
Techniques frequently used during London Olympic 
judo tournaments: A biomechanical approach

Stanislaw Sterkowicz1ABCDE, Attilio Sacripanti2BCDE, Katarzyna Sterkowicz-Przybycień3ABCDE

1 Department of Theory of Sport and Kinesiology, Institute of Sport, University School of Physical Education, Kraków, Poland
2 Chair of Biomechanics of Sports, FIJLKAM, ENEA, University of Rome “Tor Vergata”, Italy
3 Department of Gymnastics, Institute of Sport, University School of Physical Education, Kraków, Poland

Source of support: Departmental sources

Received: 17 December 2012; Accepted: 18 March 2013; Published online: 25 March 2013

ICID: 883848

		  Abstract

	 Background	 Feedback between training and competition should be considered in athletic training. The aim of the study was 
contemporary coaching tendencies in women’s and men’s judo with particular focus on a biomechanical classifi-
cation of throws and grappling actions.

	Material & Methods:	 359 throws and 77 grappling techniques scored by male and female athletes in Olympic Judo Tournaments (London 
2012) have been analysed. Independence of traits (gender and weight category by technique classes) was verified 
via c2 test. Comparison between frequency of each subsequent technique class and rest/inconclusive counts was 
made in 2×2 contingency tables. The significance level was set at p£0.05.

	 Results:	 Throwing technique frequencies grouped in the seven biomechanical classes were dependent on gender. A signifi-
cant difference was found between frequencies of variable arm of physical lever technique scored by males (27.09%) 
and females (16.67%) as compared to the rest/inconclusively techniques counts. Significant differences between 
men who competed in extra lightweight and heavy weight concerned the frequency of the techniques used with 
maximum arm or variable arm of physical lever and a couple of forces applied by trunk and legs. In females, a ten-
dency to higher frequency of techniques that used couple of forces applied by arm or arms and leg was observed 
in extra lightweight compared to the heavy weight.

	 Conclusions:	 Because the technique preferred in the fight depends on a gender and weight category of a judoka, the relation-
ships found in this study, which can be justified by the biomechanics of throws, should be taken into consider-
ation in technical and tactical coaching of the contestants. A method used in this study can be recommended for 
future research concerning coaching tendencies.

	 Key words:	 judo • biomechanical classification • technical analysis

	 Author’s address:	 Attilio Sacripanti, ENEA – Casaccia Research Centre, Via Anguillarese 301, 00060 Rome, Italy;	
e-mail: attilio.sacripanti@uniroma2.it

Background

Observation of the fight in judo competitions is neces-
sary as it is the only opportunity for verification of the 
process of the contestant’s coaching. This feedback is 
particularly important if new rivals emerge in a weight 
category or if fighting regulations force athletes and 
coaches to face new, more demanding challenges [1]. 

World championships and the Olympic Games are the 
moments that best summarize many years of training. 
Male [2,3] and, more recently, female [4] competitions 
have been analysed in detail during these events, both 
in groups and individually [4]. These analyses used a 
traditional classification of techniques developed in the 
Kodokan Judo Institute [5], with throws including hand 
techniques, loin techniques, foot and leg techniques, 
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and the art of throwing in a horizontal posture, sacri-
ficing his own body’s balance. In addition, the art of 
grappling encompasses holds, strangling, and locking the 
joints (elbows). The need for improvement of technical 
and tactical preparation of contestants has caused that 
some additional criteria of joint classification have also 
been used in practice: based on the direction of kuzushi 
(the action taken by one contestant in order to throw 
the other contestant out of balance), presence of body 
rotation performed by a thrower and tactical situation 
when performing a throw i.e. a single attack, combina-
tion or counterattack [6]. The observations and analy-
sis of the course of the fight during competitions at the 
elite level have been the focus of studies that yielded 
results that are useful for both theory and practice of 
judo and judo coaching. At the same time, a consistent 
throw classification was developed based on the biome-
chanical criteria [7,8], which has not been used for the 
analysis of the frequency of actions in a judo fight so far.

