0) Yeoqy Yeg oy -4 ar. Yeo YE. yeo YYo Kg m/s Kinetic
Energy
Yog© YAy YA . XY Y V) Y FUA Tmis[ Resultant
Velocity
23N AN v oy AAY V.AdY VA [m/s™] Resultant | Moment of
Acceleration the
Opponent's
-.ov1 Yoo AY Yog ¥y od oY, Yoo a0y | Yeo vy [N] Resultant | 5o First
Force
Contact
- ETY EATR £10n oo AT AR £V.YVo Kg m/s Momentum | With the
__ Ground.
Yo AV AY ATV R yry AY.OLX | AveY. Kg mis Kinetic
Energy

Morale level at +, 0=+ 7Y




P— —
tﬁa CEl £l Y e digy dae (YV)alaal) \
—

L.Lz.

Table ¢: biomechanical variables of the center of gravity of the body
during the two moments (the beginning of the basic stage, the
beginning of the turn to perform the movement) most correlated with

the level of twine performance of the top wrestling players

N=1\-

S~
2 agle dlaa j
S~ N

Skewnes/

Correlation Maximum Minimum . Standard . Arithmetic Unit of .
. Torsion . Median Variables
Coefficient value Value . Deviation Mean Measurement
Coefficient
. Resultant
Ve o to LYY Moy vy o .4y £ 40A m/s[
Velocity
. Resultant
AV ).a1 Y.uo Sy YA y.or. V.£4y [m/s*]
Acceleration
Moment of
ay YoV VYA - ETA Y4y Y. YYA ARAR! [N] Resultant Force | the Beginning
of the Core
Phase
et YAS A YAV A -.yas oMt YVYv.asy YV IAY Kg m/s Momentum
AAR] ARAM R YoYeNd =YY A AYAR VYA AYY VaYq ALY Kg m/s Kinetic Energy
. Resultant
Aed oY1 YAY S VAY EX3 £ A4 IR%2Y 1m/s[
Velocity
Resultant
By YAV Y.V £y Y4y Yovy Y.ove [m/s"] .
Acceleration Moment of
ay Yoo AY Yoo 0¥ -8y Yy Yoo £VY Yoo VA [N] Resultant Force the Start of
Rotation to
Execute the
Yor” YYo 1) Yo ¥y A v.yey YAV EYY \AEARS Kg m/s Momentum
Movement
SRR YYo AA \ARR A -0y Y.1\e YYo 1é¢ YYo 0i¢ Kg m/s Kinetic Energy

* Morale level at «,+o=+ 1Y
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Table (¢) biomechanical variables of the center of gravity of the body
during two moments (the beginning of the player's back turning to the

ground, the beginning of the opponent touching the ground) most

correlated with the twine performance level from the top for wrestling

players N =1+«

. . - Skewness/ . . .
Correlation || Maximum || Minimum . Standard . Arithmetic Unit of
.. Torsion . Median
Coefficient value Value . Deviation Mean Measurement
Coefficient
RER2: ¢ vy Yoy 1Y £t Y AY Y.VA [m/s] Resultant
Velocity
Moment of
mqax ¥ Ao Y £ X oY Yoy ¥.Y [m/S'] Resultant the Start of
Acceleration éotarto
the
Player's
oNt YYY.¥E VA4 oA IR 4.1 Yoy a | ey IN] Resultant Y
Force Back
Rotation
Toward
- YYA Ylo oA Yéo &) -).Yye Y. ¥4 YoA AA YoV YA Kg m/s Momentum the
Ground
S YA o Y AN £¥Y) 1) -9 YY ¢o £Y4 oA £Yo AY Kg mis Kinetic
Energy
Veox vovY YV e _You EA Yy Yot [m/s] Resultgnt
Velocity
Moment of
Ay Yoo A -.¢10 ya Y Y [m/S'] Resultar?t the
Acceleration
Opponent's
£YA FERE AY aY LYY 1.va SUAR a1 IN] Resultant First
Force Contact
ovix H YYe V. H VIA Y H 1 H V.14 H Yeg 1A H Yoy oy H Kg m/s ‘ Momentum || With the
Ground
LA IR TR YAA EY S0VA V¥R Yo Y AR Kg m/s Kinetic
Energy

