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Abstract Introduction: Enhancement in the technical
execution of the classic lifts is one of the principal
objectives of training for weightlifters. Thus, while
signifying the technical identity of the technical
performance of the classic snatch lift full squat conducted
by nearly all weightlifters from around the globe, the
presence of numerous technical differences in the
implementation of the snatch lift along with the
development of strength and speed is uncontrolled, as
proved by numerous scientific studies in weightlifting.
That is why such a research idea emerges to determine the
kinematics of the organization of the snatch lift among
weightlifters in the weight. Aims: The purpose of this
study is to establish the kinematic features of technical
performances among 89 kg weight category natural
classification snatch lift players in the Arab Republic of
Egypt for the sports period (2023-2024). We can state that
the players of this type of Egyptian are almost near the
international calibers. Methods: To accomplish the
identified research objectives, the researcher employed the
descriptive method utilizing the survey method on an
intentional eye of those who did not have weight-lifting
athletes competing at the Republic Championship in 2023—
2024 and it only comprised 8 weightlifter’s players since
there were not many outstanding lift players in this weight
class. Results: The quantities of times, offsets, and speeds
of the main stages of the kidnapping lift for all the players

are established in seven stages according to the reference
model for this study. The bar paths of the players are
different, and the average performance of given calculated
metrics is almost the same as the reference model in this
study. Recommendations: Based on these procedures and
results, the following suggestions are made within the
limits of the research procedures and findings: Carry out
more studies with different samples to identify the
structural differences between them in the kinematic and
kinetic properties of the classical rises. There is a need to
work on developing training programs individually based
on the capacities of the players and their technical
performance characteristics. Compare the Egyptian digital
levels and the global levels in the technical aspect,
biomechanical.

Keywords  Egyptian Weightlifters, Biomechanical
Characteristics, Athletes, Snatch Lift, Bar Path Ling,
Kinetic Analysis

1. Introduction

The integration of modern technology in sports,
particularly in weightlifting, has significantly enhanced
performance analysis and training methodologies.
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Technological advancements, such as wearable sensors
and biomechanical analysis tools, allow for precise
monitoring of athletes’ movements, enabling coaches to
identify strengths and weaknesses effectively. This
evolution has transformed the training landscape,
particularly in individual sports like weightlifting, where
performance optimization is crucial. Devices that track
biomechanics and physiological metrics provide real-time
feedback, allowing athletes to adjust their techniques
during training [1]. The use of big data analytics helps in
tailoring training programs to individual athlete needs,
enhancing overall performance [2,3].

The country was able to make a mark in its first
participation in the Olympic Games held in 1928 in
Amsterdam. Since then, over forty-three medals have been
attained globally, and Egypt has won fourteen Olympic
medals for weightlifting. Weightlifting was subsequently
included in the Olympics in 1920, and Egypt has been
participating in the sport ever since. The nation, however,
goes on revolving around and cultivating its talents, male
and female athletes, a move that increases medal chances.
Nevertheless, this is still a problem today since there is no
structural or physical and oftentimes no available means to
sustain and enhance Egyptian standards in more globalized
weightlifting tournaments [4,5,6].

Achievement in international and Olympic weightlifting
is a factor of explosive power, technique, and
anthropometrical features. The competitors have got to
perform the snatch and clean and jerk and do it in
consistent with the IWMF regulations. These complex
qualities are pivotal for creating the enhanced competitive
shape that is needed to achieve in altered competition and
athletic competition. Specific strength is convincing for
lifting maximal weights, reflected by high relationships
between lowered body strength ratings, including back
squats and isometric mid-thigh pulls, and results in snatch
and clean [7]. It also points to speed and flexibility as
critical for performing the lift efficiently; kinematic
investigations indicate that barbell trajectories can be
improved [8]. Snatch lift can therefore be broken down into
9 phases, each of which involves unique technical
advancements and personal biomechanics in order to
execute effectively [8].

