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Introduction

The objective of this paper is an attempt to characterize the technical and tactical structure of a judo match.  This work is a continuation of our earlier efforts on time structure of judo matches (Sterkowicz i Maslej 1998, http://www.rain.org/~ssa/research6.htm).  We compare the results of our research with earlier investigations conducted in Poland by Sikorski (1985) and Sterkowicz and Kesek (1985).

Methodology

Our analysis is based on the video material of 92 seniors matches recorded at the 40th Polish Senior National Championship in Krakow in 1996 and the Ladder Tournament held in Bytom in 1996.  We used two cameras and the matches were filmed in their entirety.  For the purpose of our analysis we have developed a notational system to classify the techniques according to technique type (following the traditional Go KYO system), complexity of the attack (simple, combination, counterattack), direction of attack (left or right), and the resultant score (as given by the referees).  We also noted the received penalties and attack attempts.

We considered an attempted attack if, as a result of TORI's action, UKE touched the mat with any part of his body but the feet, or, if he successfully blocked the attack by appropriate weight shift.  In NE-WAZA we also noted officially announced holds and the effective (terminal) chokes and arm bars.  All of the above were give a time stamp so that a temporal analysis of technique effectiveness could be performed.

To quantify the effectiveness of particular techniques, we used the following formula:
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The observational results were analyzed statistically.

Results and Discussion

a) Frequency and effectiveness of techniques

Based on the analysis of the recorded material we figured that the players attempted a total of 819 attacks, 798 (97%) of which were done in TACHI-WAZA and just 21 (<3%) in NE-WAZA (17 pins, two chokes, two arm bars).  Despite this much lesser activity in matwork, the attacks were very effective.  From the 21 observed attempts, only one pin did not end the match.  This confirms earlier observations about greater effectivness of Ne WAZA activities.

Out of the 92 matches, 51 ended before the regulation time, in nine cases the winner was descided by the referees' vote and the remaining matches were decided by points differential (Figure 1).  Among the attempted techniques, TE-WAZA (349 attackes) dominated followed by ASHI-WAZA (326 attackes) (Figure 2).  Majority of the attacks were on the left side 453 (57%).  Only in KOSHI-WAZA there were more attempts on the right side (21 vs. 16).  It is likely that this outcome is a result of the coaching tendencies which favore left sided techniques.

Among the most popular techniques are SEOI-NAGE (18% of all attacks), and UCHI-MATA (15%).  This corresponds well with the long-term trends in world judo (Sterkowicz et al.1997).  A difference appears in the third place where in Poland we note TAI-OTOSHI (9%), which is losing popularity worldwide (Seul, Barcelona, Atlanta, ranked 5th, 9th, and 15th in frequency, respectively).  Next positions in our material (Table 1) were taken by KUCHIKI-TAOSHI (7%), O-UCHI-GARI (5%) and KO-UCHI-GARI (4%).  These same techniques were often attempted in the recent Olympic tournaments.  Based on this evidence we conclude that the technical background of the Polish players is similar to that of other world-class players.

Figure 3 illustrates another interesting observation.  Techniques counted as "OTHER" are 100% effective.  These are techniques that do not belong to the traditional GO-KYO classification system.  Despite low overall frequency of attempts (6 attacks out of 798 attempts, i.e. less than 1%) each resulted in received points. Without a doubt this is related with lack of developed counter measures against unorthodox moves.  Also, we noted nearly 35% effectiveness of YOKO-SUTEMI-WAZA (YOKO-OTOSHI, TANI-OTOSHI and UKI-WAZA; total of 57 attacks, or 7%).  Thus, every third attempt was successful.  Next placed another group of sacrifice techniques, i.e. MA-SUTEMI-WAZA (TOMOE-NAGE, SUMI-GAESHI and URA-NAGE, total of 23 attacks, or 3%).  In this case every fifth attempt was awarded points.

Based on the analyzed material we observed that a large number of attacks are not effective.  This is confirmed by ASHI WAZA, represented by 10 techniques, (in Table 1 positions 2, 5, 6, 8, 9, 13, 14, 17, 18, 23) and TE WAZA, with nine techniques (# 1, 3, 4, 11, 15, 16, 20, 26, 27).  Unquestionably these techniques dominated, comprising 85% of all TACHI WAZA attempts (326, or 41% and 349, or 44%, respectively), but their effectiveness was just 12%.  This means that merely every eight attack had an effect on the match's outcome.