Significance Level at +.+© =+ 1+Y
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Table (1): Biomechanical Variables for the Center of Mass of the Arm
During the Moments of (Beginning of the Core Phase, Beginning of

Rotation to Execute the Movement) Most Correlated with the

Performance Level of the Top Spin Skill in Wrestling Players (N = Y +).

Skewness/

Correlation Maximum | Minimum . Standard . Arithmetic Unit of .
. Torsion o Median variables
Coefficient value Value . Deviation Mean Measurement
Coefficient
ot o ¥¥A S ALY Yot £Vt £ g1 [mis] Resultant
Velocity
* Resultant
Avo Yy ). EY YAV £vq T Y \)o ¥ A
' ’ ’ ' ' ’ [m/s'] Acceleration
Moment of the
v AA 1va V..ar k% v.are VATY IN] Resultant Start of the
Force core Phase.
-4 YA A4 Yo ¥ -y ARE XY YAYY. AR A Kg m/s Momentum
ot £y £t faty ~a.0 ary £).4vY £)ven Kg m/s Kinetic
Energy
AYYT €AY AR Ay L4149 £YVe £.Y14 [m/s] Resultant
Velocity
. Resultant
vy Yoy y.AY 144 coY YAvy Y.VYY ¥ A
' ’ ’ ' ' ’ ’ [m/s’] Acceleration | Moment of the
Start of
Resultant Rotation to
Gl 1 s . Y . A .
. Yoy Vo, RK! Yve Yoxy Yo ¥e [N] Force Perform the
Movement.
SRR Yo YA VYo -y rva AAY Y4 AT AR Kg m/s Momentum
AN £AAY YE A o.y £ oY AR £¥ V) Kg mis Kinetic
Energy

* Morale level at «,+°=+ 1Y
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Table (V) biomechanical variables of the center of gravity of the arm
during two moments (the beginning of the player’s back turning to the
ground, the beginning of the opponent touching the ground) most
correlated with the twine performance level from the top for wrestling

players N =1«

. . L Skewness/ . . .
Correlation | Maximum | Minimum Torsion Standard Median Arithmetic Unit of variables
Coefficient value Value " Deviation Mean Measurement
Coefficient
At £.01 vre Y4 Y. ¥ AR ¥ ARG [m/s] Resultant
Velocity
. Resultant | Moment of
AVY Yo AN A EA% AvY Ay q.¢1Y N X
: : : : : : [m/s] Acceleration | the Start of
the Player's
-£04 £y Yy YA Sy §YA) | vvess | viAnY IN] Resultant Back
Force Rolling
Towards
- v OA VUMY AR Nde YYo VU EYY 11.¢44 Kg m/s Momentum the
Ground.
S YVA Yo Yv.iv LEEA vAee | ¥yaay | v.asy Kg m/s Kinetic
Energy
e Yo VA _raa £ Y.oTA Y.on [mis] Resultant
Velocity
YAS v.ra o0y S ve. ors V.o AR [m/s"] Resultant ) Moment of
Acceleration the
Opponent’s
_EYY Y4, YOYA -t Yyve | Yoraa | veray [N] Resultant | Back First
Force Contact
- with the
A Vo XY AT -4 oA AAA q.01Y Kg m/s Momentum Ground.
ove VY VY AYY SYYA Y VVE VY ¥ XREY: Kg m/s Kinetic
Energy
* Morale level at +,+o=+ 1Y
vR aR
6.00 4.00
0.1; 1.782-00
— 0.1;4.78>0° _~UTSErese_
743(‘“"7"“___ . , : , wgl-ff’ . 0.00
4.00 25 7
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Figure (¥): The Characteristic Curve of the Dynamics of

the Resultant Velocity of the Center of Mass of th

e Leg

from the Moment of the Start of the Core Phase to the
Moment of the Opponent's First Contact with the
Ground.