It is evident that the synthesis of physical and motor
performance facets is particularly relevant for optimizing
weightlifting outcomes, especially in snatch lifting
movements. This lift requires maximal force production
and accurate kinematic display in order to produce
maximum acceleration and force profusion. The remaining
sections of this paper describe different components of this
integration. In the snatch lift, the force is constant at its
maximum level and therefore the emphasis on kinematic
parameters such as the barbell's trajectory and joint angles
highlights their significance in both performance
assessment and movement correction [9]. Research carried
out by Arauz et al., [10] showed that successful lifts are
marked by a clear difference in kinematic features such as
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knee flexion and muscle contraction patterns of elite lifters.
Past studies have indicated that the relationship between
snatch performance and components of motor fitness, such
as explosive leg strength and shoulder flexibility, exists
[11]. The dynamics in the throwing process of the snatch
lift can be studied, and it was found that there is a push-pull
relationship between the lifter and the barbell that, if
optimized, would lead to an increase in the performance
[8,12].

The outcomes of the studies stress kinematic evaluation
and the mechanical interaction between the performer and
the barbell as being relevant to enhancing performance.
Coordinate measurements show that weightlifters have
specific patterns and velocities that are maximal in the
second pull with barbell velocity equal to 1.90 m/s [13,14].
Enhancing the barbell loads increases the vertical speed of
the barbell, particularly during the 1st barbell pull, which
plays a central role in lifting performance [15]. The
connection between load and reduction in speed underlines
the requirement for certain training programs that would
facilitate the modulation in the diverse phases of the lift
[15]. Knowledge of the snatch movement biomechanics
may be wuseful in error recognition and training
predisposition concerning relationships between the lifter
and the barbell [12]. The mechanical system is found to be
held by the lifter and the barbell and needs to stay in good
shape to perform efficiently with variable loads [7].

The use of biomechanical data in weightlifting is
important for the improvement of the performance of the
athletes, especially during Olympic games. Coaches must
feed quantitative biomechanical data back to the players in
terms of error correction mechanisms for enhancing
movement coordination in fields. There is a backing of
performance-related literature showing that wearable
technologies and feedback technologies are particularly
good in the monitoring and coaching of athletic
performance. Real-time biomechanical feedback (BMF)
systems use sensors to provide instant information on the
movements that athletes are making and enable a change to
take place during training [16]. Other wearable devices,
including in-shoe sensors, have demonstrated the ability to
capture Kinetic & kinematic patterns during weightlifting
while providing coaches with information on performance
discrepancies [17]. This approach seeks to increase the
athletes’ performance quality and thus optimal rates of
success in international and Olympic arenas, especially in
the 89 kg class, as Egyptian lifters seek to bring World and
Olympic nearer to perfection in the Paris 2024 Olympics.

1.1. Aim of Study

This research aims to:

1- Identification of the average properties of the kinetic
path of movement of the rod in the snap lift of the test
sample.

2- Knowledge of the stages of the kinetic performance
of the snatch lift in the test sample.
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3- Determination of the average values of the examined
biomechanical variables due to the test sample.

1.2. Search Questions

Given the objectives, samples, and procedures of the
research, the researcher formulated the following
questions:

1- How many levels of the kinetic power of the snatch
lift are there in the test sample?

2-  What is the value of the mean values of the examined
biomechanical variables for the abduction elevator of
the test sample?

3-  What are the linear kinematic properties of the beam
in the snatch lift of the research sample?

2. Materials and Methods

2.1. Participants

The sample refers to the research community of
weightlifters in the Arab Republic of Egypt who are
affiliated with the Egyptian Federation for the sports period
(2023-2024). The given intentional approach to selecting
the sample was employed to select the players from the 89
kg weightlifting players who took part in the first-class
championship of the Republic and who took the 1st, 2nd,
3rd, 4th, 5th, 6th, 7th, and 8th places. But there were only 8
players. The participants in this study were the top eight
weightlifters in Egypt at 89 kg with the following
characteristics: age = 23.025 +1.52 years; height =1.76 &+
0.025 m; mass = 87.75 = 1.89 kg; and grip strength =
153.25 +5.14 kg. The sample was chosen in this way
because these players are the best players in Egypt, and it is
preparing them to participate in the Olympic Games in
Paris 2024. The research sample (Descriptive data) of the
subjects is presented in Table 1.

