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Abstract

One of the main criteria for evaluating a karate athlete’s technique in competitive
conditions is the focused execution of individual phases of competitive exercises, the duration
of which depends on the complexity of the overall time structure of the competitive exercise.
Goal of research: to investigate the temporal characteristics of the «Sweep-forward-strike»
and «Attack from a clinch» competitive exercises performed by karate-do athletes. Research
methods used: In this study, we employed the following research methods: theoretical
analysis of literature sources, pedagogical observation using instrumental methods of video-
biomechanical analysis and multifunctional accelerometry, and statistical methods. The study
involved 30 male karate athletes training at the preliminary basic training stage. The results:
The results of the pedagogical observation of the rhythm of competitive exercises performed
by karate athletes at the preliminary basic training stage are presented. An analysis of the
temporal structure of the «Sweep-forward-strike» competitive exercise revealed that athletes
perform a pronounced sweep with the attacking foot at a minimal distance from the tatami,

which facilitates throwing the opponent off balance. It was established that the exercise
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structure consists of three phases performed with a sequential decrease in their duration.
However, this duration of key points does not correspond to the correct rhythm of this
competitive exercise, indicating that athletes focus their efforts on preparatory actions. A
study of the temporal structure of the competitive exercise «Attack from a clinch» revealed
that athletes spend the most time on phases such as transitioning into a clinch, exiting the
clinch, and completing the strike — exiting the attack zone. Conclusions. The data on the
analysis of rhythmic patterns in competitive exercises performed by athletes training at the
basic preparation stage have been expanded, with an emphasis on the rational distribution of
effort during the execution of competitive exercises. Time characteristics have been identified
that fully characterize the technique of performing the competitive exercises «Sweep-forward-
strike» and «Attack from a clinch» and can be used to monitor the development of technical
proficiency in young athletes.

Keywords: karate-do; rhythm; competitive exercise; temporal structure.

Myapuk I. YacoBi xapakTepuCTHKHM TeXHIYHMX [iii KapaTHcTiB Ha ertami
nomnepeaHboi 0a30B01 MiATOTOBKM.

AHoTanis. OqHUM 3 OCHOBHUX KPHUTEpIiB OI[IHKM TE€XHIKHM CIOPTCMEHA-KapaTUCTa B
YMOBax 3MarajibHoi 0OpOTHOM € aKIEHTOBaHE BUKOHAHHS OKpeMHX (a3 3MarajibHUX BIIPaB,
TPUBAJIICTh SIKUX 3QJICKUTH Bil CKJIATHOCTI YaCOBOI CTPYKTYPH 3MarajbHO1 BIIPAaBH B IJIOMY.
Mema Oocniosxcents. TOCTIIUTA YacOB1 XapaKTEPUCTUKH 3MarajabHuX BipaB «lligciuka uepes
ynap» Ta «Artaka 3 KIIHYY» CIOPTCMEHIB y Kapare-10. Memoou odocniddcenus. Y poOOTi
HaMU 3aCTOCOBaHI TaKi METOJM HAYKOBOTO JIOCIHIHKEHHS: TCOPETUUHUIN aHaTI3 JITepaTypHUX
JDKEpell, TMeJaroriyHe CIOCTEPEKEeHHS 3 BUKOPUCTAHHSM IHCTPYMEHTAJbHUX METOIUK
KOMILJIEKCY B1€0-010MEXaHIYHOrO aHamizy Ta Oararo(yHKI[IOHAIbHOI aKcelepoMeTpii,
METO/JM MAaTeMaTU4HOI CTAaTHCTUKH. Y AOCHIKEHHI mpuiiManu y4dactb 30 CIOPTCMEHIB-
KapaTHCTIB (YOJIOBIKM), KOTpl TPEHYIOThCS Ha eTami MonepeiHboi 0a30BOi MiArOTOBKH.
Pezynomamu. Tlonano pe3ynbTaTd MPOBEIECHOTO MEAArOTIYHOTO CIOCTEPEKEHHS 32 PUTMOM
3MarajlbHUX BIIpaB CIOPTCMEHIB-KapaTUCTIB Ha eTami MOINepeaHboi 0a30BOi MiATOTOBKH.
JlocmimkeHHsT 4acoBOi CTPYKTypH 3MaranbHux BrnpaB «lligciuka yepe3 yaap» yCTaHOBIEHO,
CIOPTCMEHHM BUKOHYIOTH aKIIEHTOBAHO MIJICIUKY Ha MiHIMaJbHIN BiICTaHI CTONHU aTaKyl4oi
HOTH BiJl TaTaMi, 1110 TOJIETIIYe BUBECHHS CylIEpHUKA 31 CTaHy PIBHOBAru. Y CTaHOBJIEHO, 110
y CTPYKTYpi BOpaBH € Tpu (a3d KOTPI BUKOHYIOTHCS 3 IOCIIOBHUM 3MEHILICHHAM iX
TpuBajocTi. [IpoTe, Taka TpUBAIICTh BY3JIOBUX ITyHKTIB HE BIAMOBIAE MPABUIBHOMY PUTMY