Figure (¥): The Characteristic Curve of the Dynamics of
the Resultant Acceleration of the Center of Mass of the
Leg from the Moment of the Start of the Core Phase to

the Moment of the Opponent's First Contact with

the

Ground

-VY -




P— "
tm‘_.m gAY YE dyig ase (FV)alaall \
—

FR

- 0.1;23.7% oo

- 0.00

07 /o6 05 04 303821 01 20,00
/ -40.00
/ -60.00
/ -80.00
/ -100.00

0.76;-108.54

-120.00

Figure (£): The Characteristic Curve of the Dynamics of
the Resultant Force of the Center of Mass of the Leg
from the Moment of the Start of the Core Phase to the
Moment of the Opponent's First Contact with the

Ground.
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Figure (1): The Characteristic Curve of the Dynamics of
the Resultant Acceleration of the Center of Mass of the
Body from the Moment of the Start of the Core Phase to

the Moment of the Opponent's First Contact with the
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Figure (°): The Characteristic Curve of the Dynamics of
the Resultant Velocity of the Center of Mass of the Body
from the Moment of the Start of the Core Phase to the
Moment of the Opponent's First Contact with the Ground
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Figure (V): The Characteristic Curve of the Dynamics of
the Momentum of the Center of Mass of the Body from
the Moment of the Start of the Core Phase to the Moment
of the Opponent's First Contact with the Ground.
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Figure (A): The Characteristic Curve of the Dynamics of
the Resultant Velocity of the Center of Mass of the
Arm from the Moment of the Start of the Core Phase to
the Moment of the Opponent's First Contact with the

Ground.

Figure (%): The Characteristic Curve of the Dynamics of
the Resultant Force of the Center of Mass of the Arm
from the Moment of the Start of the Core Phase to the
Moment of the Opponent's First Contact with the Ground.
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Figure (Y +): The Characteristic Curve of the Dynamics of the Momentum of the Center of Mass
of the Arm from the Moment of the Start of the Core Phase to the Moment of the Opponent's
First Contact with the Ground.

Table (A): The Simple Correlation Matrix Between Some Biomechanical
Variables at the Center of Mass of the Leg at the Moments of the Start of
the Core Phase and the Start of Rotation in Relation to the Performance
Level of the Overhead Somersault Skill in Wrestlers (N=) +).

Moment of the Start of the Rotation to Execute the Movement Moment of the Start of the Core Phase

Biomechanical variables
Kinetic Momentum Resultant Resultant Resultant | Kinetic Momentum Resultant Resultant Resultant
Energy Force Acceleration | Velocity | Energy Force Acceleration | Velocity

Resultant
Velomty
Acceleration of the
- Avorn Resultant Start of
Force the core
Phase
- EAZ AT RN Momentum

TRV _yay -oAd Kinetic
Energy
S YAV
Nk vy AT Resuhtant
Velocity
Resultant Moment
AT Y eV 044 041 esultan of the
Acceleration Start of
Resultant the
Yot _Not _Yo) _£.0 Sy f
— to Execute
- oYY L4 ARN -.Yde =YYy -vi -\on Yy Momentum the
Movement
¥y S R < AVA Yto YA S oty LYY Kinetic
Energy

EARS ‘ BT -.ede o1 Ax eqx -y AYo* k33 LAy Performance level

The critical value of r at a significance level of +.+2is +.7:Y,

-\Y -
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Table (M) presents the correlation matrix between some biomechanical
variables at the center of mass of the wrestler during the moments of the
start of the initial phase and the start of rotation to complete the movement
in the performance of the overhead throw skill for wrestlers. The table
shows a statistically significant correlation between the performance level
and the variables of resultant velocity, resultant force, and kinetic energy at
the moment of the start of the initial phase, and resultant velocity at the
moment of the start of rotation to complete the movement. The critical
value of r at a significance level of +.-© is +.7+Y, with the correlation
values being (.2 Y, .AYe - 1¢4 A7) respectively. During this phase, the
wrestler attempts to quickly move the center of mass and initiate the

preliminary phase of the movement, which requires speed to successfully
execute the skill, as confirmed by Mahmoud Al-Matboully (Y +7).