Table 1. Sample characteristics
Subjects | Age | Height (m) | Body mass (kg) | Snatch Result

1 23.4 171 88.9 160
2 215 1.74 83.7 162
3 22.8 1.76 88.8 155
4 24.3 1.77 87.8 146
5 20.8 1.78 86.5 149
6 21.8 1.79 89.7 151
7 25.7 1.80 87.9 153
8 23.9 1.75 88.7 150

Mean | 23.03 1.76 87.75 153.25

SD=+ 1.63 0.03 1.89 55

2.2. Devices and Utilities for Data Collection

A calibrated medical scale is used to measure mass in
kilograms and a Ristameter device is used to measure
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height in centimeters. Stickers that reflect light on the bar
are used to distinguish the points solved and 15 points of
the players’ anatomy. The training field extends to 4 meters
in length and 4 meters in width. A legal weightlifting group
is used in competitions. Two video cameras, such as
Panasonic CCD100X recording at 50 frames/sec, and two
camera tripod stands fitted with a water scale, a personal
computer, and 3D MaxTrag2. 2 software for kinematic
analysis. A calibration box is cubical and has dimensions
of 2 lengths, 1 breadth, and 2 heights and a USB size of 256
GB.

2.3. Procedures

The researchers conducted a preliminary test study on
September 13, 2023, in the weight room at the Army
Vanguard Club, which will also serve as the location for
the main experiment study. The purpose of this preliminary
study was to assess the suitability of the location, lighting,
and equipment for the upcoming main experiment.
Additionally, it provided an opportunity for the assistants
to familiarize themselves with the procedures that they
would need to follow during the experiment study.

We conducted preparations for filming at the designated
location based on the findings of our exploratory study.
The researchers determined the final procedures, which
included installing cameras vertically on tripods—one on
each side with a 45-degree viewing angle at the level of the
front player. The cameras were positioned 5.25 meters
from the center of the table and at a height of 1.40 meters.
A calibration box was used to ensure accurate
measurements, and the filming location was checked for
proper lighting and any potential obstacles. The
experiment was carried out in September 2023, and data
from the study participants were transferred to the
computer for analysis. Each player's clips were numbered
according to the analysis requirements. Biomechanical
variables such as the number of main performance stages in
the snatch lift, time taken for each stage, angular velocity
and displacement of main joints, work and Kkinetic energy
expended during different stages of the lift, and Kkinetic
variables for the bar were calculated and analyzed.

2.4. Statistical Analysis

The significance of the findings was underscored by the
computation of various statistical parameters, including
mean and standard deviation (Std). A significance level isp
< 0.05. Absolute values are reported as the mean #SD.
Data analysis was carried out using Statistical Package for
Social Sciences (SPSS) software version 0.26, located in
Chicago, IL, USA.

3. Results

Table 2 describes the types of movement performance of
the snatch lift in the study sample, the timing, and key
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moments in implementing the snatch skill, and displays the
changes in the barbell’s velocity during the snatch
movement, thus showing the kinematic performance of the
barbell. More particularly, M1 symbolizes the barbell
traveling through the range of motion of the initial setup
position to the position depicting the first maximal knee
joint angle. M2 can be used to indicate the range of motion
from maximum to minimum knee angle, while M3 to M6
portray different phases of the barbell journey to attaining a
squat position as indicated in Figure 1.

Figure 2 alongside Table 3 outlines the timeframe of
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technical skill execution throughout the snatch lift among
research participants in separate analyses. The participants
required (0.51 +0.05) seconds to perform their initial lift
during the evaluation. During bar crossing, the participants
took an average of (0.13 +0.03) seconds to reach the knee
stage. The research participants completed the second pull
step within (0.12 +0.02) seconds on average. The average
time participants turned and immersed under the bar was
(0.21 £0.03) seconds, followed by an average holding and
stabilizing time of (0.26 +0.04) seconds.

Table 2. Phases and time instants for analyzing the snatch

No. Phases in Snatch Time and critical moments in Snatch
1 First pull (FP) Barbell lift off (M1)
2 Transition (T) First maximum knee extension (M2)
3 Second pull (SP) Maximum knee flexion (bar max Vv) (M3)
4 Turn over (TO) Bend the knees after a full access to the maximum speed (M4)
5 Catching and Absorption (CA) Control of the bar and absorption of movement (M5)
6 Fixation (F) Install the bar on the arms in a squatting position (M6)
7 Stand (S) Stand up from squatting position in snatch(M7)
Technical Phases of the snatch
! l\ I
Z ./
Start First Phase Second Phase Full Extension Convert Receive & Fixing

Figure 1. Phases and time instants for analyzing the snatch

0.5

04

0.3

Score

0.2

0.1

FP T

SP TO CA

Phases in Snatch

==X ==@==Std +

Figure 2. The data presented includes the mean values and standard deviation of the biomechanical variables observed during the snatch moment in

the study sample
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Table 3. Time Phase analysis
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figures 3 and 4 of this study.