i€l 3MarajgbHOi BIPaBH, 1 CBITYUTH MPO Te€, IO CHOPTCMEHH AKIEHTYIOTh 3YyCHWJUIS Ha



MIATOTOBYMX AisAX. J{OCHIPKEHHSIM 4acoBOi CTPYKTYPHU 3MarajibHOI BIPaBU «ATaka 3 KIIHUY»
YCTaHOBJICHO, 1110 CIIOPTCMEHHU 3aTPavyaroTh HAHOLIbIIE Yacy Ha Taki a3u sK Nepexia B KIIiHY
— BHUXIJ 3 KIIHYY Ta 3aKiHYECHHS yJaapy — BUXIiJ 3 30HU aTtaku. Bucnoexu. Po3mupeno nani
[IOJI0 aHaJli3y PUTMOBUX MOJIENIEel 3MarajibHUX BIIPaB CIIOPTCMEHIB, SIKi TPEHYIOTHCS Ha eTarli
0a30BO1 MIITOTOBKHU 3 aKLIEHTOM Yy Ha PaIliOHAJIBHOTO PO3MOJILTY 3yCHIIb IiT4ac BUKOHAHHS
3MarajJlbHUX BIIpaB. Bu3HaueHO, 4YacOBI XapaKTEPUCTHKH, KOTPi IOBHOIO MipOIO
XapaKTepU3yIOTh TEXHIKY BUKOHAHHS 3MarajipHux Bopas «lligciuka uepes ynap» ta «Ataka 3
KJIiHYY», Ta MOXYTb BHUKOPHUCTOBYBATHUCH JUISI KOHTPOJIO 32 CTAaHOBJICHHSM TEXHIYHOI
MalCTEePHOCT] FOHUX CIIOPTCMEHIB.

Kaiouosi ciioBa: Kapare-10;, puTM, 3MarajibHa BIIpaBa; 4acoBa CTPYKTypa.

Introduction

Problem statement. Competitive activity in karate-do requires athletes to possess a
high level of mastery of specialized movements, which are performed with high precision
under conditions of limited time and space, against a backdrop of nervous and emotional
tension and opposition from the opponent [12]. In turn, the execution of strikes, throws, and
sweeps is impossible without a focused distribution of effort in space and time [5].

One of the main criteria for evaluating a karate athlete’s technique in competitive
combat is the focused execution of individual phases of competitive exercises, the duration of
which depends on the complexity of the temporal structure of the competitive exercise as a
whole [15, 35]. During the preliminary basic training phase and subsequent stages of long-
term training, the athlete must master the technique of dozens of specialized training exercises
quite well, which is practically impossible to do without a proper understanding of the
temporal structure of competitive exercises [17].