Table (?) shows the simple correlation matrix between some biomechanical
variables at the center of mass of the wrestler during the moments of the
start of the back rotation to the ground and the moment the opponent
touches the ground in the performance of the overhead throw skill for
wrestlers (N =) +).

The moment the opponent's body makes contact with the

The moment the player begins to rotate his back to the ground.

ground
Biomechanical variables
Kinetic Resultant Resultant Resultant | Kinetic Resultant Resultant Resultant
Energy Momentum Force Acceleration | Velocity | Energy Momentum Force Acceleration | Velocity

Resultant
Velocity

LA o4 YY) VY Xa. YS! 13 YS! SAYY Kinetic
Energy

— The
- 21 | potrion | o
the player
Resultant begins to
Force rotate his
back to
Yo akk AT gx*
. . Momentum the
T ground.
q A Kinetic
Energy
FARE A0 - Loy Ex JQogEk Resultgnt
Velocity
The
Q0 Kk . S - Y Rk ISR ReSUItar:'t moment
' ' ' ‘ ’ ' Acceleration the
opponent's
Syto Y. Y Y RLA Y o) Resultant body
Force
T makes
- EARNR vy ARR AR Yva yod Yve - Momentum contact
with the
ground

-.00. ‘ =YY, -.014 AR oo* - 8VY ARG YAR* OYA Se* Performance Level

The tabular t-value is at a significant level of +,+o=+ 1.Y

R
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Table (%) of the correlation matrix between some biomechanical variables
at the man's center of gravity shows the two moments of the beginning of
the player's back turning to the ground, the beginning of the competitor
touching the ground at the level of twine skill performance from above for
wrestling players at the level of twine skill performance from above for
wrestling players, which indicated the emergence of a correlation=+,7+Y
respectively (.17« ¢ VAR (700) and it was emphasized that the skill in its
initial stages needs an increase from the wrestler The pace is the result of
speed and strength in the first and second stages mentioned above in the
analysis of that skill.

Table () +) the simple correlation matrix between some biomechanical
variables at the center of gravity of the body for the two moments of the
beginning of the basic phase, the beginning of rotation to complete the
movement at the level of performance of the twine skill from above for
wrestling players N= )+

The moment of the beginning of the rotation to complete the

movement The moment the basic phase begins

Kineti Resultant Resultant Resultant | Kineti Resultant Resultant Resultant Biomechanical variables
inetic esultan esultan esultan inetic esultan esultan esultan
Energy Momentum Force Acceleration | Velocity | Energy Momentum Force Acceleration | Velocity
Resultant
Velocity
Resultant
Acceleration The
moment
Resultant the basic
Force phase
begins
Momentum
) . Kinetic
) ' ) ' Energy
elocity The
moment
SAYA Ao Yook TN SEYA Resultant of the
Acceleration L
beginning
Resultant of the
-I T B S - b e i Force rotation to
complete
- - YAY - oV vy 04A - YAY 041 ory Momentum the
Kineli movement
Y e LEVY req SV so0 Y. Inetic
Energy
NAREd _Yay S YAA ATY* EYY T -yay moyk VAA* Performance level

