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Section III — Sport, Physical Education & Recreation

Defensive actions of world top judoists

by

Dariusz Boguszewski!

The objective of this work was to define and determine the effectiveness of defensive actions applied in judo
fighting. The study was based on recordings of final fights from Olympic Games, World Championships and World
Cup (2005-2008). Actions of female and male contestants participating in total of 56 fights were analyzed (to an
accuracy of 10-second-periods of time). All actions, including attacks, counter-attacks and defense without counter-
attack, were recorded and their effectiveness, preparatory actions, breaks and the referees” decisions were evaluated.
Altogether fights of 95 contestants were subjected to analysis. According to the author’s classification of defensive
actions, 12 types of defense without counter-attack were defined as follows: (1) hand block, (2) hip block, (3)
maneuvering around, (4) twist onto abdomen, (5) hand and hip block, (6) hand block and maneuvering around, (7)
stepping aside, (8) separation from grasp, (9) leaving the mat, (10) leg entanglement, (11) bridge, (12) return to tachi-
waza (escape from ne-waza). Types of defense most often applied according to the study — hand block and twist onto
abdomen — were the least effective (93% and 70% respectively). Ashi-waza and te-waza were throws most often applied
as counter-attack. However, sutemi-waza throws were most effectively (50%) applied. Highly effective counter-attacks
(28%) should serve as a clue for coaches and athletes at the competitive level. The rules set forth by professor Jigoro
Kano (among others: “give up in order to win”) may not be adequate for today’s competition.

Key words: judo, combat sports, defensive actions, technical skills

fitness (Little, 1991; Sterkowicz et al.,, 2000;

Introduction Degoutte et al., 2003; Krstulovic et al., 2006), body
The effectiveness of the training process is build and body composition (Claessens et al,
evaluated by the results achieved during 1987; Sertic et al., 2006), or mental traits (Callister
championship competitions. Sports success is et al, 1991; Filaire et al, 2001). The most
influenced by motor, mental, technical and tactical differentiating factors concern technical and
preparation. As numerous scientific articles have tactical abilities. Their acquisition is the effect of
proven, judo contestants competing at the highest many years of training, as well as numerous fights
level of sports championship do not differ much during tournaments and practice. It was proven
from one another regarding the level of motor that surpassing opponents with motor fitness is
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not the key factor in determining victory in
unarmed combats (Kalina et al., 2005).

The analysis of fight tactics was primarily
concerned with the frequency of using particular
attacks (throws, holdings) (Matsumoto et al., 1978;
Adam, 2007, Sterkowicz, et al.,, 2007; Carratala
Deval, et al., 2010). More rarely, the subject of
analysis concerned preparatory actions (Poluhin
et al, 2006; Schaliacho, 2007). Endeavors to
perform detailed classifications of defensive
actions of judokas were, however, not
undertaken. It should be emphasized that
defensive effectiveness in a judo fight is of
considerably higher importance than attack
effectiveness (Kalina et al., 2004; Boguszewski,
2006, 2010). Therefore, increased interest of
theoreticians and coaches in the discussion seems
to be fully justified.

The purpose of the research was to define
and determine the effectiveness of defense actions
most commonly used in judo fights by the best

athletes in the world.

Material and Methods

The research utilized the methods of
direct, secondary and multiple observations. The
research was conducted on the basis of video and
DVD recordings, which enabled detailed analysis
of every action performed by the judoists; thereby
qualifying the various attacks and defensive
strategies. Video or DVD recording gives

technical possibilities for freezing an image and
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repeating certain parts of a fight, often in slow
motion.

According to the dynamics measurement
method in Kalina (2000), all actions in each 10-
second-fragment of the fight were recorded (on
observation sheets): attacks and counter-attacks
(throws, holdings, strangleholds and joint locks),
defense without counter-attack — with their
effectiveness and preparatory actions determined,
breaks and referees’ decisions. Types of defenses
were defined and their effectiveness was
determined as the ratio of the number of effective
actions to the number of observed actions of a
given category.

The research material was based on
recordings from final fights from the Olympic
Games in 2008, World Championships in 2005
and World Cup tournaments held in Warsaw in
the years 2005-2008. As a result, the actions of
these athletes in 56 fights were analyzed (to an
accuracy of 10-second periods). The total time of
fights was 197 minutes and 23 seconds, which
corresponds to 1194 sequences.