N Phases in Snatch MU X Std + Table 4. Displays the angular velocity of the joints (ankle, knee, hip)
1 FP s 051 0.05 during both the first and second pulls
2 T s 0.13 0.03 . First pull Second pull
N Joints mu
3 SP s 0.12 0.02 X Std. X Std.
4 TO s 0.21 0.03 1 Ankle <s 73.6 8.4 234.6 317
5 CA s 0.26 0.04 2 Knee s 229.5 328 338.1 61.4
* The sample is the number of attempts to be analyzed, X = Average, Std 8 Hip S 1607 259 i 416

=+= Stander deviation

Table 4 and Table 5 indicated the average angular
velocity of the major joints (ankle-knee-hip) of the lift
snatch movement. Thus, in the first pull, the angular
velocity was equal to 73.6 d/s for the ankle, 229.5 d/s for
the knee, and 160.7 d/s for the hip. In the second pull, the
angular velocities of the ankle, knee, and hip were 234.6
d/s, 338.1 d/s, & 334.3 d/s, respectively, for a single trial.
The angular displacement in the first pull went from 127.5
d/s for the ankle to 145.8 d/s for the knee to 105.4 d/s for
the hip. In the second pull, it ranged between 145.2 d/s for
the ankle, 166.5 d/s for the knee, and 193.8 d/s for the hip.
These results can be depicted in the research sample,

400
350
300
250
200
150
100

50

score

First pull

* The sample is the number of attempts to be analyzed, X = Average, Std
= Stander deviation

Table 5. Angular displacement of joints (ankle- knee- hip) in the first
and the second pulls

First pull Second pull
N Joints mu
X Std + X Std +
1 Ankle ° 1275 6.3 145.2 4.6
2 Knee ° 145.8 13.8 166.5 3.7
3 Hip ° 105.4 6.3 193.8 5.3

Analyzed, X = Average, Std = Stander deviation

Second pull

Joints

== ANkle ==@==Knee Hip

Figure 3. This dataset contains joint angular velocity measurements from the ankle, knee, and hip for both movement phases, first and second pull

250

200

150

score

100

50

First pull

Second pull

Joints

=@ Ankle e=@u=Knee Hip

Figure 4.

The data provided includes the angular displacement of joints (ankle, knee, hip) during both the first and second pull
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Table 6 presents the results of the absolute and relative
power work and kinetic energy during the snatch lift
among the participants in the study. The absolute power in
the first pull was (1025.2 + 184.8) watts/kg and in the
second pull (2851.2 +225.8) watts/kg. The relative power
of the first push was 6.89 +1.16, while the relative power
of the second push was 19.18 +1.24, and the absolute work
of the first push was 556.1 +78.7, while the absolute work
of the second pull was 375.6+75.2, and relative work of
the first push was 3.75 +0.55, while the absolute work of
the second pull was 2.52 £0.43, as presented in Figure 5.

Table 7 displays the linear kinematics of the barbell
during the snatch together with other prominent
characteristics of the Olympic lift as well as related
variables. Start and finish barbell heights were measured
with a motion analysis system as 0.38 m and 0.53 m for the
first pull and as 0.43 m and 0.91 m for the second pull,
which confirmed the progressive increase in barbell
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displacement through the lift phases, demonstrating the
athletes’ capacity for creating a large amount of force to
elevate the barbell. The maximal height of the barbell was
1.15 m, showing the proper technique and force. The rattle
drop of 0.15 m indicates negative gravitational control
during the descent, while the highest values of vertical
velocity oscillations in the first and second pull are 1.16
m/sec and 1.83 m/sec, respectively; the signal enhanced
acceleration and application of power to sustain flight as
the lift progresses. Horizontal displacement towards the
athlete in the first pull was 2.89 cm and in the second pull
was 2.19 cm, which shows a little decrease in narrow
horizontal movement and amazing stability in transition.
Lastly, the horizontal displacement of the barbell increased
to 3.21 cm after the barbell was in descent from the
maximum height, signifying the need to regulate the

barbell during the lift, as presented in Figure 6.