The tabular t-value is at a significant level of +,»o=+ .Y

Table (Y +) of the correlation matrix between some biomechanical variables
at the center of gravity of the body shows the two moments of the
beginning of the basic phase, the beginning of rotation to complete the
movement at the level of performance of the twine skill from above for
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wrestling players, which indicated the emergence of a significant
correlation between the level of performance and the variable of the
outcome of the speed, the outcome of the wheel, the amount of movement
at the moment of the beginning of the basic phase, the variable of the
outcome of the speed, the amount of movement and the energy of
movement at the moment of the beginning of rotation to complete the
movement where the tabular value of T was at a significant level
v, 00=0 Y respectively ((YAA (1YY G ATY (VYL (VYY) and this
confirms that during the performance of the skill the transition begins to the
situation in which Increasing the load and anatomical position on the center
of gravity of the body, which follows from the wrestler starting to move to
lifting the wrestler off the ground and starting the phase of turning and
throwing, and this is consistent with what William mentioned ()34Y),
where the wrestler must change the position of his center of gravity to upset
the balance of the opponent and in order to be able to control him during
the performance of the skill.

Table (1Y) the simple correlation matrix between some biomechanical
variables at the center of gravity of the body for the two moments of the
beginning of the player's back turning to the ground, the beginning of the

competitor touching the ground at the level of twine skill performance from
above for wrestling players N= 1+

The moment the competitor first touched the ground

Kinetic
Energy

Momentum

The moment the player begins to rotate their back towards the
Resultant

ground.
Resultant
Acceleration | Velocity

Resultant
Force

Kinetic
Energy

Resultant
Velocity

Resultant
Acceleration

Resultant

Momentum
Force

Biomechanical variables

Resultant
Velocity

The
N Resultant moment
: Acceleration | the player
\ Resultant begins to
qy Y Force rotate
their back
- RYSE; L EEY -.o7) Momentum towards
—— the ground
qYox* Vlox* XA -.yay Kinetic
Energy
or ves \yo 1A Voqx Resultgnt
Velocity
Resultant The
Xvo B2 A 9 AR} BRARYA . moment
Acceleration
the
Yoy -har AL RETE: oA _ovo vy Resultant | competitor
Force first
- S YEA AT ooy T St YA YA ) Momentum | touched
— the ground
_Yod Y ok A4 SN AA Yiex o= OA. 08y AR Kinetic
Energy
IS YA SYTA S Y4 Ay _ay _YVY Ria eqy AAYE Performance level

The tabular t-value is at a significant level of +,»o=+ .Y
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Table (YY) of the correlation matrix between some biomechanical variables
at the center of gravity of the body shows the two moments of the
beginning of the player's back turning to the ground, the beginning of the
competitor touching the ground at the level of twine skill performance from
above for wrestling players at the level of twine skill performance from
above for wrestling players, which indicated the emergence of a correlation
respectively ((AAY .13Y) this sign is consistent with the nature of the
movement in its final stages and the transition of the center of gravity of the
body to finish the skill and begin to control the opponent After the
throwing phase, this agrees with what is mentioned (Mahmoud al-mutbouly
Y+ 17 quoting Massad mahmouty) 44YV).

Table (1Y) simple correlation matrix between some biomechanical
variables at the center of gravity of the arm for the two moments of the
beginning of the basic phase, the beginning of rotation at the level of twine
skill performance from above for wrestling players N= ) -

The moment of the beginning of the rotation to complete the

The moment of the beginning of the basic stage
movement

Kinetic
Energy

Momentum

Resultant
Acceleration

Resultant
Force

Kinetic
Energy

Resultant
Velocity

Resultant
Acceleration

Resultant

Momentum
Force

Resultant
Velocity

Biomechanical variables

Resultant
Velocity

1y Resultant The
' Acceleration m(;m;nt
of the
Resultant L
of the
- it YAV YY¢ Momentum basic
stage
14 ovy oA Vel Kinetic
Energy
Resultant
Y rYY it V1 Y ea ¢
- : : Velocity The
moment
£74 e VY Yo ova £5) Resultant of the
Acceleration beginni
eginning
-l et o) RN Yoo SvY v T R?:S“Itant of the
L oree rotation to
- A ARk -.Yay SYve BARY -Ya. WA -Y4)y Momentum | complete
— the
YYv §¢0 149 Af 19 Y ay SV LAY Kinetic movement
Energy
S¥TA ) _yan VY .* YFE LYY Yy e YAY® Yy Performance level