Concept of the work

All judo athletes used the same fighting rules regardless 
of whether they were males or females. It was assumed 
that the frequency found for a particular technique 
class might be related to gender or a weight category. 
Therefore, it seemed justified to formulate the follow-
ing research questions: (1) Which throw techniques and 
grappling actions (Sacripanti’s biomechanical criteri-
on) are frequently used by contemporary elite judo ath-
letes?; (2) Were there any differences between the fre-
quency observed in male and female competitors?; (3) 
Were there any differences depending on weight catego-
ries?; (4) How often did the penalties for non-combat-
ivity in judo fights occur? The aim of the present study 
was contemporary coaching tendencies in women’s and 
men’s judo with particular focus on biomechanical clas-
sification of throws.

Material and Methods

There are no ethical issues involved in the analysis and 
interpretation of the data used as these were obtained 
from other sources and were not generated by experi-
mentation. The athletes’ personal identification was re-
placed by a code, which ensured anonymity and confi-
dentiality. All actions of male and female athletes were 
recorded using IJF coding system [9]. There were 359 
judo-throw-techniques and 77 grappling actions per-
formed and scored during Olympic tournaments in 
London. Penalties caused by the breach of judo fight 
regulations (n=591) were also analysed. Furthermore, 
each technique was rearranged by us into the biome-
chanical classification system [7,8,10]. A data analy-
sis was conducted for identification of each technique 

within nine classification groups (Tables 4A and 4B in 
Annex [8,11,12]). Frequency of technique count dis-
tribution was compared using Statgraphics Centurion 
XVI.I software. Independent variables were gender 
(males; females) and weight categories: (1) extra light-
weight; (2) half lightweight, lightweight, half middle-
weight; (3) middleweight; half heavyweight; (4) heavy 
weight. The rationale behind this division was separa-
tion of semi-open categories i.e. 1st group (upper lim-
its, only) and 4th group (lower limits, only). The rang-
es between the limits in the 2nd group were 21.0% and 
19.0% of the lower limit of heavy weight of men and fe-
male. In the 3rd group, these ranges were similar (19.0% 
and 19.2%, respectively). In the multi-way tables, due 
to the expectedly small numbers, independence of traits 
was verified with c2 test in the logarithmic form (G-test) 
[13]. Comparisons between the frequency of each sub-
sequent technique classes and a rest counts were pre-
sented in 2×2 contingency tables. The Yates correction 
verified by Fisher exact test (FET) was used for small 
data. In the case of the significant dependency, the con-
tingency coefficient C was calculated. The significance 
level was set at p£0.05.

Results

Table 1 presents the frequency of techniques used by 
males and females from different weight categories. In 
general, techniques based on a couple of forces were used 
less frequently (39.6%) than the techniques used with 
physical lever (60.5%). There were no significant dif-
ferences (c2=0.875, df=1, p=0.350) between the fre-
quencies of these techniques performed by males (37.4% 
vs. 62.6%) and females (42.3% vs. 57.7%). Technique 
frequencies grouped in the seven biomechanical classes 
(Table 1) were dependent on gender (c2=16.00, df=6, 
p<0.05, C=0.207).

The techniques used with maximum physical lever 
were scored the most often (25.1%), independently of 
the competitor’s gender (p>0.05), i.e. 24.1% in male 
and 26.3% in female judokas. In those techniques, the 
group of tai-otoshi was a typical throw scored (7.0%) 
with similar frequencies in males and females (6.4% 
and 7.7%, respectively). Using the biomechanical cri-
terion, the next frequently scored throws were those us-
ing a variable arm of physical lever (22.6%). Significant 
differences (c2=5.24, df=1, p=0.022, C=0.120) were 
found between the frequencies of this class of tech-
niques scored by males (27.1%) and females (16.7%) 
as compared to the rest/inconclusively performed tech-
niques count. Seoi-nage is an example of throw (14.8%) 
which was less frequently used by females (8.3%) com-
pared to males (19.7%). The frequencies of other tech-
niques classified within next five classification groups 

GAI (General Action 
Invariants) – all the 
trajectories applied to 
shorten the distance between 
athletes [10].

(SAI) – “Specific Action 
Invariants”, which can be 
split into Superior Specific 
Action Invariants (SSAI) 
and Inferior Specific Action 
Invariants (ISAI) all the 
movements performed by 
Athlete’s kinetic chains [10].

“Innovative Throws” – are 
all throwing techniques that 
keep alive the formal aspect 
of classic judo throws, and 
differ in terms of grips and 
final direction of applied 
forces only [12].