Table 6. Power output and Mechanical work during the first and second pulls of the snatch

First pull Second pull
N Variables mu
SD=+ X SD=
1 Absolute power w 1025.2 184.8 2851.2 225.8
2 Relative power Kg 6.89 1.16 19.18 1.24
3 Absolute work J 556.1 78.7 375.6 75.2
4 Relative work J.kg 3.75 0.55 2.52 0.43
3000
2500
2000
2
o 1500
O
wv
1000
500
0 .
X SD+ X SDx
First pull Second pull

Power output and Mechanical work

—&— Absolute power W.kg

Relative power W

Absolute work J Relative work J.kg

Figure 5. The data provided includes the Power output and Mechanical work during the first and second pulls of the snatch
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Table 7. Linear kinematics of the barbell in snatch

N Variables X Std+
1 BHEFP (m) 0.53 0.03
2 BHESP (m) 0.91 0.05
3 MHB (m) 1.15 0.06
4 DDB (m) 0.15 0.02
5 MVVBFP (m.s) 1.16 0.12
6 MVVBSP (m.s) 1.83 0.08
7 HDTPFP (cm) 2.89 0.43
8 HDTPSP (cm) 2.19 0.76

HDTBDMH (cm) 3.21 0.88

BHEFP= Barbell height at the end of the first pull, BHESP= Barbell height at the end of the second pull, MHB= Maximal height of barbell, DDB=
Drop displacement barbell, MVVBFP= Maximal vertical velocity of the barbell in the first pull, MVVBSP= Maximal vertical velocity of the barbell
in the second pull, HDTPFP= Horizontal displacement toward the player in the first pull, HDTPSP= Horizontal displacement toward the player in
the second pull, HDTBDMH= Horizontal displacement toward player after the beginning of descent from maximum height.

35
3

2.5

score

0 P °-

BHEFP BHESP MHB DDB

MVVBFP  MVVBSP HDTPFP HDTPSP  HDTBDMH

Linear kinematics of barbell

— X

= Std+

Figure 6. Linear kinematics related to the barbell in snatch lift

4. Discussion

The purpose of this study was to establish the
biomechanical profile of snatch of the Egyptian
weightlifters in the 89 kg category, and the primary
kinematic variables were effectively measured and
recorded using a video tracking system and freeware. The
findings will serve as information for the present
competition level of weightlifters to coaches and sports
scientists that will assist them in their training process.
Table 1 shows the kinematic characteristics of the snatch,
which consists of seven technical phases: A bar movement
consists of the positioning and pull phase, passing the bar
to the knee and first pull to full extension, then the minute
of transition and drop, fourth the stabilization of the bar
and itself, then the control or follow-through phase, and
lastly leaving the bar. Snatch lift performance, particularly
in the first phases of the lift, increases when the lifter can
efficiently perform this lift during technical phases. This
technique offers greater power and speed, which proves so

vital in the overall efficiency of bar swing and stability in
the lift. The rest of this article offers a description of the
distinctive characteristics of this technique. Exercise: The
snatch lift is broken up into numerous phases, and each of
them has to meet biomechanical optimal standards to gain
the highest possible performance [8]. The primary major
phases are the scoop, dip, or wave and catch; while
handling the bar, the lifter needs to have adequate speed
and control in managing the movement of the bar [17].
Primary studies indicate that weightlifters who possess
these decrement phases can manage weights in the heavier
category because of enhanced kinematic and Kinetic
coupling between the weightlifter and the barbell [12].
Though practicing the snatch lift barebacked, it can be
adapted to confirm technical competence, which is vital in
improving force application and raising the upper limit,
especially in the areas of physical disability sports. There is
a lot of literature devoted to the importance of technical
preparation and biomechanical approaches in the processes
of performance improvement. It has also been found that a
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set training program using video playback that has
slow-motion reactivation has evidenced significant
improvements in the snatch technique, specifically in
young weightlifters [18]. The snatch lift might best be
described as requiring the right type of body and being the
right type of person, combined with a certain amount of
technical skill, and wherein any technical flaws can be
disastrously costly. Awareness of all the kinematic
parameters is crucial for young athletes who aspire to
enhance their lifting performance [9]. Furthermore, the
findings have clearly shown that successful weightlifters
possess an entirely different kinematic profile, and these
outcomes corroborate the notion that technical competency
has a positive relationship with performance [10]. Thus,
the optimization of the movement pattern during the snatch
lift requires a precise calculation of the barbell path as well
as examining the lifter’s body movements and helping to
reduce errors and improve lifting performance [8]. From
this standpoint, the researchers conclude that young
players’ fun and effective application of the research
sample with the ability to demonstrate the seven technical
phases is sufficient proof of the mastery of all technical
phases of the snatch lift because the two mean the efficient
use of force, which in turn enables the players to lift heavy
weights during weightlifting competitions. From the above,
the researcher can confirm the answer to the research’s first
question.