The tabular t-value is at a significant level of «,»o=+ .Y

Table (1Y) of the correlation matrix between some biomechanical variables
at the center of gravity of the arm shows the two moments of the beginning
of the basic phase, the beginning of rotation to complete the movement at
the level of performance of the twine skill from above for wrestling
players, which indicated the emergence of a significant correlation between
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the level of performance and the speed output variable, the wheel output
moment of the beginning of the basic phase, the variable speed output and
the wheel output at the moment of the beginning of rotation to complete the
movement where the tabular value T was at a significant level +,+o=+ .Y,
respectively (VY'Y ¢ VAY( VY. (VYY)

Table (YY) the simple correlation matrix between some biomechanical
variables at the center of gravity of the arm for the two moments of the
beginning of the player's back turning to the ground, the beginning of the
competitor touching the ground at the level of twine skill performance from
above for wrestling players N= -

The moment the competitor first touched the ground The moment of the start, the player's back turned to the ground
Kinetic Resultant | Resultant | Resultant | Kinetic Resultant | Resultant | Resultant | Biomechanical variables
Momentum - - Momentum . :
Energy Force | Acceleration | Velocity | Energy Force Acceleration | Velocity
- Resultant
Velocit
| YOOy The
Resultant
T Acceleration moment
of the
! IR _yov Resultant start, the
Force player's
turned to
ineti the ground
- rev Mugx I T Kinetic g
Energy
_yoq 2T _Yo. Ry Ay Resultant
Velocity .
-Tay. Resultant The
A SOAA LYYk Yov vt
- - * - ' ' ' Acceleration motrlreent
-I S VAoHx SYAY VAYER £TA 49 %k R _Ya) Resultant | competitor
Force ;
first
- SN0 W Yy SATA _.£0) T VayEx K13 Momentum touched
— the ground
- LYt yvy Bt Yy 8 ¥t Y aY Y Kinetic
Energy
-4 Aag* =YV Yy o¢1q AR -.ray ER Y AATE YV Performance level

The tabular t-value is at a significant level of «,»o=+ .Y

Table (YY) of the correlation matrix between some biomechanical variables
at the center of gravity of the arm shows the two moments of the beginning
of the player's back turning to the ground, the beginning of the competitor
touching the ground at the level of twine skill performance from above for
wrestling players at the level of twine skill performance from above for
wrestling players, which indicated the appearance of a significant
correlation +,+°=+1+Y respectively (.1YV ¢ AAT (4. ¢)

- Thus, the biomechanical characteristics of four moments during the twine
skill from above in wrestling (the moment of the beginning of the basic
stage, the moment of the beginning of the rotation to execute the
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movement, the moment the player's back turned to the ground, the moment
the opponent touched the ground) were determined for points: the center of

gravity of the man, the center of gravity of the body, the center of gravity
of the arm, for each of (the result of speed, the result of the wheel, the
result of force, the amount of movement, the energy of movement), through
its correlation with the level of performance of the player during the
performance of the twine movement from above, and biomechanics and
twine skill performance level of the highest for wrestling players.

Conclusions:

- There is a significant correlation between the level of performance and the
variable of the speed output, the force output, the energy of movement at
the moment of the beginning of the basic phase, and the variable of the
speed output at the moment of the beginning of rotation to complete the
movement where the value was respectively (.Y ¢ AYo¢ 7£4 ¢ A7)

- There is a significant correlation between the level of performance and the
speed output variable, the force output the moment the player's back first
turned to the ground, and the speed output variable the moment the

competitor first touched the ground where the value was respectively (.17«
. YAQ ‘,‘wo)_

- There is a significant correlation between the level of performance and the
variable of the speed output, the wheel output, the amount of movement at
the moment of the start of the base phase, and the variable of the speed
output, the amount of movement and the energy of movement at the
moment of the start of rotation to complete the movement where the value
was, respectively ((YAA ¢ 10V T CATY (VY (VYY)