“New or Chaotic Throws” 
– principally belong to 
the lever-type Group, and 
are characterized by the 
application of different GAI 
trajectory, grips positions 
(SSAI) which apply 
force in different (non-
traditional) directions while 
simultaneously applying 
(ISAI) stopping point in non-
classical positions [10].
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(see Table 1) did not differ significantly between fe-
males and males (p>0.05). In the hierarchy of frequent-
ly used techniques, the subsequent places were ranked: 
3. techniques of couple forces applied by arm(s) and 
leg (21.45%) within representative o-uchi-gari and ko-
uchi gari (6.1% each). 4. Techniques of couple forces 
applied by trunk and legs, with typical technique be-
ing uchi-mata (7.0%; but 4.9% in males and 9.6% in fe-
males) 5. Techniques applied by minimum physical le-
ver (9.75%), were typically soto-makikomi (3.0% in males 
and 5.8% in females) 6. Techniques applied by medi-
um physical lever (3.06%) and 7. Techniques of couple 
forces applied by arms (2.79%). Techniques of couple 
forces applied by trunk and arms only (like morote-gari) 
and legs only (like kani-basami) were not observed be-
cause they were not allowed by the regulations for con-
temporary official competitions.

In males, the frequency distribution of the PLmaxA 
techniques and rest/inconclusive techniques performed 
by competitors from half-open weight categories (1st 
vs. 4th) differed significantly (c2=5.24, df=1, p<0.05, 
C=0.294). A comparison of the frequency of using PLvA 
techniques to all other techniques shows that the ath-
letes from the group 1st used them significantly more of-
ten than the 2nd group (c2=4.137, p=0.042, C=0.176), 
the 3rd group (c2=4.058, p=0.044, C=0.200), and the 
4th group (c2=8.642, df=1, p<0.004, C=0.368). Weight 
categories and CAL technique frequencies were inde-
pendent at 95% confidence level (p>0.05). The com-
petitors from the group 4th performed CTL techniques 
(c2=4.816, df=1, p=0.028, C=0.284) more efficiently 

than group 1st. Other results for male-specific techniques 
compared to the inconclusive group were insignificant.

A comparison between a particular technique and the 
rest/inconclusive techniques in females shows a ten-
dency to higher frequency of CAL technique used 
in 1st compared to the 4th group (c2=3.608, df=1, 
p=0.057, C=0.291; FET=0.035). The CAL technique 
was also relatively often used in 3rd compared to the 4th 
weight category (c2=3.760, df=1, p=0.053, C=0.176; 
FET=0.029). In gripping actions, women lost because 
of the vascular chokes more often than men (Table 
2). Men from the 1st weight category performed pin-
ning techniques of the four corner type (c2=4.024, 
df=1, p=0.045, C=0.191) much less frequently than 
those from the 3rd category. Among women, the num-
ber of particular grappling techniques did not depend 
on weight categories.

The frequency of penalties for non-combativity was sig-
nificantly higher among men (65.4%) than in women 
(55.5%, cell’s percentage of the column) (c2=9.783, 
df=1, p=0.002, C=0.128). The men from extra light-
weight category were imposed penalties for non-combat-
ivity less frequently (56.8%) than those from the heavy 
weight (83.9%) (c2=8.797, df=1, p=0.003, C=0.286). 
Similar results were observed for comparison of the 2nd 
(58.3%) and 4th groups (83.9%) (c2=12.985, df=1, 
p<0.001, C=0.236) as well as the 3rd (68.6%) and 4th 
groups (83.9%) (c2=4.703, df=1, p<0.030, C=0.167). 
No relationships were found between the frequency 
of penalties and weight category in women (Table 3).

Technique of 
throws codes Total Males Females

Male groups/weight categories Female groups/weight categories

CODE Group 1 Group 2 Group 3 Group 4 Group 1 Group 2 Group 3 Group 4

PLmaxA 90 49 41 9 24 14 2# 8 14 12 7

PLvA 81 55 26* 17 23** 14** 1** 2 13 8 3

CAL 77 40 37 9 17 11 3 6 15 15## 1#

CTL 55 27 28 2 12 8 5* 1 12 12 3

PLminA 35 20 15 2 7 8 3 1 7 3 4

PLmidA 11 3 8 0 1 1 1 0 4 2 2

CA 10 9 1 0 6 2 1 0 0 0 1

Total 359 203 156 39 90 58 16 18 65 52 21

Table 1. �Frequency of throw techniques used during Judo Olympic Tournaments (2012) by males and females from 
different weight categories.