Table 3 the time of the first pull came, which is the
largest among the time of the five main stages because it is
the stage of generating force and speed, in which the
weight is moved from stability, which makes it need to
exert maximum force to get rid of the effect of gravity on
the weight, which makes the movement a little slow than
the rest of the stages, i.e. the side it is. It is the longest in
terms of vertical displacement of the bar. The first pull
requires maximum force to initiate movement, often
resulting in slower velocity compared to subsequent phases
[19]. Studies indicate that an upright torso and optimal
barbell positioning enhance peak force and rate of force
development during this phase [20]. Elite weightlifters
exhibit specific kinematic patterns during the first pull,
such as knee flexion and increasing barbell velocity, which
are crucial for effective lifting and the trajectory of the
barbell and the lifter's center of gravity are essential for
maintaining balance and stability throughout the lift [14].

Tables 4 and 5, show the crucial overall synchronization
of the limb movements between thighs and wrist during the
first pull, transition and second pull. In the first pull phase,
all the hip extensors like the gluteus maximus and the
hamstrings pull the hips back and | & I knee and ankle
joint stabilizers. This engagement is critical in laying a
good foundation for the lift, as detailed in the following
sub-topics [21]. During the transition phase, knee extensors,
particularly the quadriceps, come into play to stabilize and
control the movement as the barbell gets past the knees
[22]. Those who specialize in studying high-level
weightlifting biomechanics have also noted that this
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transition phase is very desirable within the snatch lift. The
last thing that needs to be maintained is the angular
velocity of the knees, more specifically, in the backward
push through the forward acceleration phase. This dynamic
movement can be considered the necessary initial position
out of which the bar rises above the knee level to an
adequate velocity to store elastic energy, which is then
retrievable in reaction to the backward extension and
forward contraction of the knee joint extensor muscles.
Data from the second pull show that the recorded
maximum speed of the thigh extension is higher than that
of the knee extension and leads to an increase in the bar
acceleration. Their interaction also plays a major role in
increasing the force with which the second pull is delivered
and, so, improving performance in the snatch lift. From this
intricate analysis, it is quite clear that without knowledge
of muscular involvement and joint mechanics, appropriate
lifting methods cannot be enhanced, and, by implication,
athletic performance cannot be optimized.

Tables 6,7 present the average work and kinetic energy
of the stroke and relative stroke during the snatch lift in
the research sample. The results were in concordance with
the data stated in the studies because, as mentioned
previously, the amount of the absolute force was higher in
the first pull as compared to the second pull. This was due
to the assumption that high-level players pull the bar off
the ground with a lot of force and in less time to pass the
force to the bar in the phase where it crosses the knee and
to invest this force more in the second pull phase since the
relative power in the second pull was higher than in the
first pull. This agrees with what was dissected in studies
[14,19,23]. The study also revealed that the absolute as
well as relative mechanical work during the first pull was
higher than in the second pull because the stage of total
pull is slow and is best described as force-oriented, while
the second pull is fast and is best described as power-
oriented. According to the findings of Souissi, M. A. et al.
[18], the absolute mechanical work of the first pull is
wholly utilized both to pull and to reach the right
velocities that enable a player to swing across the bar
towards the knee while at the same time amplifying inertia
without much loss of velocity. The length of the first pull
also determines a large contribution towards the amount of
work that is done. Jon M.H., Rim UR [8], confirm that the
player is able to make the bar move at high speed towards
the second pull stage, and this makes the acceleration of the
bar in the shortest time and distance possible. This
accounts for the low second pull time of high-level players
and their mere effort of doing a little exercise in order to
gain highly effective acceleration, which ensures that the
player collapses under the bar while the bar continues to
rise up until it reaches the appropriate height on the bar for
adoption of the most correct posture. This is in line with
[14,17,24] which pointed out alterations in technical
execution of weightlifting, particularly the snatch lift, from
where weightlifters begin. Those with high values should
place enhanced emphasis on getting the most external force
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into their first pull and put that force into the first phase of
crossing the bar to the knee and also place that force into
the second phase of pull to advance the phase of inertia
where the bar is moving at the conclusion of the second
pull phase. The researcher has reasoned this to the
calisthenics motivated weightlifters of the last decade,
theirs being a desire to build muscles while reducing their
fat levels considerably, especially in the middle weight
categories (77-94) kg, which are considered the ideal
categories for showing strength and speed in weightlifting.