The study analyzed fights from 95 female
and male elite judoists. One female judoist
participated in three gold medal fights at the
World Championships and 15 competitors fought
in the finals twice. The fights of contestants from
31 countries were analyzed. The majority of
contestants were from Japan (n=14), France (n=9),
Russia (n=8) and China (n=7). The average age
was 25.34 + SD.
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According to the author’s classification of
defensive actions, 12 types of defenses without
counter-attack were defined. The analysis and
presentation were based on the Kodokan Judo
division in throwing techniques (nage-waza)

performed in the vertical posture, throws with a

fall - so called sacrifice throwing techniques

(sutemi-waza), and grappling techniques

(katame-waza), performed in the horizontal

posture. Within the group of throws, presentation

refers to the following groups: te-waza (hand
throwing techniques), goshi-waza (hip throwing
techniques), ashi-waza (foot and leg throwing
techniques), sutemi-waza (sacrifice techniques).

Japanese terminology commonly used in judo has

been applied (IJF, 2003).

Based on the observation records, 12 types
of defenses without counter-attack were defined
(following the order according to fitness
criterion):

1. Hand block — to push attacking opponent
away is the most often used type of defense.
When both opponents are bound with
mutual grapple, the most natural response in
the situation of danger is to block the throw
with hands. First defensive reaction is also
similar (before holding, joint locks or
strangleholds) in a horizontal posture.

2. Hip block — defense against hip or hand
throws — rotation of the soei-nage type,
where the attacker manages to get through

the “bar” or when both opponents are not

bound with a grasp. Static stretching in a hip
joint.

Maneuvering around — type of defense against
rotary hand throws — (e.g., soei-nage) and hip
throws, involving throw-wise maneuvering
around the opponent. Performed particularly
in lower weight classes with a higher speed
of fighting — advancing opponent’s rotation
before back or hip throw.

Twist onto abdomen — rotation on one’s body
axis. When one of the contestants has been
attacked by surprise or has no grasp control
over the opponent, and has also not reacted
with hands or legs, then twisting onto the
abdomen is the last opportunity to prevent
from falling on one’s back (before contacting
tatami). According to judo regulations, no
points are admitted for throwing opponent
onto the belly, however falling on the back is
given the highest score — ippon - which
denotes the end of fight before time is over.
Twist onto belly is also a type of defense
against a pinning hold when fighting in a
horizontal posture. This type of defense is
also applied as an anticipation of the
opponent’s move, usually in the final phase
of the throw or passing to hold.

Hand and hip block — combination of hand
block and hip block, where hand blocking is
performed  with  simultaneous  static
stretching in a hip joint.

Hand block and maneuvering around -

combination of hand block with escape

© Editorial Committee of Journal of Human Kinetics
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10.

around the opponent. Most often applied by
judo players preferring defensive style of
fighting, waiting for offensive actions of the
opponent, or at the end of fight by judo
players with a leading score.

Stepping aside — escape with a leg in danger of
throw. Defense against throws involving
opponent’s leg or leg grasps (kuchiki-taoshi,
kata-otoshi, te-guruma, morote-gari), which
are very popular nowadays (Boguszewski,
2010; Carratala Deval, et al., 2010). However,
such actions involve large speed of the
defending judoka.

Separation from grasp — depriving opponents
of self body control. It is an effective defense
technique in danger of throwing or holding,
however it involves considerable strength of
the defending judoka. In order to get points
for the throw, the attacker has to gain full
control over the opponent. By separation
from the grasp the opponent loses the
control.

Leaving the mat — leaving the fight area.
During dynamic actions performed at the
edge of the mat, in both vertical and
horizontal posture, the most effective
technique of defense is leaving the mat by the
defending player. This technique effectively
avoids reprimanded with a shido penalty.
Escape outside the mat is penalized only in
the event that it did not result from the

opponent’s actions.

Journal of Human Kinetics volume 27/2011,

11. Leg entanglement — is a defense against
holding. When one of the judokas controls
two parts of the opponent’s body and is
immobilized on the back, the referee
announces pinning (osae-komi). One of the
defense techniques is entanglement of the
attacker’s leg or legs, for the referee stops the
attempted pinning when the defending
judoka gets control over some part of the
opponent’s body.

12. Bridge — defense against holding, with an
attempt to turn onto the belly (with possible
lifting of the opponent) by “bridge” (or a
half-bridge”).

13. Return to tachi-waza — escape from ne-waza.
Defense  against ne-waza  maneuvers
(holding, strangle holds and joint locks).
Referee is obliged to stop action when one of
the contestants rises to a vertical posture.

Leg entanglement, bridge and return to tachi-
waza are used only in fighting in the horizontal
posture (ne-waza).

