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This study aimed to determine the technical and tactical modalities susceptible to optimizing the Olympic medalists' performance in the category (-81 kg). Our observations related to the video recordings of combats (n=21) of the medalists (n=4; age 26.8±4.6 years; height 180±.1cm) at the London Olympic Games taking part in 5.3±.5 combats of duration 303.4±88.5 seconds. The analysis focused on the frequency of techniques used, dominant technical groups, innovative techniques, technical effectiveness, combat score, attack direction, and tactical option. Seoi-nage was the most used technique, and Ashi-waza was the most requested group. Tewaza has distinguished itself by its great variety within the Kokusai-shiai-waza. In tactics, a direct attack is the most preferred option. The determining technical and tactical profile can be considered a crucial factor in the judokas preparedness of this weight category in improving their competition effectiveness.

Introduction

135 countries took part in the London Olympic Games judo event. It confirmed the growing popularity since its integration into the Olympic program in 1964. This was because of the brilliant execution of the technical gesture, which contributed to making judo spectacular, creative, and risky while enhancing its performance. Olympic competition as the incarnation of excellence is proof of the value of the particular context in which it has achieved sporting performance [START_REF] Mignon | L'analyse de la performance dans son contexte : scène, décors et coulisses 3e journées internationales des sciences du sport[END_REF]. The impact of technical and tactical variables on performance is a topic that has interested several researchers [START_REF] Adami | Vers une approche nouvelle du judo de hautniveau[END_REF][START_REF] Sterkowicz | Differences in the specific movement activity of men and women practicing judo (Based on the analysis of the judo bouts during the 1996 Olympic games)[END_REF]. The study of the judokas activity in official competition is fundamental, and its usefulness lies in the possibility of its modeling and integration in the process of high-level training as a competition preparation tool [START_REF] Heinish | Features of the technical-tactical performance capacity of the world's top judoka[END_REF]. Complexity characterized theoretical performance models. Several theorists considered technique and tactics among decisive factors for its realization [START_REF] Zerzouri | Historique des modèles de la performance sportive[END_REF], which corroborated their preponderance in mastering combat over others who played a secondary role [START_REF] Shahmuradov | Free style wrestiling[END_REF].

Tokui-waza is one of the technical modalities impacting the combat result. This explains the various quantitative studies devoted to its identification in major judo events [START_REF] Nakamura | Contest analysis of World judo championships in 1995-2005[END_REF][START_REF] Adam | The diagnosis of the technicaltactical preparation of judo competitors during the World Championships (2009 and 2010) in the light of the new judo sport rules[END_REF]. Considered the keystone of any attack system, its choice depends on internal and external contextual combat variables. The external variables, related to the direct combat environment, concerned the approach, the grip, the posture, the positioning, the opponent domination, and the score [START_REF] Cadière | Le perfectionnement technique[END_REF]. As for the internal variables, these are the different physical and mental capacities of the judoka [START_REF] Sato | Le judo vivant[END_REF]; his morphology and motor skills [START_REF] Barioli | Le grand livre du judo[END_REF][START_REF] Rosso | La tactique en judo[END_REF]; his talent and inclinations [START_REF] Weers | Skill range of the elite judo competitor. www[END_REF]. The difficulty of judo techniques comes from the fact that external variables require synchronous conduct of different actions in all space directions [START_REF] Blais | Analyse mécanique comparative d'une même projection de judo: Seoi-Nage, réalisée par cinq experts de la Fédération Française de Judo[END_REF]. Improving the attack system in different attack directions redoubles its complexity and allows raising the uncertainty in the opponent. Judokas, therefore, use several directions of attack, but the forward direction remains dominant given the supremacy and performance of techniques executing in this way such as Seoi-nage and Uchi-mata [START_REF] Weers | Travel, throw and tempo relationship[END_REF]. The choice of Kumikata and its strategy must be an integral part of the overall combat strategy. On the offensive plan, it comprises the judoka to seize and to fix his Kumi-kata to attack. While in defense, he must be able to break the opponent by defending himself and to expect well to avoid throwing [START_REF] Adams | Kumi-kata[END_REF]. Judo combat is a set of variable situations that the judoka must face by choosing between several possibilities, in a brief time, the most judicious to solve the problem. It is operational intelligence.