PLmaxA – Physical lever applied with max arm; PLvA – Physical lever applied with variable arm; CAL – Couple of forces 
applied by arm or arms and leg; CTL – Couple of forces applied by trunk and legs; PLminA – Physical lever applied 
with min arm; PLmidA – Physical lever applied with middle arm ; CA – Couple of forces applied by arms. * Significant 
difference between males and females; # significant difference between group 1 and group 4; ** significant difference 
between group 1 and 2, 3, 4 groups, ## significant difference between groups 2nd and 3rd.

Sterkowicz S. et al. – Techniques frequently used during…
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Discussion

Hierarchy of throw techniques scored by male and 
female judo Olympians

Judo athletes preferred PLmaxA techniques. They per-
formed these techniques more often than PLmidA, par-
ticularly PLminA techniques. From the biomechanical 
point of view, the force with the same magnitude and 
direction that acts on the greater lever causes greater ef-
fect (moment of force). The frequency of performing the 
above techniques depended neither on gender nor on 
weight category. This status reflects the principle that 
is used in technical and tactical preparation of judokas 
i.e. „Maximum-Efficiency with Minimum Effort” [5]. 
The underlying idea of judo declares the possibility of 
winning with opponents with greater physical strength. 
According to this principle, technical excellence means 
using the strength and inertia of the opponent against 
them [2]. In general, at equal resistance, when the arm of 
the lever used in a lever technique increases the applied 

force decreases. This means that lever techniques of max-
imum arm are energetically most effective among lever 
techniques group. But more subtle information can be 
derived from this analysis on fighting rhythm.

In general, throwing techniques are connected with 
shifting velocity of Athletes couple system during the 
fight. In fact, using whatever lever techniques tori (at-
tacker) needs for a while to stop himself to properly 
apply the technique. In the last Olympic Games, the 
rhythm of a fight was relatively quiet, also caused by 
the high non-combativity (65.4% for males and 55.5% 
for females). Coordinative and strength athletes’ ca-
pabilities were also increased thanks to the increasing-
ly advanced training methodologies. This happens be-
cause the lever techniques are more complex (Figure 1, 
in Annex) as the whole movement, and they need high-
er coordination of the body and kinetic chains [GAI + 
(SSAI + ISAI) + Lever + Kake], for example seoi-nage 
(Figure 2) compared to couple techniques or [GAI + 
Couple + Kake] uchi-mata (Figure 3), but they are also 

Grappling 
actions codes Total Males Females

Male groups/weight categories Female groups/weight categories

CODE Group 1 Group 2 Group 3 Group 4 Group 1 Group 2 Group 3 Group 4

KGARAMI 1 0 1 0 0 0 0 0 0 0 1

KHISHIGI 19 9 10 5 3 1 0 0 6 3 1

OKESA 11 7 4 2 2 1 2 0 3 1 0

OSHIHO 30 19 11 2 9 6# 2 1 2 5 3

SRESP 12 8 4 2 4 0 2 1 3 0 0

SVASC 4 0 4* 0 0 0 0 2 2 0 0

Total 77 43 34 11 18 8 6 4 16 9 5

Table 2. �Frequency of grappling techniques used during Judo Olympic Tournaments (2012) by males and females from 
different weight categories.

KGARAMI – joint techniques of the entangled joint lock type; KHISHIGI – joint techniques of the bending and pressing 
against elbow joint type; OKESA- pinning techniques of the scarf type; OSHIHO – pinning techniques of the four corner 
hold; SRESP – respiratory chocking; SVASC – vascular chocking. * Significant difference between males and females, 
# significant difference between group 1st and group 3rd.

Instances of 
penalties and 

codes Total Males Females
Male groups/weight categories Female groups/weight categories

CODE Group 1 Group 2 Group 3 Group 4 Group 1 Group 2 Group 3 Group 4

P29 Non-
combativity 364 238 126* 21 95 70 52#,**,## 20 59 31 16

Other 
penalties 227 126 101 16 68 32 10 15 55 17 14

Total 591 364 227 37 163 102 62 35 114 48 30

Table 3. Number of penalties imposed during fights of men and women according to weight categories.

* Significant difference males from females, # Significant difference between group 1st and group 4th, ** significant 
difference between group 2nd and group 4th, ## significant difference between group 3rd and group 4th.
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more energy-consuming, as already demonstrated in 
many specific papers [10,14–17].