Analysis of recent research and publications. The scientific and methodological
literature on the subject of this study primarily describes elements of physical training in
karate-do and certain aspects of the methodology for its study [1, 8, 14, 18, 24]. The role and
significance of technical training as a factor in the development of karate-do and the high
achievements of athletes in competitive activity have been proven [6, 13, 25].

It has been determined [12, 26] that during the preliminary basic training phase and
subsequent phases of long-term training, a young athlete must master the technique of dozens
of specialized training exercises quite well. As noted [23, 27], this cannot be achieved without
a proper understanding of the temporal structure of competitive exercises. However, the issue

of scientifically grounded methods for the technical training of karateka in terms of the



temporal structure of competitive exercises has not received adequate attention in the
literature.

It has been established [1] that the greater the number of techniques and actions an
athlete possesses, the better prepared they are to solve complex tactical problems that arise
during competitive combat. Accordingly, they can more effectively counter their opponent’s
attacking actions while simultaneously provoking them into making inadequate situational
decisions [2]. Research [7] has shown that the arsenal of offensive and defensive actions in
this sport is extremely broad, including strikes with hands and feet, throws, and sweeps [4,
10].

Researchers [16] classify the following as defensive actions: blocks, parries, and
evades. The ability to combine strikes, sweeps, throws, and maneuvers into a rational
sequence of movements is recognized as the most important aspect of a karate athlete’s
technical preparedness [19].

Materials and methods

Research objective: to develop time models for the «Sweep-forward-strike» and
«Attack from a clinch» competitive techniques performed by karate-do athletes.

In this study, we employed the following research methods:

1. Theoretical analysis of the literature.

2. To determine the duration of competitive exercises, as well as their individual
phases, we conducted pedagogical observation using instrumental methods (a complex of
video-biomechanical analysis and multifunctional accelerometry). This hardware-instrumental
complex was developed by specialists from the Department of Gymnastics, Sports Dance,
Fitness, and the Research Institute of Physical Culture and Non-Olympic Sports at the
Kharkiv State Academy of Physical Culture. This complex has no analogues and is
distinguished by its mobility and accessibility for solving a wide range of problems related to
the study, analysis, and correction of athletes’ motor activity in sports requiring complex
coordination, particularly in karate-do. The complex consists of a multifunctional
accelerometry system and a video-biomechanical motion analysis system [20].

3. Methods of mathematical statistics [34].

Study design. The study involved 30 qualified male karate athletes who were training
at the preliminary basic training stage. The study examined the competitive techniques
«Sweep-forward-strike» and «Attack from a clinch», which are learned by athletes in the

early stages of training and applied during competitions. The time taken to perform the



competition exercise (ms) as a whole and the duration of its individual parts (key points) were
measured.

Results

Technical readiness in karate-do is the degree to which an athlete has mastered the
system of movements [28]. Technical preparedness cannot be considered in isolation but
should be viewed as a component of a unified whole in which technical decisions are closely
interrelated with the athlete’s physical, mental, and tactical capabilities, as well as with the
specific conditions of the external environment in which the sporting action is performed,
depending on the situation characteristic of a particular moment of competitive activity [29].

Individual variations in rhythm also depend on the athlete’s individual characteristics.
Different karate athletes may exhibit their own distinctive features of rhythm. However, these
features must not exceed certain limits defined by the objectively necessary rhythmic
structure of competitive exercises [30]. By understanding this structure, every karateka can
consciously shape and regulate the rhythms of competitive exercises.

Research [11] has shown that knowledge of the rhythmic patterns of sports technique
in karate-do allows for the refinement of control over technically diverse actions and the very
process of learning the technique. Therefore, the more accurately karateka reproduce the
direction, speed, and frequency of movements, the more correctly they will be able to place
emphasis and apply force at the right moment during technical actions. This will subsequently
have a positive impact on the development of technical mastery.

An analysis of the data obtained from the study (Fig. 1) revealed that as karateka’s
athletic proficiency increases, the structure of the «Sweep-forward-strike» competition
exercise undergoes certain changes related to the duration of its individual phases. It was
determined that the performance metrics of karate athletes indicate the presence of several
consecutive accelerations in the time structure, ranging in duration from 240 ms to 180 ms.

