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ABSTRACT

Background and Objective: Since identifying the best way of performing the
Judan Mai-Mawashi-Geri technique is one of the concerns of coaches and
karatekas, the aim of this study was to compare the selected kinematic variables
of four methods of implementing the Judan Mai-Mawashi-Geri technique by elite
male karatekas.

Methodology: Eighteen elite male kumite practitioners voluntarily and
purposefully participated in this study. Nine markers were attached to the
anatomical points of the hitting foot and the four methods of implementing the
Judan Mai-Mawashi-Geri technique were filmed by three Hero3 cameras at an
imaging speed of 240 Hz. Using SkillSpector software (version: 1.3.2), the
resultant of the peak velocity of the lower limb joints, total distance, total velocity,
and total acceleration was directly obtained. The one-way analysis of variance
and the Bonferroni post-hoc test (p<0.05) were used with SPSS software
(version: 22) for statistical analysis due to the normality of data distribution.
Results: The results showed a significant difference in the four methods of
performing the Judan Mai-Mawashi-Geri technique in the peak velocity of the
pelvic, knee, and ankle joints as well as total distance, total velocity, and total
acceleration.

Conclusion: According to the results <the first method of execution «which starts
in the first phase with 90 degree hip flexion (knee lift) «due to high speed and the
possibility of scoring in the shortest appropriate time interval <against other
tactics, Due to the closure of the opponent's attack route <Dai and Deashi can be
recommended as a more efficient technique to the Athlete of the Kumite.
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Extended Abstract

Background and Objective: Karate is one of the most popular martial arts, which
means the art of fighting empty-handed and includes hand and foot techniques. The
main leg techniques of karatekas are Mai-Geri, Mawashi-Geri, Ora Mawashi-Geri,
Oshiro-Geri, and Yoko-Geri. The technique of Judan Mai-Mawashi-Geri technique (a
rotational kick to the opponent’s head with the front foot) is a combination of two basic
karate techniques, Mai-Geri (kick from the front) and Mawashi-Geri (rotational kick) is
one of the most widely used leg kicks in karate. Some studies have shown that during
the competitions, the highest score was obtained from the foot techniques using the
Judan Mai-Mawashi-Geri technique.

In addition, the optimized implementation of the Judan Mai-Mawashi-Geri technique is
of special importance for kumite practitioners in kumite competitions since one
hundredth and one thousandth of a second play a significant role in obtaining medal .
Some researchers have reported that in order to reach the highest velocity in the Mai-
Mawashi-Geri technique, the knee must be bent (flexion) as much as possible and the
heels must be close to the hips so that the space for limb acceleration is provided and
the velocity of performing the technique is increased. In addition, to use the acceleration
and to reach high velocities, the knee must be fully opened (up to 180 degrees) (knee
extension). To achieve high velocities, the extension phase should be shorter. Some
other studies have also examined the kinematics of the back-foot and front-foot
mawashi techniques (Judan Mawashi-Geri i), but they have not provided an optimal
solution for improving the performance of the mawashi technique.

According to the research conducted on teaching the Judan Mai-Mawashi-Geri
technique, there is still disagreement on the selection of the most efficient method in
terms of speed of execution and countering the opponent's tactics. Therefore, the
purpose of this research was to compare selected kinematic characteristics of four
different execution methods of the Judan Mai-Mawashi-Ger technique, under the same

attack conditions and opponent's position.
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Materials and Methods:The statistical population of this descriptive-comparative study
consisted of 250 karatekas with an experience of participating in the Iranian National
Karate Team and the National Karate Super League in the kumite section from 2017 to
2020. The remaining 18 kumite practitioners with mean and standard deviation age of
24 .11+3.5 years, 2.5+1.98 years of presence in the national karate team, 2.8+1 years of
presence in the Karate Super League, height of 176.2+4.6 cm, and weight of 73.7t6.5
kg participated in this study purposefully and voluntarily.