The results of Table 7 showed the values of the linear
variables of the rod in the research sample, which were
divided into three main axes: The formula is obtained from
rod height — rod speed — the horizontal movement of the
rod. Such findings were consistent with Palandi J. et al. [6],
Abdel-Reda A-J. [9], Viorel, U. M. etal. [13], Cao W. et al.
[14], Hribernik M. et al. [16], Ang CL, er al. [17], as the
authors pointed out that the bar approaches the player in the
first pull. This is applied understatedly during the pull
phase as a means of applying muscle power to move the
bar horizontally. A small amount is very necessary to
assess the quality of technical performance of the snatch
lift; if the horizontal displacement of the bar matters in the
lift then the greater the variation in such displacements the
more work and motor ability are being used by the athlete
to be able to control the path of gravity. This is also in line
with what was portrayed by the studies [17,25,26,27] that
weightlifters have two models of velocity curves, one with
two-fold, and one with a single fold, which is due to a
gradual rise from the start of the pull-up to the max velocity
and then to the second which is typical of the elite players,
and that these players are, except in a small case, due to a
quick start or in cases of very fatigued pulls. All insisted on
the path of the bar’s movement in the snatch being
S-shaped according to English, and the position of the axis
of movement, the proximity of the bar to the body of the
player, and the distance should be comfortable and cannot
exert a strong influence on the rate of the bar, the rate that
he has to achieve. The researcher is of the opinion that the
steadiness of the bar path line for the player regardless of
whether the weight is small or large is one of the key
factors that are used by the researcher to assess the
efficiency of the weightlifter motor performance and that
to the coaches are fully attentive to the fixing of the bar
path line with the player results in what is referred to as the
motor goal in weightlifting. In line with these findings,
several studies, as indicated, have also shown [28-31]. In
the presentation and analysis of the study results, the
study questions have been answered.

5. Conclusions

In the following study, a field biomechanical evaluation
method was presented for studying the kinematics and
dynamics of the snatch in weightlifting. These videos were
recorded, and eight players were selected for analysis using

free software known as Kinovea. At the end of the study,
the performance stages in the snatch for the junior
weightlifters were determined, and the most crucial kinetic
parameters of the snatch were also determined (vertical
velocity of the bar at every level of performance; vertical
acceleration in the first pull and second pull; height of the
bar in the first stroke and height attained in the second
stroke in the snatch—shape of the vertical bar path line in
the snatch). The method enabled this study to assess the
likelihood of weightlifters delivering the optimum velocity
for a successful snatch and identify possible technical
flaws arising from velocity loss in the transition phase. It
can also be useful for the coaches and scientists to find
some technical inaccuracies of the snatch in some of its
phases. The collected information can also be used to
analyze the efficiency of training, establish errors, and
predict future training and competitions.

6. Recommendations

Concerning the objectives of this research, consideration
of the number of subjects included the methods in use; as
well as the conclusions made, the researcher offers the
following recommendations. To begin with, it is vital to
draw attention to the fact that the technical and
performance aspects should be regulated throughout the
training process. This can be done by using modern
equipment that can offer feedback on efficiency rates
during the performance. Furthermore, it is recommended
that periodically individual performance models of each
weightlifter should be developed to help evaluate changes
in performance from time to time. Also, the researcher
recommends future studies that involve the comparative
analysis of the kinetic and technical profiles of elite
weightlifters. Such studies would help the health
departments know the differences in performance between
the various skill levels to make the necessary interventions.
Also, it is suggested to establish training programs that
would consider the achievement-restriction sportspersons’
performance level, thus making it possible to introduce a
more specific approach towards training. In addition, the
monitoring of training progress, according to each of the
stages in the training regime, will enable effective
data-driven modifications and improvements to be made
to the training process with a view to achieving the best
athletic results.
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