For each category of actions, arithmetic
mean, including standard deviation, number of
effective actions, number of actions taken and
effectiveness of particular techniques (a ratio of
effective actions to actions taken) were calculated.
Differences between particular techniques, as well
as with regard to sex of the contestants, were

calculated by the t-Student test.
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Results

Defensive effectiveness, understood as a
relation of successful actions to undertaken
actions, was 89% in the analyzed work. Higher
relations occurred in fights of female contestants
(91%) compared to fights of male contestants
(87%). The most commonly used means of
defense were: a hand block (average 5.14 per fight

among women and 4.64 per fight among men),

maneuvering around (accordingly 1.53 and 0.53)
(Figurel). On the other hand, the least effective
defensive techniques were: hand block, twist onto
belly, maneuvering around and hip block
(Figure 2). The frequency and effectiveness of
using particular means of defense were similar in
the group of women and men - statistically
significant ~ differences = were not  stated
(adequately: p=0.140 and p=0.171, respectively).
around more
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Frequency of defensive actions (average per fight)
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Effectiveness of defensive actions

Using the standard judoka weight categories
for light weight divisions (48, 52 and 57 kg for
women and 60, 66, 73 kg for men), middle weight
categories (63 and 70 kg for women and 81 and 90
kg for men) and heavy weight categories (78 kg or
higher for women and 100 kg or higher for men),
it has been established that the judokas of light
categories executed defensive actions most
effectively (93% of effectiveness in women and
91% in men). The least effective use of defensive
actions was with the heavy weight categories
(87% of effectiveness in women and 77% in men).
In all weight categories (men and women), the
twist onto belly was used least effectively. In the
middle weight categories of women, they were

the only group to not execute the twist onto belly

with 100% effectiveness.

Journal of Human Kinetics volume 27/2011,

The effectiveness of defensive actions was
directly proportional to the importance of the
contest. The most effective defense techniques
were featured by Olympic Games finalists (92%),
while the least effective defense technique were
seen by the finalists of the World Cup (83%). The
contestants for  the

battling Olympic

championship used successfully (100%) all
particular means of defense, apart from twist onto
belly (85%) and hand block (89%).

The reaction to opponent attack is most
often passive defense (without counterattack) — in
the analyzed cases, this occurred 95% of the time.
A response to 5% of the attacks was counterattack.
The effectiveness of counter-throws (expressed by
the quotient of successful actions, which are such

actions where judges award points for undertaken
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actions) was relatively high (27.13%). The
effectiveness of throws in the same, analyzed
fights was 8.42%. Differences in this range were
statistically important (p<0.001). The most
effective counter-attacks (among male judoists)
were executed by throws from the sutemi-waza
group (sacrifice throws), including the sumi-
gaeshi. They were, however, the most rarely used
means of defensive strategies (6.25% of the total
counterattacks). The most often used were hand
throws — te-waza (50% of the total counter-
throws), among which the te-guruma dominated.
Nearly every third action from the te-waza group
was successful (31.25% effective). The least
effectively used were goshi throws (Figure 3).
Counterattack attempts were more often
undertaken by women than men. In the group of
women, the effectiveness of this type of action

was also higher (p=0.07). The most often counter

throws by contestants in the analyzed fights were
foot and leg throws by the ashi-waza group.

Among them, the least secure were ko-soto-gake
and ko-soto-gari (from the ashi-waza group) and
tani-otoshi (from the sutemi-waza group) and te-
guruma (from the te-waza group). The most
effective counter throws were sacrifice throws, as
seen in the sutemi-waza group. All of their
countering attempts were successful (Figure 4 and
5). Counter-effectiveness was most often seen in
the tani-otoshi throws (from the sutemi-waza
group), sasae-tsuri-komi-ashi and ko-soto-gari
(from the ashi-waza group), kata-guruma (from
the te-waza group) and harai-goshi (from the

goshi-waza group).

60%
women M men
50%
40%
40% 40%
30%
27%
20% 25%
10% ——
0% 0%
0% T
te-waza goshi-waza ashi-waza sutemi-waza
Figure 3
Effectiveness of counterattacks
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The least effective (0% effectiveness) were
attempts to counter kuchiki-taoshi throws (from
the te-waza group) and de-ashi-barai (from the
ashi-waza group). Slight differences (but not
statistically significant, p=0.351) were noted for
groups of women and men. The most often
counter throws by female contestants were hip
throws (Figure 4), while male contestants, most

commonly used foot and leg throws (Figure 5).
Discussion

In a judo fight, nearly every action from an
opponent is met by a counter-reaction by the
opposing competitor (attack-defense, attack-
counterattack-defense). Considerable differences
in the effectiveness of attacks, counterattacks and
defense prove that at high levels of sports
competition, points are earned, generally, by only
one competitor at a time. Usually, the contestant
who gains advantage first (as a result of one’s
actions or points accrued as a consequence of
penalties imposed on the opponent) wins by
effectively defending himself, increasing the
advantage or outright winning the fight by ippon
(Boguszewski, 2006, 2010; Boguszewski &
Boguszewska, 2006). This is connected not only
with exceptional technical preparation and the
ability to react to complex actions of the
opponent, but also the development of the mental
sphere — motivation, ability to overcome difficult
situations with boldness, ability to creatively solve
motion assignments, ability to adapt own actions

to the current fight situation.