Even worse effectiveness was observed for the hip throws (HARAI-GOSHI, O-GOSHI, USHIRO-GOSHI and SODE-TSURIKOMI-GOSHI comprised about 5% of all attacks and their effectiveness was less than 3%.  Both the frequency of attempts as well as the lack of their effectiveness demonstrate increasingly weaker position of hip throws in judo competition.  This observation is confirmed by analysis of the Olympic tournaments in Seul, Barcelona and Atlanta.  Only HARAI-GOSHI is among the top most effective techniques during these tournaments (14th in Seoul and 13th in Barcelona).  In Atlanta no hip technique placed that high. (Sterkowicz et al.1997).  To illustrate the changes occurring in judo competition in the past 14 years we compared (Table 2) the current results with the data collected during the 1983 Polish National Championship (Sterkowicz and Kesek 1985).

From the coaching point of view it is also interesting to analyze time distribution of the number of attacks (Figure 4).  Most attacks are performed in the third minute of a match but their effectiveness in that minute is low (Figure 5).  This is probably caused by the increasing fatigue of the players.  This is confirmed by the analysis of the temporal structure of judo matches (Sterkowicz and Maslej 1998, for summary see http://www.rain.org/~ssa/research6.htm).  Significantly increased level of activity in the last minute of the match, on the same level as for the first minute when the players are still fresh, testifies to the players determination as they are trying to change the outcome of match.

The last analyzed element is the penalties.  During the 92 recorded matches only SHIDO and CHUI penalties were given (70 total, 53 and 17, respectively).  Time distribution of the penalties is given in Figure 6.  Relatively high number of penalties during the first two minutes of match is a result of low activity (passivity) as the players try to figure out their opponent.  The high number of penalties in the last minute is probably caused by many "faked" attacks, fatigue, and passive defense by players trying to maintain advantages score.  This agrees well with the algorithm of effective match as discussed by Sterkowicz and Koziol 1994.

Importance of counterattacks and combinations

In the 92 analyzed matches the players executed total of 43 counterattacks.  This constitutes merely 5% of all TACHI-WAZA attempts.  Despite the low frequency of attempts, their effectiveness is high, over 46% (in 20 cases points were awarded for the attempted counters).  The most frequently attempted counter was TANI-OTOSHI, from the MA-SUTEMI-WAZA group (Table 3).

An important aspect of technical development of a player is combinations of two or more techniques.  These combine techniques of TACHI-WAZA, NE-WAZA, or both.  For the purpose of this study we analyzed the combinations focusing on the two-element ones (Table 4).  In the analyzed tournaments there were 35 combinations of which 10 resulted in score points received (29%).  Majority of the attempted combinations involve the leg throws UCHI-MATA and KO-UCHI-GARI. This is understandable as these two throws constitute a large percentage of all throw attempts (156 out of 798 TACHI-WAZA techniques).  Also, this is consistent with the principle of combining techniques in the opposite directions (forward-backward).  In the last 14 years the frequency of combinations attempted increased slightly 3% in 1983 to 4% in 1996 (Sterkowicz and Kesek 1985).

Closing remarks and conclusions

One could argue whether this study is comprehensive enough to describe tendencies in senior level judo competition.  We feel that this study is a valuable beginning as it concerns many aspects of judo matches.  We had to decide between a general characterization of many parameters and a detailed analysis of a selected aspect.  We decided for the former, as it seems that a general analysis could establish the basis for several detailed studies.

In this study we combined analysis of all weight divisions.  A follow-up study could focus on a particular weight division.  One could also focus on the medal or overall winners only.  Such detailed studies could lead to developing a profile of the most effective ways of wining judo competition.

Based on our investigations we conclude the following:

· Players prefer left side attacks;

· Significant number of throws are leg techniques;

· Domination of SEOI-NAGE and UCHI-MATA continues;

· Use of hip techniques is;

· NE-WAZA attacks are very efficient.

Based on the above we recommend the following changes in player skill development in judo clubs:

· Increase practicing of the right side techniques for players who prefer left side throws;

· Increase practice of counterattacks against SEOI-NAGE and UCHI-MATA;

· As difficulty with KOSHI-WAZA attempts is evident, increase their practice in different drill situations;

· Increase emphasis on defensive techniques in NE-WAZA.
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Table 1.  Summary of the attempted TACHI-WAZA techniques. 