Men used the PLvA technique more often than women. 
The lower frequency of the effective PLvA techniques 
used by women was probably caused by lower upper 
body strength reflected in bench press and rowing tests 
[18]. Another group of judokas was characterized by 
higher percentage of relative torque in knee extensors, 
with lower percentage of flexors and trunk extensors 
compared to untrained controls. Although judo con-
testants exhibit similar relative strength to untrained 
peers, many years of training cause that they demon-
strate higher strength in the muscles that are active 
when pulling or lifting the opponent when performing 
throws. Antigravity muscles are able to develop partic-
ularly high force in these people: they play an essential 
role when throws are performed [19]. Individual body 
build characteristics and experience cause that strength 
profile in elite seniors was connected with the preferred 
techniques of performing throws (foot and leg techniques 
or hand techniques) [20]. An explanation of the differ-
ence observed in the frequency of physical variable arm 
level techniques (PLvA) between males and females can 
be provided with an example of a seoi-nage throw. When 
shoulder throws such as seoi-nage are performed, a com-
pensation of body posture can be observed, connected 
with disproportions in the status of force development. 
With knee extensors weaker than hip extensors, smaller 
knee bend is naturally observed. Lifting opponents will 
occur with unfavorable position of inclination forward 
(longer lever arm for the acting force). This situation is 
typical of weak antigravity muscles in lower extremities, 
both knee and hip extensors. If an athlete’s knee exten-
sors are weaker than those in hips, this state can be com-
pensated by higher hip bend angle, without the neces-
sity to incline the body trunk [19]. The relatively high 
flexibility in female kinetic chains often compensate for 
the weaker knee extensors with the helping application 

of makikomi supplementary movement in PLvA appli-
cation, however the weaker arm strength and, in gen-
eral, different hip and gluteus dimensions make it very 
difficult to use these techniques fast and explosively.

Differences in throw techniques scored between 
extra lightweight and heavy weight male athletes

Significant differences between men from extra light-
weight and heavy weight categories were found in 
PLmaxA, PLvA and CTL techniques. In addition, an 
increase in contingency coefficient strength was ob-
served between 1st and next consecutive weight cate-
gories, i.e. 2nd, 3rd and 4th. The proportionality of stat-
ure that changes with weight category is likely to have a 
particular importance. Heavyweights are usually propor-
tionally shorter than lightweights, i.e. they are less ecto-
morphic than lightweights [21]. The body proportional-
ity of an athlete should be related to his/her techniques 
preferred [22]. It is essential for judo that a compromise 
between keeping optimal body weight and composition 
and both physiological and motor efficiency is obtained 
[23]. Many results obtained for fat percentage in judo-
kas were evaluated using different equations. However, 
the research carried out by the same authors and using 
the same methods [24] demonstrated increased adiposity 
in judokas from heavier weight categories. Those results 
corroborated findings of Callister et al. [25], who found 
moderate correlations between body mass and percent fat.

Relative dimensions of trunk and the differences in 
body mass and relative arms’ strength are related to 
the significant differences between men from extra 
lightweight and heavy weight categories application of 
PLmaxA, PLvA and CTL techniques. In general, the 
heavyweights like to apply couple techniques that are 
simpler and energy-efficient.

As mentioned above, lever techniques are more com-
plex as the whole movement, but they also need higher 

Figure 2. �Seoi-nage is typical technique of Physical lever 
applied with variable arm [8]. (David Finch with 
permission).

Figure 3. �Uchi-mata is typical technique of Couple forces 
applied by trunk and leg [8] (David Finch with 
permission).

Sterkowicz S. et al. – Techniques frequently used during…

2013 | VOLUME 9 | ISSUE 1 | 55© ARCHIVES OF BUDO | SCIENCE OF MARTIAL ARTS

 

   
   

 -
   

   
   

   
   

- 
   

   
   

   
  -

   
   

   
   

   
- 

   
   

   
   

  -
   

   
 



coordination of the body and kinetic chains [GAI + 
(SSAI + ISAI) + Lever + Kake] compared to the cou-
ple techniques. [GAI + Couple + Kake]. In terms of 
the fight, this means that heavyweights, who prefer qui-
et pace during a contest, apply these relatively simpler 
techniques with high velocity to shorten the distance 
and fast application of couple. The bigger trunk dimen-
sions support the CTL use because it promotes essen-
tial mechanics of this kind of techniques (to move the 
heavy adversary’s body around his center of mass). On 
the contrary, they obviously have more difficulty in ap-
plying both PLmaxA and PLvA than competitors from 
extra lightweight categories, because, in general, the co-
ordinative capabilities are lesser than in the lighter cate-
gories, but also because the essential mechanics for the 
physical lever techniques is the result of a well-coordi-
nated and well-interconnected action performed by both 
kinetic chains in different time sequences that aims to 
translate the adversary’s centre of mass in space [10].