The analysis of sports actions in a judo fight most
often concerned the means of attack used -
throws and holdings. Indeed, effective criteria
were determined differently, where the sum of
points totaled by a contestant or the average point
total for a given throw or hold (Carratala Deval, et
al., 2010; Adam et al, 2011) were assessed;
however, both measures express the merit of the
analyzed phenomena. In spite of practical
application, the most interesting seem to be the
results presenting the effectiveness related to
undertaken actions from the same category of
events, or, in this case, the same group of
techniques, such as a particular throw or hold
(Boguszewski, 2010).

The investigators of a judo fight are aware of
the role of preparatory activities. They have
analyzed actions aiming at performing an
effective throw, sought ways of analyzing fight
tactics (Boguszewski, 2006; Poluhin, 2007), wrote
about extorting penalties for opponents as an
alternative way of acquiring points (Boguszewski,
2010; Carratala Deval, et al., 2010). Several
Russian researchers, performed detailed
classifications of preparatory activities conducted
by judokas in a fight (Poluhin et al., 2006, 2007).
All discussed actions aimed at enabling a
successful attack in the most beneficial time and
moment of the fight.

Attempts at detailed classification of defensive
actions by judokas were not made (not based
upon counter-attacking). Defining and classifying

means of defense may, thus, serve for increasing
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effectiveness of the technical and tactical training.
It should be emphasized that the level of technical
and tactical training, in the opinion of experienced
judo coaches, is the key factor influencing sports
results (Sterkowicz et al, 2007), and defensive
effectiveness in a judo fight is considerably more
effective than attack effectiveness (Boguszewski,
2006).

Research has proven that sports activities by
female and male contestants do not differ much
(Boguszewski & Boguszewska, 2006;
Boguszewski, 2010), despite obvious differences
in their body built or physiological factors
(Laskowski, 2009). Moreover, judo is especially a
self-defense system. Having a utilitarian aspect,
defensive actions of a woman and a man should
be equally fast and efficient (Bukowiecka et al.,
2006). Developing defensive skills is one of the
most important part of technical training. Every
combat sports training should include ethical,
philosophical and theoretical values. It should
also be directed at maintaining physical fitness
and consolidation of self-defense  skills
(Harasymowicz, 2007). Judo is not only an
Olympic sport, but an martial art and a way of life

(Shishida, 2010).

Conclusions

1. The usual means of defense used by judokas
(hand block and twist onto belly) are not
considered the most effective. It seems

justifiable to eliminate motion

Journal of Human Kinetics volume 27/2011,

habits leading to risky situations during
fights.

High effectiveness of counterattacks (28%)
should be a hint for coaches and athletes to
make specialized training close to judo
principles defined by Professor Jigoro Kano
(e.g., “withdraw to win”).

High counter-effectiveness of sacrifice throws
proves only the apparent security of these

actions.

http://www.johk.pl




by D. Boguszewski 121

References

Adam M. Effectiveness of Techniques Performed by Outstanding Judo Competitors. Research Yearbook,
2007; 13(2): 216-220.

Adam M., Smaruj M., Tyszkowski S. The diagnosis of the technical-tactical preparation of judo competitors
during the World Championships (2009 and 2010) in the light of the new judo sport rules. Archives
of Budo, 2011; 7(1): 7-12.

Boguszewski D. Technical fitness training of judokas — finalists of world top tournaments in the years 2005-
2008. Journal of Combat Sports and Martial Arts, 2010; 2(2): 109-114.

Boguszewski D. Fight dynamics of the double Olympic Champion in judo (1988, 1992). Journal of Human
Kinetics, 2006; 16: 97-106.

Boguszewski D., Boguszewska K. Dynamics of judo contests performed by finalists of European
Championships (Rotterdam 2005). Archives of Budo, 2006; 2: 40-44.

Bukowiecka D., Bukowiecki I, Kalina R.M. Methods of assesing psychomotor competence of police in
intervention activity. Police Academy. Szczytno, Poland, 2006.

Callister R., Callister R.J., Staron R.S., Fleck S.J., Tesch P., Dudley G.A. Psychological characteristics of elite
judo athletes. Int ] Sports Med, 1991; 15: 196-203.