Name of throw
Number of all attempts
Number of left side attempts
Number of right side attempts
% of total number of attacks

1.
SEOI-NAGE
144
97
47
18

2.
UCHI- MATA
121
57
64
15

3.
TAI-OTOSHI
70
39
31
9

4.
KUCHIKI-TAOSHI
59
40
19
7

5.
O-UCHI-GARI
39
22
17
5

6.
KO-UCHI-GARI
35
16
19
4

7.
HARAI-GOSHI
29
13
16
4

8.
O-SOTO-GARI
28
12
16
4

9.
KO-UCHI-MAKIKOMI
26
16
10
3

10.
YOKO-OTOSHI
25
17
8
3

11.
SEOI-OTOSHI
21
10
11
3

12.
TANI-OTOSHI
20
12
8
3

13.
KO-SOTO-GARI
20
11
9
3

14.
KO-SOTO-GAKE
19
12
7
2

15.
KATA-GURUMA
19
10
9
2

16.
SUKUI-NAGE
18
10
8
2

17.
DE-ASHI-HARAI
18
10
8
2

18.
SASAE-TSURI-KOMI-ASHI
14
6
8
2

19.
UKI-WAZA
12
11
1
2

20.
MOROTE-GARI
11
5
6
1

21.
TOMOE-NAGE
10
6
4
1

22.
SUMI-GAESHI
8
3
5
1

23.
SOTO-MAKIKOMI
6
2
4
1

24.
O-GOSHI
6
3
3
1

25.
URA-NAGE
5
5
0
1

26.
SUMI-OTOSHI
4
2
2
1

27.
KIBISU-GAESHI
3
2
1
<1

28.
USHIRO-GOSHI
1
0
1
<1

29.
SODE-TSURI-KOMI-GOSHI
1
0
1
<1

30.
OTHER
6
4
2
1


TOTAL:
798
453
345
100%

Table 2. Comparison of the distribution of various techniques used in judo competition in Poland in 1983 and 1996.

Group of Techniques
1983 Polish National Championships

(Sterkowicz i Kesek 1985)

(n=512)
This Study

(n=792)

TE-WAZA
56%
44%

ASHI-WAZA
28%
41%

KOSHI-WAZA
8%
5%

SUTEMI-WAZA
7%
10%

Table 3. Summary of counterattacks attempted.

Name of throw
Number of counterattacks
Average score received


Total
Effective


1.
TANI-OTOSHI
8
4
6.5

2.
KOSOTO-GARI
6
2
10

3.
UCHI-MATA
5
1
5

4.
SUKUI-NAGE
4
1
5

5.
SUMI-OTOSHI
4
4
5.8

6.
OSOTO-GARI
3
2
8.5

7.
KOSOTO-GAKE
2
-
-

8.
KUCHIKI-TAOSHI
1
-
-

9.
SUMI-GAESHI
1
1
5

10.
URA-NAGE
1
1
3

11.
HARAI-GOSHI
1
-
-

12.
SEOI-NAGE
1
-
-

13.
OTHER
4
4
5.3

Table 4. Summary of combinations attempted

Combination name
Number of combinations attempted
Average score received


Total
Effective


UCHI-MATA/KO-UCHI-GARI
11
2
7

O-UCHI-GARI/UCHI-MATA
3
-
-

KO-UCHI-GARI/KUCHIKI-TAOSHI
2
-
-

KUCHIKI-TAOSHI/TAI-OTOSHI
2
2
5

UCHI-MATA/KO-SOTO-GAKE
2
-
-

KO-SOTO-GARI/TAI-OTOSHI
2
-
-

TAI-OTOSHI/SEOI-NAGE
2
-
-

DEASHI-HARAI/UCHI-MATA
1
-
-

O-SOTO-GARI/TAI-OTOSHI
1
-
-

SUKUI-NAGE/OSAE-KOMI
1
1
10

SEOI-NAGE/KO-UCHI-GARI
1
1
10

DE-ASHI-HARAI/SEOI-NAGE
1
-
-

SEOI-NAGE/KUCHIKI-TAOSHI
1
-
-

UCHI-MATA/OSAE-KOMI
1
1
10

OUCHI-GARI/KO-UCHI-GARI
1
-
-

TANI-OTOSHI/OSAE-KOMI
1
1
5

KO-SOTO-GAKE/KUCHIKI-TAOSHI
1
1
5

SEOI-NAGE/KIBISU-GAESHI
1
1
3
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Figure 1.  Percentage distribution of the match outcomes.
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Figure.  2. Count distribution of various techniques and their direction.
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Figure. 3. Effectiveness of TACHI-WAZA techniques.
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Figure. 4. Time distribution of the average number of attacks.
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Figure. 5. Time distribution of the average number of points received (KOKA is three points, YUKO five, WAZA–ARI seven and IPPON ten).
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Figure 6. Time distribution of the penalties.
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