First, there is a superior-chain open space that involves 
the body as part of the opponent’s grip; secondly, there 
is the general action (reducing the distance) that is pur-
sued and harmonically followed up by the coordinat-
ed and connected work of both Inferior and Superior 
Action Invariants as achieved through the abdominal 
and trunk muscles. These techniques need more skill 
in harmonic chains-connected movements, than Couple 
techniques; in fact, such techniques are often ineffective 
because of a lack in harmony in one of the preceding 
movements halts the throw, essentially preventing any 
score. Obviously such harmonic-complex movements 
are easier for extra light weights than for heavy ones.

The body composition factor can interact with the pref-
erence for a particular technique performed by heavy-
weights or lightweights, as relative strength tends to be 
frequently lower in heavyweights than in lightweights. 
High resistance in training and competition during many 
years of sport-selection process is likely to cause chang-
es in body build. A very low difference of sexual dimor-
phism index was observed for height-weight ratio, ecto-
morphy, fat free mass percentage and calf girth. Average 
index in untrained subjects was higher than in judo-
kas [26]. More often for female athletes, application of 
throws is Innovative or Classic, very few Chaotic Forms 
[10] are seen in women competition, but the percent-
age of Innovative variations is higher due to their body’s 
flexibility. Connection tachi-waza ® ne-waza, for koshi-
waza is very often linked to the application of makikomi 
variation of throwing techniques. Normally, in women 
competitions, grip fight is less strength-based, while the 
attack velocity is not as explosive as in men competi-
tion. It is interesting to note that the poor presence of 
Chaotic Form of techniques in women games is directly 

connected to the natural and relative lack of strength 
both in hands and legs of female athlete’s body structure. 
Therefore, women’s judo remains more connected to clas-
sic Kodokan Judo as for grips preference and the form of 
throwing techniques applied (Classic or Innovative) [10].

Relatively more vascular chokes instances were observed 
in women compared to men. This is likely to be con-
nected to the unified training methods that aim to in-
crease arms strength both in male and female athletes 
for grip goals. It is common knowledge that the muscular 
force generated in arms by women could increase with 
strength training to the level of 85–90% of the values 
recorded in men with similar weight, although this in-
formation has not been validated by any scientific stud-
ies. Recent studies, however, [27] found that female elite 
athletes (involving well-trained judo athletes) had low-
er hand grip strength than the untrained male subjects.

Furthermore, the change in arm strength is very often 
not connected to the similar increase in other muscle 
groups like neck, which in female athletes is probably 
weaker, with less developed sterno-cleido-mastoid mus-
cles that protect carotid arteries in women and man. 
This problem needs a biomechanical research in a future.

Unexpectedly, the frequency of penalties imposed for non-
combativity was significantly higher in the group of men 
than in women. It can be associated with the differences in 
psychological preparation rather than physical one [28,29].

Conclusions

Because the techniques preferred during fighting depends 
on a gender and weight category of judokas, the relation-
ships found in this study, which can be justified by the 
biomechanics of throws, should be taken into consid-
eration in technical and tactical coaching of the contes-
tants. A method used in this study can be recommend-
ed for future research concerning coaching tendencies.

Practical applications

Statistical relationships concerning the choice of the 
fighting technique depending on gender and weight cat-
egory were justified with biomechanics of the throws 
performed. Normally, it is well know that couple tech-
niques are energetically more convenient compared to 
lever techniques. Body build should be considered when 
choosing the fighting technique, particularly when the 
opponent is higher or shorter or they use an opposite 
left or right grip kenka-yotsu. The quality of actions per-
formed by the contestants should be monitored and 
analysed during competitions and training in order to 
optimally select the means of physical preparation and 
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stimulate technical and tactical preparation in terms of 
counterattack techniques or combined techniques. In 
order to achieve this, it is essential to focus on individ-
ual training of a particular contestant.

