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INTRODUCTION
The contemporary sport judo is the result of the wonderful com-

bination of the rich historical traditions of the eastern combat arts 
and the contemporary sport and scientific knowledge. Those charac-
teristics of the sport reveals the existence of many specific particu-
larities; our task is to improve the sport and technical mastership.     

The huge variable situation related to the competing conditions, 
and also the participation of too many freedom levels regarding the 
management of the physical activities indicates the presence of alter-
native strategies and methods for solving each of the physical tasks 
(Dimitrova & Pendeva (Димитрова & Пендева, 2007). 

The basic contradiction which should be solved during the school 
training work is the contradiction  between the strong models of the 
Kyu-Dan  system and the individual particularities determining the 
biomechanics of the physical activities to each athlete. Therefore we 
have to improve the measuring of the structured relationships using 
the stability-variabies and the standards-individuals related to the 
sport and technical mastership.  (Dimitrova (Димитрова, 2009)

In order to overcome these two problems, which is the basic aim 
of the present studies, our task will be to realize complex biome-
chanic analyses of the technique Uchi-mata.

METHODS
The cinematic and dynamic-graphic analysis helped us to follow 

the general principles insuring the success of the technique, also the 
individual particularities are revealed with the performance of the 
best athletes. 

The analyses of the throw technique are based on the admitted 
structures / separated in parts – phases / related to the physical activi-
ties (Grosser Manfred, 1990; Jigoro Kano 2013):

1.  First phase  - Kuzushi - Balance breaking
2.  Second phase  - Tsukuri – Set-up to execute technique – The 

aim of this phase is to break the freedom of movements through Ku-
zushi  uke  in balance breaking.

3. Third phase - Kake - Execution of techniques
Cinematic characteristics are evaluated on a quantitative point 

of view with the help of video computer methods and the dynamic 

characteristics are done through measuring the reactions on dynam-
ic-graphic platform.

Two best athletes with the same weight category are selected for 
the research  and for them the technique Uchi-mata is the basic one 
from the technical and strategy point of view. 

More than 30 performances have been analyzed in standard lab-
oratory conditions.

RESULTS AND DISCUSSION
Тheoritical analyses

What is typical for this technique, it performs successfully 
against the opponent having defending posture with large distance 
between each foot stepping on the tatami, the most convenient mo-
ment for attack is to step in large semi- circle of uke. 

The swinging is performed with the stepping food when uke re-
ceives the opponent attack. On Fig. 1. is presented the classic per-
forming version.

Fig. 1. Classic performing version

From Migi-shizen-tai- Right natural posture, tori imposes  uke  to 
step forward with the left leg. (Jigoro Kano, 2013) Starting with this 
movement tori breaks the opponent balance on the left and straight 
forward as the whole body designs a circular movement  /Kuzushi/, 
as a matter of fact, the reason of the balance breaking is due to the 
power of the grip related to right hand , while the body tori rotates in 
the reverse direction. (Kudo Kazuzo, 1977).

The co-ordination of both actions helps for breaking the balance 
/powers (from Fig. 2.) and imposes  uke  to make larger step with his 
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foot  more on the left side than usually. A schematic diagram with 
biomechanical formulas for proper explanation, such as Figure 2, is 
found in the author of the research

Before the complete “loading” of the stepping foot, tori keeps 
on his rotation on the right foot fingers, placing his weight on the 
left foot next to the left one of uke. During the performance tori 
shouldn’t decrease the power. With tsukuri tori must provide good 
contact between the right forearm in the uke breast and put his elbow 
under the left underarm of the opponent (Kudo 1977).

While practicing it is well known to place in and out the elbow, 
similar version is considered as a good one only when tori is much 
higher. 

During the period when uke is loading his left foot more than 
the right one (as a result), tori  swings with his right foot backwards 
between the feet of the opponent in such way the back side of his 
thigh to lift uke from the internal part of his left thigh. In the same 
time with tori inclines the body forward and  the posture of the body 
and right foot should form one straight line, in the moment, when 
tori head is situated at the lowest part of the straight line he twists his 
shoulder on the left, as uke overturns around his longitudinal axis. 