For kinematic analysis of the technique, Five markers were installed on the outer part of
the pelvis, knee lateral epicondylitis, the center of mass of the entire foot, the outer
ankle, and the small finger on the outer side of the hitting foot, and four markers were
installed on knee medial epicondylitis, the center of mass of the entire foot, the medial
ankle, and the thumb at the inner side of the hitting foot. The four methods of performing
the Judan Mai-Mawashi-Geri technique were carried out in three phases (guard or
preparation, the principal movement or flight, the moment of hitting the target or the end
of the movement) as follows :The first method of performance: Guard, 90-degree thigh
flexion (knee lift), knee opening, the moment of hitting the target, back to guard,The
second method of performance: Guard, 45-degree rotation of thigh, knee opening, the
moment of hitting the target, back to guard ,The third method of performance: Guard,
90-degree rotation of thigh, knee opening, the moment of hitting the target, back to
guard, The fourth method of performance: Guard, 120-degree thigh flexion, knee
opening, the moment of hitting the target, back to guard. Three Hero3 cameras (made
in the USA) with a shooting speed of 240 Hz were used to capture the karatekas’
performance.

In the data processing stage, the low-pass smoothing filter command in the SkillSpector
software (version:1.3.2) was used, and to be comparable, the collected data were
normalized based on time. To measure the resultant of the X, Y, and Z axes, the peak
velocities of the pelvis, knee, and ankle joints, the total distance (using the marker of the
little toe of the hitting foot), the total velocity, and the total acceleration (using the marker
of the center of mass of the foot) were used from the SkillSpector software (version:
1.3.2) which has a measurement accuracy of 0.03 mm, reliability evaluation from
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medium to good, and correlation coefficient (icc) of 0.71 to 0.99. This software also has
the ability to calculate kinematic variables in a three-dimensional mode (X, Y, Z) directly.
For the statistical analysis of the data, the mean and standard deviation were used.
After ensuring the normal distribution of data using Shapiro-Wilk tests, the Leven test
was used for homogeneity of data variance, one-way analysis of variance test was
employed to check the significant difference in the results, and the Bonferroni post-hoc
test at the level of p<0.05 was used with SPSS software (version: 22) in case of a

significant difference.

Results: The results showed a significant difference between the peak velocity of the
pelvic, knee, and ankle joints in the four methods of performing the Judan Mai-Mawashi-
Geri technique (p<0.05).

The maximum and minimum peak velocities in the pelvic joint were observed in the
second and fourth methods of performing the technique, respectively, while the
maximum peak velocity in the knee and ankle joints were observed in the first method of

implementing the technique)Fig 1).

peak velocity(m/s)
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Fig 2. peak velocity (m/s) in the lower limb joints in the four methods
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Moreover, the results showed a significant difference between the total distance, total
velocity, and total acceleration in the four methods of performing the Judan Mai-
Mawashi-Geri technique (p<0.05). The maximum and minimum total distances were
observed in the third and fourth methods of implementing the technique, respectively

(Fig 2).

total distance(m) - total volocity(m/s)
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Fig 2. total distance(m) and total velocity (m/s) in the four methods

The maximum and minimum total velocities were observed in the first and fourth
methods of performing the technique, respectively (Fig 2). The total acceleration was

higher in the first method of performing the technique compared to those of the others
(Fig 3).
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total acceleration(m/s?)
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Fig 3. total acceleration(m/s?) in the four methods

Conclusion: According to the results, the first method of performing the technique
which starts in the first phase with a 90- hip flexion (knee lift), due to its high speed and
the possibility of scoring in the shortest time interval, is more effective compared with
the Dai and Deashi tactics and because it closes the opponent’s attack route. The first
phase in the first method of performing the technique is similar to the Mai-Geri
technique and the more quickly the beginning of the first phase of the technique by
lifting the toe off the ground and pulling the knee up. The more successful the kumite
practitioner will be in the second and third phases and finally the higher the speed of the
technique will be. Therefore, it is suggested that coaches and kumite practitioners use
the Mai-Geri technique and the quick high-knee as the exercise for the first method of
performing the Judan Mai-Mawashi-Geri technique.

Keywords: Martial Arts, Judan Mai-Mawashi-Geri, Biomechanical Phenomena, Four
Common Methods, Elite Male.

The message of the article :The results of the present study showed that the first
method of implementation in terms of peak velocity and short time interval is the best
method of implementation. On the other hand, the first phase of the first method of

performance is similar to the Mai-Geri technique, so it is suggested that coaches and
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kumite practitioners use the Mai-Geri technique and the quick high-knee as the exercise

for the first method of performing the Judan Mai-Mawashi-Geri technique.
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