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Abstract:

The study uses the BTS Baropodometric Pressure Platform to analyze foot pressure distribution trends
among top judokas. Ten elite Inter-varsity judoks engaged in a static posture examination showed amazing
bilateral symmetry in their stance. Results revealed balanced heel pressure (30-32%), moderate midfoot
involvement (23-25%), and forefoot predominance (43-45% pressure). Especially the smaller toes
exhibited less activity, indicating a biomechanical adaption maybe helping with pivoting motions required
in judo techniques. These results give fresh understanding of the postural control techniques used by
professional judokas and their uses for training approaches and injury prevention in the sport.

Keywords:

Biomechanics, judo, postural control, foot pressure distribution, baropodometry, static balance, martial arts,
elite athletes, bilateral symmetry, combat sports.

1. INTRODUCTION

The Art of Balance in Judo: Revealing the Tricks Underfoot

Imagine yourself confronting an opponent on a judo mat who appears as immobile as a mountain. Translating as "the
gentle way" in Japanese, judo is ironically a discipline of great force and control (Kano, 1994). Fundamentally, the skill
of balancing is what drives it. But have you ever gquestioned what mystery lurks under judo masters' feet? Focusing on
an often disregarded component of judo mastery—the distribution of foot pressure—a team of curious academics set
out to reveal this riddle.

One cannot exaggerate the value of balance in judo. "Postural control is crucial for successful performance in judo,"”
Imamura et al. (2006) observe. This balance is about keeping a condition of preparedness, a basis from which all tactics
originate, not only about keeping straight. Knowing the biomechanics of this equilibrium could transform our approach
to judo performance and instruction.

Our courageous volunteers

Ten outstanding judokas from the All India Inter-varsity level, cream of the crop, offered their time for this innovative
project. These athletes, used to the frenetic world of throws and grapples, were going to make quite surprising
contributions to science. The choice of top athletes is important as earlier studies have revealed notable variations in
postural control between novice and experienced judokas ( Paillard et al., 2008).

The High-tech Dance Floor

Our judokas ascended the BTS Baropodometric Pressure Platform, which would not seem out of place in a science
fiction film. Like a super-sensitive dance floor, this wonder of technology detects every subtlety of foot pressure. Other
sports research have also made great use of similar technologies, which offer priceless insights on athletic performance
biomechanics (Chockalingam et al., 2019).

The stillness challenge

In a turn of events that would astonish judo enthusiasts, our participants were instructed to do an apparently contradictory
action: absolute stillness. These masters of movement turned into statues for five seconds so the high-tech platform
could precisely map their foot pressure. Although this stationary posturography technique seems to contradict the
dynamic character of judo, it has been demonstrated to offer insightful analysis of balance control in sportsmen ( Paillard
& Noé, 2015).

Dividing the Figures

Once we had this wealth of information, our study team dug right into it. To help understand the pressure patterns, they

used a battery of statistical methods including two-way ANOVA and independent sample t-tests. These analytical
techniques fit those applied in related biomechanical research (Hrysomallis, 2011).
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The Great Exposition

What did we learn about the covert judo champion footwork? Our results offered interesting new angles on the
biomechanics of top judokas:

1. Perfect Balance: Our judokas exhibited almost perfect symmetry between their left and right feet, something any
tightrope walker would find admirable. This bilateral symmetry in weight distribution corresponds with other studies
indicating that elite athletes in numerous sports have improved postural control ( Paillard et al., 2006).

2. The Forefoot: Their Power The foot's front—which consists of the ball and toes—burdered most of the strain. This
section managed a remarkable 43-45% of the overall weight. The "ready stance" in judo, which frequently demands
players to remain on the balls of their feet for fast moves, may help to explain this forefoot dominance (Zaggelidis et
al., 2012).

With 23-25% of the pressure, the typically disregarded middle part of the foot was rather important. This result gives
our knowledge of foot biomechanics in judo more complexity as the function of the midfoot is less often covered in the
literature.

Of the entire pressure, heeling in—the rear of the foot—including both inner and outside heel areas—managed 30—
32%. This distribution points to a balanced weight-bearing strategy that could help to explain the stability of the judokas.

5. The Case of the Missing Toes: Under the static posture, the smaller toes—which connected to the third, fourth, and
fifth metatarsals—showered practically little pressure in an interesting turn-about. This result opens important issues
regarding the function of these toes in preserving balance and creates directions for further studies.

These results not only clarify the biomechanics of top judokas but also provide fresh training and performance
improvement opportunities in the sport. As we explore the outcomes and their ramifications, we could discover that our
definition of balance in judo is changing and maybe that training approaches for next generations of players will be
transformed.

Let us picture these results:
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Figure 2: Front foot, midfoot, hind foot pressure distribution

The Figures under the Enchantment
Here's a deeper look at our results for those that enjoy delving deeply into data:
Table 1: The Normalcy Check (Because, statistically speaking, it's vital to be normal even in judo!!)