 For important mistakes are considered when breaking the 
straight line between the head and lifted leg and also when bending 
and insufficient Fm2.

Еxperimental  analyses
It is well known the absolute values of the power characteristics 

related having the leading role regarding the biomechanic aims and 
efficiency of the sport techniques.

Even the combat is independent, the analyses we find out coef-
ficient of variation. The stable factors indicate the physical habit as 
automatic one without guaranteeing the willing aims. 

In Schedule 1. are presented the results from the analyses of vari-
ance of the basic power characteristics regarding the studied athletes. 
We should point out the different ways in the structure founding the 
grip itself. Obviously one of the athletes will count more on the gra-
dient of the power vectors in order to realize Kuzusi, while the other 
player builds up the attack mainly to block the freedom movements 
of uke. Therefore we notice different approaches in the rhythmic 

Table 1. Analyses of variance of the basic power characteristics regarding 
the studied athletes

Athlete Athlete   А Athlete  B

(characteristics) Phase 
I V% Phase 

II V% Phase 
I V% Phase 

II V%

Timing Phases 
Hundreds of 

seconds
28 9,2 102 6,4 38 7,1 122   2,6

x 80 6,3 90 7,7 110 6,6 76 5,4
y 820 8,2 1490 12,1 740 6,1 1560 7,6
z 120 3,1 220 8,8 150 5,2 180 5,4

For
x 14 2,1 32 11,1 16 4,1 36 6,6
y 14 2,4 30 2,8 16 1,8 34 3,2
z 22 3,1 40 3,2 18 4,2 38 4,1

Impulses of
x 38 5,1 120 6,9 40 5,2 140 4,6
y 110 7,2 240 6,8 68 2,2 280 6,7
z 44 3,1 64 4,1 38 6,2 82 5,8

Grad. of 
x 20 3,3 35 9,9 20 2,6 34 6,2
y 12 2,7 51 3,6 14 1,2 42 2,1
z 28 3,6 30 3,9 26 3,1 32 4,8

structure. Of course we could find out many strong relationships 
between the cinematic and dynamic structure concerning the mov-
ing system. For instance, the differences noticed at the angle of the 
power vector for Tsukuri (740 for the first athlete and 660 for the 
second one) till great extent indicate them in the absolute values to 
the reactions themselves. 

We find some differences as well to the direction of Z axis. Even 
it is not in the right throw direction we should bear in mind the com-
pensating mechanisms and the stability of the technique.  

When the grip is performed from static position in the laboratory 
studying conditions, the values of the coefficient of variation mea-
sure the level of automatic technique.

• Classical performances (Kyu-Dan system) are very different 
from the competition performances. Besides the to the judo prac-
ticing athletes the techniques are performed meeting the specific 
individual particularities. Therefore the Kyu-Dan system should be 
studied only in the beginning of the training itself, while for the high 
sport mastership the individual particularities have the leading role. 
More, each other athlete performs differently the basic technical 
principles as in some cases they count on the speed contemporary 
structure; in others to the restricted degrees of freedom “uke”.  

• The sport technical investigation and the protective means of 
uke differ while performing determined judo techniques of the indi-
viduals, we should refer to the personal particularities as well. The 
same technique from individual point of view is based on different 
principles and is influenced mainly from different biomechanical pa-
rameters - gradient and directed to the power vectors, environmen-
tal-timing characteristics and levels related to freedom of movement. 

• The basic problem for the school-training process is the im-
provement of the training process regarding the individual qualities 
and particularities of the each athlete.

Dictionary
Kake - Execution of techniques
Kuzushi - Balance breaking
Migi-shizen-tai- Right natural posture
Tatami – Mat
Tori - Player executing technique
Tsukuri – Set-up to execute technique
Uke - Player receiving opponent’s attack
Uchi-mata - Inner-thigh reaping throw (Technique)
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