- There is a significant correlation between the performance level and the
speed outcome variable at the moment when the player's back first turned
to the ground, and at the moment when the opponent first touched the
ground, where the value was +,7+Y, respectively ((AAY ¢ 14Y),

- There is a significant correlation between the level of performance and the
variable of the speed output, the wheel output at the moment of the start of
the basic stage, and the variable of the speed output and the wheel output at
the moment of the start of rotation to complete the movement where the
value was respectively (VY'Y ¢ YAY( VY. (VY L),
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- There is a significant correlation between the level of performance and the
variable of the speed output, the wheel output at the moment of the
beginning of the player's back turned to the ground, and the variable of the
amount of movement output at the moment of the competitor's beginning to
touch the ground where the value was respectively (.TYV ¢ AAT ¢ 44 ¢€)

- The presence of a graphical network of biomechanical indicators of the
moments of performing the twine skill from above in the sport of wrestling
(the moment of the beginning of the basic stage, the moment of the
beginning of rotation to perform the movement, the moment of the
beginning of the player's back turned to the ground, the moment of the
beginning of the competitor touching the ground) for points: the center of
gravity of the man, the center of gravity of the body, the center of gravity
of the arm through which it is possible to clarify the level of the player in
each of the variables under consideration during the moments of
performance.

- Determination of biomechanical indicators (speed output, wheel output,
force output, amount of movement, movement energy) for each of the
man's center of gravity, the center of gravity of the body, the center of
gravity of the arm during the moments of the performance under study
through their correlation with the level of skill performance of the twine
skill from above.

Recommendations:

In view of the conclusions, the researchers recommend the following:

- When training players, focus on increasing the result of speed and
strength the moment the rotation begins to complete the movement the
moment the player's back turns to the ground, it is one of the important
stages for the successful implementation of the skill.

- Using the biomechanical characteristic curve of twine skill from above for
wrestling players with the following biomechanical indicators (speed yield,
wheel vyield, force yield, amount of movement, movement energy) in
evaluating the performance level.

- Propose the application of biomechanical indicators to other skills in the
sport of wrestling, and urge coaches to use them.

- The application of this study in other sports as an objective means of
assessing the level of performance.

=Y.
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Directing certain biomechanical indicators to establish an evaluative
framework using the characteristic curve for the top spinning skill in
wrestlers.

& Mohamed IBRAHIM Awad Al-SharKawY Y Ehab Sabry Mohamed)

Y Department of Combat and Individual Sports, Faculty of Sports Science, Tanta University.
YDepartment of Training and Sports Movement Sciences« Faculty of Sports Science, Tanta University.

Abstract

To establish an evaluative framework using the characteristic curve for the
top spinning skill in wrestlers, certain biomechanical indicators can be
guided by identifying the correlation between selected biomechanical
variables and the performance level of the top spinning skill in wrestling.
The descriptive method was employed due to its suitability for the nature of
the research. The study sample consisted of Y wrestlers selected
intentionally, with Y participants for the pilot study and "+ participants for
the main experiment. These athletes are among the top wrestlers at the
national level. The players' performances were recorded and analyzed to
extract biomechanical variables and measure the performance level of the
top spinning skill for the sample. Through statistical analysis, the following
results were obtained: there is a significant correlation between the
biomechanical characteristics during the key moments of executing the top
spinning skill in wrestling—namely, (the start of the primary phase, the
beginning of rotation to perform the movement, the beginning of the back
turning towards the ground, and the moment the opponent touches the
ground). These correlations involve the center of gravity of the leg, body,
and arm in terms of (velocity, acceleration, force, momentum, and kinetic
energy). This correlation allows the evaluation of a wrestler's level across
these variables and the determination of biomechanical characteristics
during performance moments based on their correlation with performance
level.

Keywords: biomechanical indicators, characteristic curve.
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