The principle of executing the «Sweep-forward-strike» technique is that the athlete
delivers a hand strike to the opponent’s head without making contact at eye level in order to
mislead the opponent about their true intentions and reduce the opponent’s visual awareness
of the technique. After the hand strike, a «De Ashi Barai (Advancing Foot Sweep)» is
performed under the opponent’s front leg, throwing them off balance, followed by a strike to

the torso or head.
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Fig. 1. Temporal structure of the «Sweep-forward-strike» technical action performed by
athletes during the preliminary basic training phase: 1 — entry into the attack zone — start of
the strike; 2 — start of the strike — end of the strike; 3 — end of the strike — start of the sweep; 4
— start of the sweep — end of the sweep; 5 — end of the sweep — exit from the attack zone

The timing metrics for the execution of the competitive exercise «Sweep Through
Attack»(Fig. 2) indicate that the exercise structure comprises three phases performed with a
sequential decrease in their duration: the 2nd, 3rd, and 4th phases, respectively. Athletes
execute strikes lasting 240 ms, while preparatory actions — that is, the «end of strike —
beginning of sweep» phase — last 200 ms. Such durations of key points do not correspond to
the correct rhythm of this competitive exercise and indicate that athletes are focusing their
efforts on preparatory actions. However, they should focus their efforts on the main phases,
such as «start of the strike — end of the strike» and «start of the sweep — end of the sweep».

Since phases 2-4 are performed with a gradual increase in movement power, the
shortest is phase 4 — start of the sweep — end of the sweep which lasts 140 ms. Equally
important is the second phase, start of the kick — end of the kick — 190 ms, which essentially
determines the ability to effectively execute the kick and the competitive exercise as a whole.

Analysis of accelerometric data revealed the presence of a clearly pronounced
emphasis of effort in the rhythmic structure of the competitive exercise «Sweep through an
attack» during the forward-backward movement of the right leg, with a duration of 16 m/s?,
accompanied by a slight amplitude of movement of 0.2 m/s2. Thus, athletes perform an
accentuated sweep with the attacking foot at a minimal distance from the mat, which

facilitates throwing the opponent off balance.
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Fig. 2. Accelerometer readings for athletes’ legs during the «Sweep-forward-strike»
competition exercise: 1 — entry into the attack zone — start of the strike; 2 — start of the strike —
end of the strike; 3 — end of the strike — start of the sweep; 4 — start of the sweep — end of the

sweep; 5 — end of the sweep — exit from the attack zone

The competitive exercise «Attack from a clinch» belongs to a series of complex
attacks targeting the front arm, performed in several movements, and is multi-phase in nature.
The essence of this exercise lies in the athlete’s purposeful entry into a clinch with the
opponent, grabbing the right or left arm depending on the athlete’s stance, and executing a leg
attack (to the torso) under the held arm. By holding the opponent’s arm, the attacking athlete
faces no obstacles (from disruptive movements) while executing the attack. This is the key to
successfully performing the competitive exercise «Attack from a clinch» and its evaluation by
the judge.

As a result of studying the temporal structure of the competitive exercise «Attack from
a clinch» (Fig. 3), it was established that athletes spend the most time on phases such as
transitioning into the clinch — exiting the clinch — 240 ms, and completing the strike — exiting

the attack zone — 220 ms.
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Fig. 3. Time structure of the technical action «Attack from a clinch» performed by karate
athletes: 1 — entry into the attack zone — transition to a clinch; 2 — transition to a clinch — exit
from the clinch; 3 — exit from the clinch — start of the strike; 4 — start of the strike — end of the

strike; 5 — end of the strike — exit from the attack zone

The duration of the third phase of this competitive exercise is 190 ms, indicating a
rapid exit from the clinch and a grip on the opponent’s arm. This technique is a prerequisite
for a subsequent leg attack, which lasts 150 ms.