Combat pacing relies on kumi-kata as an element that can hinder the opponent [START_REF] Rosso | La tactique en judo[END_REF], but also on the constant variation in the attack position, and the increase in their speed of execution. Operational intelligence and the ability to conceal tactical intentions to surprise the adversary are among elements to integrate into combat management. Judo attacks can be carried out in two ways, direct or indirect. The combination, the repeated attack, the standing ground transition, the feint, and the counter-attack are tactical sequences essential to the indirect attack [START_REF] Ffjda | Méthode française d'enseignement du judo-jujitsu[END_REF]. Tactical effectiveness depends on technical, physical and mental skills [START_REF] Ion Ene | New orientations in judo technique and tactics[END_REF]. Most studies analyzed the performances of all the judokas who took part in a competition [START_REF] Adam | The diagnosis of the technicaltactical preparation of judo competitors during the World Championships (2009 and 2010) in the light of the new judo sport rules[END_REF][START_REF] Adam | The contest effectiveness of the men's national judo team of japan, and character of their technical-tactical preparation during the world judo championships 2010[END_REF][START_REF] Ali Yahia | Tactical analysis essay of the attack in Nage-waza[END_REF][START_REF] Nakamura | Contest analysis of World judo championships in 1995-2005[END_REF][START_REF] Sterkowicz | Differences in the specific movement activity of men and women practicing judo (Based on the analysis of the judo bouts during the 1996 Olympic games)[END_REF][START_REF] Sterkowicz | Techniques used by judoists during the world and Olympic tournaments 1995-1999[END_REF]. Few analyses asked questions about modeling performance of medalists of a single weight category.

A detailed analysis of judo competition within the framework of major competitions integrating quantitative variables would make it possible to verify the level reached by this category through the elucidation of the structure of its performance. What would be the configuration of the attack system and its tactical options adopted by the medalists of a weight category during an Olympiad? Reaching the Olympic podium in eliminating opponents is an exceptional performance that only well-prepared judokas can succeed. We then make the hypothesis that the medalists' performance depends on a choice of integrated movements in directions that ensure excellent technical effectiveness through appropriate tactical pacing. This study aimed to identify the technical and tactical modalities able to optimize the performance of Olympic judokas medalists in the category (-81kg) at the London 2012 Olympic Games.

Material and method

The deferred observation concerns the competitive course of the medalists (n=4; age 26.8±4.6 years; height 180±0.1cm) in the category (-81 kg) at the London 2012 Olympic Games. The analysis of the 21 combats revealed a total of 165 actions, including 145 Nage-waza actions and 20 Ne-waza actions. For the needs of this study, we have taken into consideration the official classification of techniques elaborated by the International Judo Federation [START_REF] Ijf | Official IJF techniques Judo[END_REF].

Table 1: Judokas medalists of the category (-81 kg).

Statistical analysis

Location parameters (mode, mean), dispersion indices (range and standard deviation), Chi² test (P<.05) and correspondence factor analysis (CFA), were solicited for the processing and analysis of the data collected during this observation.

Results

The offensive activity of the medalists in Nage-waza was based on Seoi-nage 15.8%, O-uchi-gari 11.7%, and Tomoe-nage 9.0% (Figure 1). The 145 attacks carried out belong to Ashi-waza 48.3%, Te-waza 26.2%, and Sutemi-waza 25.5%. In Newaza, the fighters preferred Osae-komi-waza 50%, Kansetsu-waza 30%, and Shimewaza 20%. The activity ratio between standing and ground attacks is 87.9% for Nage-waza and 12.1% for Ne-waza. An offensive A dynamism of 7.9±3.3 actions per combat illustrated this category. The Chi² test determined dependence between medalists and technical groups. The calculated p-value is less than the significance level P<.05. The risk of error for this link is less than 2.84%. Axis 1 of the correspondence factor analysis determined the opposite of the choices between the gold medalist (Kor) who opted for Te-waza (TW) compared to the two bronze medalists (Rus) and (Can) who favored Sutemi-waza (SW). Axis 2 showed the opposite of the choices between the gold medalist (Kor) and the first bronze medalist (Rus) for Ashi-waza compared to the silver medalist (Ger) who solicited Te-waza (TW) and Sutemi-waza (SW) (Figure 2). Medalists mastered a repertoire of 25 techniques including 11 Ashi-wza, 7 Tewaza and, 7 Sutemi-waza in this Olympic event. First bronze medalist had a technical repertoire of 14 techniques, second bronze medalist 15 techniques, gold medalist 13 techniques, and the silver medalist 10 techniques (Figure 3). The mean technical repertoire of this category was composed of 3.5±1.9 Te-waza, 6.3±1.3 Ashi-waza, and 3.3±1.0 Sutemi-waza. Moreover, the combats analysis revealed the use of 30.3% of actions belonging to the Kokusai-shiai-waza. These unclassified actions included 1.4±.9 Te-waza, .5±.5 Sutemi-waza, and .3±.5 Ashi-waza. The share of these variations represented 38.3% of the Olympic champion (Kor) offensive arsenal of Nage-waza, 47.8% of the silver medalist (Ger), 10.3% of the first bronze medalist (Rus), and 26.1% of the second bronze medalist (Can).