Carratala Deval V., Garcia ].M.G., Luis F.M., Diaz de Durana A.L. Effective ways of struggles by teenage
female judoka during Spanish Judo Cadets Championship. Archives of Budo, 2010; 6(1): 39-44.

Claessens A.L.M., Beunen G.P., Welles R., Geldof G. Somatype and body structure of world top judoists.
Journal of Sports Medicine, 1987; 27: 105-113.

Degoutte F., Jouanel P., Begue RJ., Colombier M., Lac G., Pequignot J.M., Filaire E. Food Restriction,
Performance, Biochemical, Psychological, and Endocrine Changes in Judo Athletes. Int ] Sports Med,
2006; 27: 9-18.

Filaire E., Sagnol M., Ferrand C., Maso F., Lac G. Psychophysiological stress in judo athletes during
competitions. ] Sport Med Phys Fit, 2001; 41: 263-268.

Harasymowicz ]J. Competences of combat sports and martial arts educators in light of the holistic fair self-
defense model of training. Archives of Budo, 2007; 3: 7-14.

International Judo Federation. Refereeing Rules, 2003.

Kalina R.M. Combat Sports Theory, COS Warsaw, Poland, 2000.
Kalina R.M., Chodata A., Dadelo S., Jagietto W., Nastula P., Niedomagata W. Empirical basis for predicting

success in combat sports and self-defence. Journal of Kinesiology, 2005; 37:
64-73.

Kalina R.M., Kulesza A., Mystowski B., Wotkowicz B., Jagieto W., Gabrys$ T., Chodata A. Dynamics of judo,
boxing and taekwon-do contests performed by finalists of Olympic Games in Sydney. In: Szopa J.,
Gabrys T. editors. Sport training in interdisciplinary scientific researches. Czestochowa, 2004; 326-
331.

Krstulovic S., Zuvela F., Katic R. Biomotor systems in elite junior judoists. Collegium Antropologicum, 2006;
30(4): 845-851.

Laskowski R. Symptoms of sexual dimorphism in judoists. Journal of Combat Sports and Martial Arts, 2009;
1(2): 45-52.

© Editorial Committee of Journal of Human Kinetics



122 Defensive actions of world top judoists

Little N.G. Physical performance attributes of junior and senior woman, cadet, junior and senior men
judokas. ] Sport Med Phys Fit, 1991; 31: 510-520.

Matsumoto Y., Takeuchi Y., Nakamura T. Analytical Studies on the Contests Performed at the All Judo
Championship Tournament. Bulletin of the Association for the Scientific Studies on Judo. Kodokan.
Tokio, Report V, 1978, 83.

Poluhin A.W., Gozin W.W., Malkow O.B. Improving attacks and active defense in judo. Teoriya Praktika
Fizicheskoi Kultury, 2007; 4: 36-39.

Poluhin A.W., Gozin W.W., Malkow O.B. Tactic of maneuvering in judo. Teoriya Praktika Fizicheskoi
Kultury, 2006; 8: 30-31.

Schaliacho ].M. Standarization of technical and tactical skills in judo. Teoriya Praktika Fizicheskoi Kultury,
2007; 8: 45-47.

Serti¢ H., Segedi I., Milanovic D. Anthropological and fitness status of Croatian judoists. Archives of Budo,
2006; 2: 24-27.

Shishida F. Judo’s techniques performed from a distance: The origin of Jigoro Kano’s concept and its
actualization by Kenji Tomiki. Archives of Budo, 2010; 6(4): 165-172.

Sterkowicz S., Blecharz J.,, Lech G. Differentiation between high class judoists in terms of indices of
experience, physical development, psychomotor fitness and their activities during competitions.
Journal of Human Kinetics, 2000; 4: 93-110.

Sterkowicz S., Garcia J.G., Lerma S.F. The importance of judo trainers’ professional activities. Archives of
Budo, 2007; 3: 57-61.

Sterkowicz S, Lech G, Almansba R. The course of fight and the level of sports achievements in judo. Archives
of Budo, 2007; 3: 72-81.

Corresponding author:

Dariusz Boguszewski PhD

Medical University of Warsaw, Rehabilitation Unit
57 Solec str., 00-424 Warsaw, Poland

Phone: (022) 629 46 65; Fax: (022) 629 46 65

E-mail: dboguszewski@wum.edu.pl

Journal of Human Kinetics volume 27/2011, http://www.johk.pl





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.5
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /POL (Versita Adobe Distiller Settings for Adobe Acrobat v6)
    /ENU (Versita Adobe Distiller Settings for Adobe Acrobat v6)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


