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Summary

There are different throwing techniques in judo, but also different ways of performing the same throws. For example, 
a teaching performance of some judo throw is above all characterized by good technical demonstration, emphasizing the 
practical demonstration of spatial actions of particular body parts. Contrariwise, the basic objective of the same throw, 
when performed as a competitive technique, is to surprise the opponent and enable his symbolic destruction. The purpose 
of this paper was to determine the biomechanical similarities and differences between the teaching and competitive 
performance of the osoto-gari throw. Data gathered by 3D cinematic analysis showed the biggest differences in fi rst phase 
of this throw, which takes signifi cantly less time in the competitive variant than in the teaching one, in order to prevent 
the opponent's reaction. In the latter phases, differences have been less marked, since in both techniques it is necessary 
to produce and realize the suffi cient amount of push and swing, necessary to off-balance the opponent. 

Introduction

Their basic goal of executing any throwing techniques is to off-balance the opponent in to the direction of the throw. 
By performing some specifi c body movements and making adequate body contacts, it is important to prevent the opponent 
from re-establishing the new supporting surface and regaining the stable posture. The opponent’s balance will be unstable 
more if his center of mass projects further from the support surface center. Since it can be performed in many different 
ways, the individual style of applying the throwing techniques can be noticed among various judo players. 

Osoto-gari is a throwing technique that belongs to the group of leg techniques executed in an upright position. This 
technique provides an effi cient throw with maximum points – ippon. As mentioned, the Osoto-gari throw can be executed 
in different stiles. Among others very common versions are the teaching and the competitive one. The teaching performance 
is often seen in different schools of combat sports, kinesiology oriented curriculum and extra-curriculum programs, as 
well as in various promotional programs. Its basic purpose is to demonstrate the technique in a simplest and most popular 
way. The competitive performance of that throw comprises the same motion structure as the teaching performance, but 
its basic objective in a direct clash with the opponent is a symbolic destruction and winning. The question is, are there 
relevant differences between the teaching and competitive performance, particularly from the biomechanical point of 
view? In an attempt to give some of the answers on this question, the purpose of this paper is to determine the basic 
kinematical differences between the teaching and competitive performance of the osoto-gari throwing technique.

Methods

Acquisition of the video material was completed during regular training session, by three digital video cameras, at 
the speed of 60 fps. Ten executions of the two osoto-gari throwing techniques, performed by the Croatian national judo 
team member, have been taped, after which the best performances (teaching and competitive ones) have been selected 
for the purpose of this analysis. The Croatian national team member performed 

Data processing (APAS system) has been modifi ed to serve the needs of the combat sports analysis, which is noticeable 
in the additional modeling of the opponent's anthropomorphic body model. Algorithm DLT has been used for transforming 
the data into 3D space, whereas for the data fi ltering, the Cubic Spline Filter has been used.

Results

A total duration, including all three phases1 of the entire osoto-gari competitive performance lasted 1.05 s, whereas 
the teaching one lasted 1.30 s (Graph 1.).

1  Each throwing techniques consists three phases: off-balancing the opponent (kuzushi), getting the body into proper position for a 
throw (tsukuri) and the throwing action itself (kake).
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Table 1. shows signifi cant differences in 
horizontal and vertical shifts of tori1, in relation 
to uke2 in the teaching and competitive per-
formance.

Table 2. shows that foot velocity of the tori's 
supporting leg is twice as higher in the competitive 
performance as the one registered in the teaching 
performance (7.40 m/s in proportion to 3.70 m/s).

1  the one who performs the technique
2  the one who receives the technique

Table 1. Amplitudes of the center of gravity during the off-
balance phase (cm)

Tori Uke

CG x CG z CG x CG z

Teaching performance 43,5 27,5 3,7 6,8

Competitive performance 33,1 23,2 4,6 0,1

Table 2. Foot velocity (m/s)

Teaching 

performance

Competitive 

performance

Supporting leg F1 3,70 7,40

Swinging leg F2a 5,82 7,46

Swinging leg F2b 6,39 6,70

(F2a-foreward movement of the swinging leg; F2b-backward 

movement of the swinging leg)

In Table 3. it is evident that the peak angular velocity of the trunk (forward bent) is signifi cantly lower in the competitive 
performance in relation to the teaching performance. 