The mean activity of this category in Nage-waza for the whole competition was 36.3±12.1 actions, including 17.5±6.9 Ashi-waza actions, 9.5±6.2 Te-waza actions, and 9.3±4.6 Sutemi-waza actions. For medalists, the mean offensive activity of the Olympic champion (Kor) was 9.4 actions per combat, the second bronze medalist (Can) 7.6 actions per combat, the first bronze medalist (Rus) 5.8 actions per combat, and the silver medalist (Ger) 4.6 actions per combat. The mean effectiveness of the four medalists was 4.3±.5 actions per combat. Thus, in Nage-waza, it was 3.5±1.7 actions per combat, comprising 3.2±1.2 Ashi-waza actions, 1.0±.8 Te-waza action, and .8±1.0 Sutemi-waza actions. In Ne-waza, it was .8±1.5 actions per combat. The medalists' activity produced an effectiveness ratio of 9.7% in Nage-waza and 15.0% in Ne-waza, which gave an overall rate of 10.3% for the whole competition. As for the individual effectiveness, it was 7.5% for the Olympic champion (Kor), 12.9% for the silver medalist (Ger), 12.9% for the first bronze medalist (Rus) and, 10.0% for the second bronze medalist (Can). Nage-waza got effectiveness (score/effective action) 6.6 points per action and Ne-waza 9.0 points per action. It was an overall mean of 7.0 points per action. However, silver medalist (Ger) had an effectiveness of 6.4 points per combat, first bronze medalist (Rus) 5.7 points per combat, second bronze medalist (Can) 5.6 points per combat, and gold medalist (Kor) 4.4 points per combat. The mean effectiveness (score/total of actions) in Nage-waza was .6 points per action against 1.4 points in Ne-waza per action, which gave mean effectiveness per medalist .7 points per action. As a result, among the combats won thanks to the technical advantage, 33.3% were by Waza-ari, 16.7% Ippon and Yuko, 5.6% by Waza-ariawasate-ippon, for 72.2% of the victories. For the victories awarded by refereeing decisions, 11.1% were by Hantei, 5.6% by Hansoku-make, 5.6% by Shui and Keikoku, for 27.8% of the victories (Figure 4). This weight category required a mean of 5.3±0.5 attack directions. The medalists integrated into their attack system the right forward with 16±7.4 attacks, left forward 6.8±6.2 attacks, right backward 5.5±3.1 attacks, and left backward 6.3±1.7 attacks. The correspondence factor analysis of the attack directions revealed that on axis 1 (Figure 5), the gold medalist (Kor) chose the forward (F) and the left forward (LF) contrary to the two bronze medalists (Rus) and (Can) who privileged the right forward (RF), right backward (RB), and right (R) directions. Axis 2 showed that the silver medalist (Ger) and the second bronze medalist (Can) who favored the right forward (RF) were opposed to the first bronze medalist (Rus) who preferred the right backward (RB) and the right (R).

Attacks in this category were carried out using a two-handed kumi-kata 77.9%, and one-handed kumi-kata 21.4%. For the first bronze medalist (Rus), the share of two Kumi-kata was 82.8% and 13.8%, gold medalist (Kor) 80.9% and 19.1%, second bronze medalist (Can) 78.3% and 21.7%, silver medalist (Ger) 65.2% and 34.78%. For the tactical choices, of the 145 actions recorded during this competition (Figure 6), medalists led 32.3±12.4 direct attacks (DA), 5±2.6 standing ground transition (SGT), 1.8±1.5 avoidances (O), 1.8±1.0 counter-attacks (CA), .3±.5 feints (F) and repeated attacks (RA). Medalists used a mean of 4.3±1.0 tactical options in this Olympiad. The individual choices revealed the gold medalist (Kor) and the first bronze medalist (Rus) each had five tactical choices, second bronze medalist (Can) four tactical choices, and the silver medalist (Ger) only three. 

Discussion

The present study dedicated Seoi-nage to the rank of the technique most used in judo competition. Seoi-nage assured this dominant position for a long time [START_REF] Sterkowicz | Differences in the specific movement activity of men and women practicing judo (Based on the analysis of the judo bouts during the 1996 Olympic games)[END_REF]. Two significant events characterized this category, the first was the return in force of Ashi-waza, and the second is Koshi-waza disappearance, which posed the problem of its effectiveness in competitions. Introducing new refereeing rules [START_REF]Refereeing new rules[END_REF] resulted in the activity's decline of most technical groups in Nage-waza except for Ashi-waza.

The activity of medalists in Ne-waza improved, as evidenced by the increasing frequency of Osae-komi-waza and Kansetsu-waza. This increase in no way altered its share, which remained small compared to that of Nage-waza [START_REF] Sterkowicz | Techniques used by judoists during the world and Olympic tournaments 1995-1999[END_REF]. The global technical repertoire, which showed the number of techniques mastered in Nage-waza by the medalists, was large [START_REF] Boguszewski | Technical fitness training of judokas-finalists of top world tournaments in the years 2005-2008[END_REF].