Throughout the years, female judo (which was biome-
chanically more Kodokan classic) have approached the 

men’s style. The observation of the London Olympic 
Games indicates a very unified approach to the train-
ing methodologies among male and female athletes 
in the world, that highlight the equivalent PLmaxA 
and CAL percentage in a fight, in spite of the natu-
ral differences in arm strength between male and fe-
male athletes.

Figure 1. �Summary of the Kuzushi Tsukuri Action 
Invariants connected to Kake phase and Classic 
or Innovative and New (or Chaotic) Form of 
throwing techniques [10]. The figure is based on 
the most recent Kodokan classification [11] and 
innovative techniques names [12] and others.

Annex

“Couple of Forces”- 
type Throwing 
Techniques

Couple applied by: 

Arms Kuchiki-daoshi, kibisu-gaeshi, kakato-gaeshi, te-guruma, 
uchi-mata-sukashi

All Innovative 
Variations of 
Throws and very 
few Chaotic 
Forms of Throws

Arm/s and leg

De-ashi-barai, o-uchi-gari, okuri-ashi- barai, ko-uchi-gake, 
ko-uchi-barai, ko- soto-gake, o-uchi-barai, harai-tsuri-komi-
ashi, tsubame-gaeshi, yoko-gake, ko-uchi-gari, o-soto-gake, 
ko-soto-gari, o-uchi-gake, o-uchi-gaeshi (1)

Trunk and legs

O-soto-gari, o-tsubushi, o-soto-guruma, o-soto-otoshi, uchi-
mata, ko-uchi-sutemi, okuri-komi-uchi-mata, harai-makikomi, 
harai-goshi, ushiro-uchi-mata, ushiro-hiza-ura-nage, 
hane-goshi,
gyaku-uchi-mata, hane-makikomi, daki- ko-soto-gake, 
yama-arashi (Khabarelli- type throw), uchi-mata-gaeshi, 
hane-goshi gaeshi, harai-goshi-gaeshi, uchi-mata-makikomi, 
hane-makikomi

Trunk and arms Morote-gari

Legs Kani-basami

Table 4A. Technique based on a couple of forces [8].

The table is based on the most recent Kodokan classification [11] and innovative techniques names [12]
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Physical Lever-
type Throwing 

Techniques Lever 
applied by: 

Minimum Arm Lever
(fulcrum under uke’s waist)

O-guruma, ura-nage, kata-guruma, ganseki-otoshi, 
tama-guruma, uchi-makikomi, binta-guruma, 
obi-otoshi, soto-makikomi, tawara-gaeshi, makikomi, 
kata-sode-ashi-tsuri, sukui-nage, daki-sutemi,
ushiro-goshi, utsuri-goshi

All Innovative 
Variation and
New (Chaotic) 
Forms

Medium Arm Lever
(fulcrum under uke’s knees)

Hiza-guruma, ashi-guruma, hiza- soto-muso, 
soto-kibisu-gaeshi

Maximum-Arm Lever
(fulcrum under uke’s malleolus)

Uki-otoshi, yoko-guruma, yoko-otoshi, yoko-wakare, 
sumi-otoshi, seoi-otoshi, suwari-otoshi, hiza-seoi, 
no-waki, o-uchi-gaeshi (2) waki-otoshi, obi-seoi, 
tani-otoshi, suso-seoi, tai-otoshi, suwari-seoi, dai-sharin, 
hiza-tai-otoshi, hikkomi-gaeshi, tomoe-nage, 
sumi-gaeshi, ryo-ashi-tomoe, yoko-kata-guruma, 
yoko-tomoe, uki-waza, sasae-tsuri-komi-ashi, uke-nage

Variable Arm
(variable fulcrum from uke’s waist 
to his knees)

Tsuri-komi-goshi, kubi-nage,
o-goshi, sasae-tsuri-komi-goshi, koshi-guruma, ko-tsuri-
komi-goshi, o-tsuri-komi-goshi, sode-tsuri-komi-goshi, 
seoi-nage, eri-seoi-nage, uki-goshi, morote-seoi-nage

Table 4B. Technique based on a physical lever [8].

The table is based on the most recent Kodokan classification [11] and innovative techniques names [12].
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