Table 3. Peak angular velocity of the trunk (deg/s) 

Teaching performance Competitive performance

Left Right Left Right

Trunk F2a 165,89 108,81 104,95 68,23

Trunk F2b 221,97 314,36 445,04 389,36

Discussion

As expected, the competitive performance of the osoto-gari throw has been executed 19.2% faster than the teaching 
performance (Graph 1). That difference is the most observable during the fi rst phase of the performance, due to the 
additional jump element that accelerates the lower part of the body. The performance of the osoto-gari throwing 
technique with applied jump element belongs to the throwing techniques with high percentage of effectiveness, speed 
and timesaving.

It is interesting to analyze the duration of the throw through all three phases. Namely, although the competitive 
performance was faster for one-third then teaching performance, it happened mostly through the fi rst phase of the throw 
(off-balancing the opponent), which is an after-effect of the additional jump when entering the attacking space. In the 
second phase of the throw, this difference is irrelevant (0.017 sec), while in the third and last phase the competitive 
performance was faster for 17 percent, due to the demand for more active fi nalization of the throw. It is a necessity that 
encloses an additional thrusting of the opponent onto the mat and overtaking the control.

Based on the above-mentioned after-effects, it can be concluded that the fi rst phase of the throw has been executed 
signifi cantly faster than the teaching performance, in order to reduce the counter-attack reaction of the opponent. There 
are no signifi cant differences between the teaching and competitive performance in the last two phases of the throw, for 
it is necessary to produce and realize the suffi cient amount of push and swing to off-balance the opponent. This is equally 
important in both performances. Considering the goal of the fi rst phase (off-balancing the opponent), it is interesting 
to notice the spatial shifts and motion amplitudes of tori's (the one who performs the technique) and uke's (the one who 
receives the technique) center of gravity in this phase. 

Table 1. shows evidently smaller horizontal shift of tori in relation to uke in competitive performance, and, which is 
especially interesting, the absence of lateral movement (side-off-balancing). By doing so, the tori prevent the indication 
of the throw which obstruct the on time counterattack of uke.

Graph 1. Duration of the throw
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 Foot velocity of the tori's supporting leg is twice as higher in the competitive performance (7.40 m/s in proportion 
to 3.70 m/s) as the one registered in the teaching performance (Table 2.). Partially, this is an after-effect of the basic 
technique modifi cation, which refers to the jump in the initial phase of the throw. The aforementioned jump brings an 
additional initial impulse to a complete performance, providing an easier off balancing of the opponent, which is also a 
goal of the applied technique. 

The difference in velocity of the driving leg is somewhat smaller, but still evident. In the fi rst part of the motion (F2a 
- swing forward), velocity is still noticeably higher than in the teaching performance, whereas in the swing backwards 
(F2b), this difference becomes almost irrelevant. According to data, the applied jump onto the supporting leg in the 
competitive performance provides, without a doubt, a faster entering the attacking space. It means a faster support setting 
for the kinetic chain action, which is transferred from the surface through lower extremities up to the trunk and arms. 

The data on the angular velocity of the trunk in the most important part of the throw speak in favor of the above-
mentioned statement. Namely, it is evident from table 3 that during the fi rst part of the  tsukuri phase the angular velocity 
of the trunk is signifi cantly lower in the competitive performance than in the teaching performance. This is caused by 
the fast leg movement that makes the trunk fall behind. It is typical in both techniques to see the right side of the trunk 
moving somewhat slower. Contrariwise, after placing the supporting leg and an effective use of the kinetic chain, the left 
side of the trunk accelerates up to 4.45 m/s, which is twice as higher in the competitive performance as the one registered 
in the teaching performance. 
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