The present analysis confirmed the increasing use of Kokusai-shiai-waza (innovative techniques). Finding alternative solutions to defensive systems seemed to be a concern within this weight category [START_REF] Inman | Classification of innovative international competition techniques[END_REF]. This creativity concerned Te-waza, Sutemi-waza, and to a lesser degree Ashi-waza. Te-waza techniques offered many opportunities for creativity thanks to the multiple hand placements, which explained the considerable number of variations attempted in competition. The performance of these techniques should question international authorities on the advisability of including them in their classifications [START_REF] Shahmuradov | Free style wrestiling[END_REF]. Returning to roots with classical judo had been accompanied by a worrying downward trend in the category's overall effectiveness. The recent refereeing rules, prohibited certain effective techniques, had affected it. Medalists must adapt themselves [START_REF] Adam | The diagnosis of the technicaltactical preparation of judo competitors during the World Championships (2009 and 2010) in the light of the new judo sport rules[END_REF].

Lack of activity, reflected by the passivity and the false attacks observed at the London Olympics, had led the refereeing to sanction and award over 1/4 of the victories. Increasing victories by Hantei, Hansoku-make, and Keikoku was proof. Decreasing of victories won thanks to the technical advantage, was a harbinger of judo became complex and better organized defensively. Losing the first place of the combats won by Ippon in favor of Waza-ari was a corollary to the observed lack of medalists' effectiveness [START_REF] Sterkowicz | Techniques used by judoists during the world and Olympic tournaments 1995-1999[END_REF]. It would seem that the new refereeing rules supposed to increase Ippon's victory rate had not achieved their aim. Hoping to vary their judo attack and losing the defensive vice, high-level judokas have to develop tactical patterns oriented towards a greater number of attack directions [START_REF] Calmet | Modélisation et simulations des distances et rotations de l'attaquant lors de l'approche et la saisie de l'adversaire dans les combats de judo[END_REF][START_REF] Adam | The contest effectiveness of the men's national judo team of japan, and character of their technical-tactical preparation during the world judo championships 2010[END_REF].

Medalists carried out attacks in four fundamental directions, which can justify their lack of effectiveness by this limited choice. To privilege the forward right was a substantial risk taken by medalists to be neutralized by opponents, due to the lack of uncertainty in their combats. The direct attack dominated the medalists' tactical choices, as it continued to be favored by judokas over other options. Increasing the Ne-waza activity had resulted in the standing-ground transition becoming the second tactical choice. The effectiveness was not there even the medalists of this weight category opted for a judo offensive. This tendency of judo towards attack confirmed Sydney 2000 [START_REF] Ali Yahia | Tactical analysis essay of the attack in Nage-waza[END_REF]. Olympic competition attested the supremacy of Kumi-kata with two hands. The medalists approach corroborated the finalists' choice at the World championships 2007 [START_REF] Pierantozzi | Analysis of the fighting phase before the first grip in the finals of the judo world championship[END_REF]. The reason for this supremacy was that two-handed Kumikata, besides the attraction force it can produce, offered a wider range of technical and tactical opportunities than one-handed Kumi-kata [START_REF] Miarka | Técnica y táctica en judo: una revisión[END_REF].

Conclusion

The attack system configuration of the medalists (-81 kg) based on Seoi-nage, O-uchi-gari, and Tomoe-nage techniques. This study revealed the Ashi-waza dominance, the Sutemi-waza decline, and the Koshi-waza missing. The Nage-waza activity continued to surpass that of Ne-waza. However, the homologation of Kokusai-shiai-waza and their introduction into official classifications is an absolute necessity to harmonize the technical and tactical judokas preparedness to the current requirements of high-level competition. The typical attack of this weight category was carried in both forward directions, using a two-handed kumi-kata following a direct attack. The decreasing dynamic of activity and technical performance was the principal cause of increasing victories granted on refereeing decisions. Increasing effectiveness would not be possible without adapting technical and tactical preparations for the recent refereeing rules. These conclusions could be crucial in preparing for the next deadlines.
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 2 Figure 2: Correspondence factor analysis of Olympic medalists' technical groups: Te-waza (TW), Ashiwaza (AW), Sutemi-waza (SW), and Koshi-waza (KW).
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 5 Figure 5: Medalists' attack direction correspondence Analysis: Forward (F), Left forward (LF), Right forward (RF), Right backward (RB), Right (R), and Left backward (LB).
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 6 Figure 6: Medalists' tactical choices: Direct attacks (DA), Standing Ground Transition (SGT), Avoidances (O), Counter-attacks (CA), Feints (F), and Repeated attacks (RA).