It should be noted that the duration of the striking phase in the «Attack from a clinch»
competition exercise is the shortest among all other parts of this technical action. However,
the emphasis of effort is placed not only on the striking part but also on the preparatory part,
i.e., the exit from the clinch — the beginning of the strike — as evidenced by the results of the
accelerometric study (Fig. 4).

An analysis of the accelerometric data for the «Attack from a clinch» competition
exercise revealed that the greatest concentration of effort occurs during the forward-backward
movement of the right leg — 16.8 m/s2 in the fourth phase of this technical action. This is due
to the fact that the leg strike is performed precisely in the fourth phase, and consequently, the

forces applied to execute the attack are maximal.
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Fig. 4. Accelerometric readings of the legs of highly skilled athletes during the
execution of the competitive exercise «Attack from a clinch»: 1 — entry into the attack zone —
transition to a clinch; 2 — transition to a clinch — exit from the clinch; 3 — exit from the clinch
— start of the strike; 4 — start of the strike — end of the strike; 5 — end of the strike — exit from

the attack zone

Athletes cannot execute an effective strike without a quick arm grab combined with an
immediate exit from the clinch. This is confirmed by the data obtained: acceleration in this
phase is 3 m/s2. The results of the study showed that athletes focus their efforts on exiting the
clinch and attacking, using low-amplitude movement. This conclusion is supported by
accelerometry readings in the up-down direction — 6 m/s2.

Discussion

Our study is supported by evidence [6, 33, 36] that executing strikes, throws, and
sweeps requires karate athletes to possess high coordination of movements, fine muscle
sensation, precise spatial orientation, and a sense of rhythm, which places high demands on
their level of technical proficiency.

It has been noted that changes to the rules of karate-do competitions and changes to
sports equipment, which occur quite frequently, have significantly influenced the nature of

karate athletes’ technical preparedness [9]. Data [32] confirm that the increase in match



duration and the judges’ stricter requirements for active combat have significantly affected the
nature and ratio of movement patterns among skilled karateka.

We support the scientific approaches [7, 21, 23] that a rationally structured technical-
tactical complex of actions allows for the optimal sequential linking of local offensive and
defensive actions into a rational chain. This approach ensures that karateka achieve the
desired end result of mastering a system of movements while taking into account the
opponent’s behavior.

Our study is consistent with the information [3, 14, 22] that a sense of rhythm, like
other types of coordination abilities, can be purposefully trained by taking into account the
specifics of the formation of motor skills, habits, and improved through repeated practice of
exercises.

The data [19, 24] regarding the analysis of rhythmic patterns in competitive exercises
performed by athletes training at the basic training stage have been expanded, with an
emphasis on the rational distribution of effort during the execution of competitive exercises.

The information [2, 9, 27] has been expanded to show that technical preparedness
cannot be considered in isolation but should be viewed as a component of a unified whole, in
which technical decisions are closely interrelated with the athlete’s physical, mental, and
tactical capabilities, as well as with the specific conditions of the external environment in
which the sporting action is performed.

Conclusions

The most important aspect of a karate athlete’s technical preparedness is the ability to
combine strikes, sweeps, throws, and maneuvers into a rational sequence of movements
(technical-tactical complex) depending on the situation characteristic of a specific moment in
competitive activity. A rationally structured technical-tactical complex of actions allows for
the optimal sequential linking of local offensive and defensive actions into a rational
sequence, which in turn ensures the achievement of the desired final result, taking into
account the opponent’s behavior.

The temporal characteristics of the “Sweep-forward-strike” and “Attack from a clinch”
competitive exercises performed by karate-do athletes during the high-performance training
phase were investigated; these should be used as a basis for assessing technical proficiency.

Prospects for further research. Based on the obtained data, a program will be
developed to improve the rhythm of competitive exercises for various stages of athletic
training for karate-do athletes. It is planned to determine the relationship between rhythm

indicators and the competitive performance of highly skilled athletes.
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