Shapiro-Wilk’s t normality test

Statistic df Sig.
pressure score .940 20 242
Pressure percentage 971 20 776

This table shows that our data passed the normality test (Sig. > 0.05), giving us the green light for further statistical

analysis.



Table 2: The Pressure Breakdown

Pressure distribution foot typology Mean Std. Deviation N
FF left foot 44.5500 2.72774 10
right foot 44.2900 2.86102 10
Total 44.4200 2.72389 20
MF left foot 25.1100 1.38118 10
right foot 24.2300h 3.20903 10
Total 24.6700 2.44650 20
RF left foot 30.4300 1.29190 10
right foot 31.4900 1.36500 10
Total 30.9600 1.40315 20
Total left foot 33.3633 8.54560 30
right foot 33.3367 8.80104 30
Total 33.3500 8.60044 60
Table 3: (F-table showing the mean differences between selected independent variables)
Source Type I | df | Mean F Sig. | Parital Noncent Observed
Sum of Square Eta Parameter | Power
Squares Squared
Corrected Model 4057.16* |5 | 817.56 125.646* | .000 | .954 786.966 1.000
Intercept 557866.52 | 1 | 66987.254 | 12788.322 | .000 | .985 12666.3666 | 1.000
Pressure_d 4025.653 |2 | 2568.65 389.493 .000 | .935 789.65 1.000
Foot_s 012 1 |.012 .003 .935 | .000 .001 .060
Pressure_d* Foot s | 8.075 1 | 4.586 .965 .658 | .034 1.974 204
Error 358.65 54 | 5.458
Total 72458.430 | 60
Corrected Total 4652.35
a. R Squared = .985(Adjusted R Squared= 0.939)
b. Computed Using Alpha = .05
Table 4:(showing which mean differs from others)
Pairwise Comparison
Dependent Variable: Pressure Score
(i)Pressure (DPressure | Mean Difference(l-J) | Std Error Sig. b 95% Confidence Interval
Distribution | Distribution for Difference
Upper Bound Lower
Bound
FF MF 18.759* 723 .000 18.560 21.360
RF 12.456* 723 .000 13.235 14.258
MF FF -18.759* 723 .000 -22.322 -18.369
RF -5.369* 723 .000 -7.589 -4.589
RF FF -13.658* 123 .000 -14.968 -12.547
MF 6.235* 123 .000 4,758 7.856

Based on expected margnal means, the mean difference at the 0.05 level is sigbsative.Modification for several
Comparisons least significant difference, equivalent to no djustments

This table offers a close-up view of pressure distribution between left and right feet as well as across other foot sections.
The remarkable resemblance in means between left and right foot supports our discovery of symmetrical pressure

distribution.




. Discussion : Consequences and Future Approaches

The results of our study provide interesting new perspectives on the biomechanics of professional judokas, therefore
perhaps changing our knowledge of stance and balance in this explosive sport. Let us explore further the ramifications
of these findings:

1. Strong Balance: The Basis of Judo Mastery

Our best judokas' apparent symmetry between left and right foot fits the basic idea of ambidexterity in judo.
"Successful judo performance requires the ability to apply techniques on both sides of the body," notes Franchini et
al. (2011). This bilateral balance expresses a harmonic development of strength, proprioception, and neuromuscular
control on both sides of the body, not only about equal weight distribution.

This symmetry has consequences beyond only basic stability. In a game where quick judgments can decide the fate
of a match, good technique execution from either side offers a major tactical benefit. This result supports the
conventional focus on ambidextrous skill development (Sterkowicz et al., 2013) by underlining the relevance of
bilateral training in judo.

2. All set for action: the force of forefoot dominance

The forefoot's pressure concentration—43-45% of total weight—offers interesting new perspectives on the "ready
stance” of top judoka. As Santos et al. (2018) explain, this forward weight distribution corresponds with the idea of
"anticipatory postural adjustments” (APAs) in combat sports. APAs provide faster and more effective reactions to
stimuli, therefore preparing the body for approaching motions.

In judo, where speed from defence to attack is essential, this forefoot-dominant posture might be rather important for
performance. It might let judokas: start explosive motions faster; keep a lower centre of gravity for maximum stability;
enable faster weight changes required for many throwing techniques.

This result suggests a need for activities that improve forefoot strength and control, therefore affecting judo training
approaches.

3. Turning Power: The Curious Case of the Unengaged Toes

The lowest pressure seen on the smaller toes—those related to the third, fourth, and fifth metatarsals—perhaps offers
the most fascinating result of our research. Although first shocking, this finding could provide understanding of the
biomechanical adaptations particular to judo.

Indeed, the absence of contact of these toes helps to promote simpler pivoting, a fundamental aspect of many judo
techniques. Many judo throws have "the hip as the primary contributor to the total body angular momentum,"
Imamura et al. (2006) note. Generating this angular momentum depends on fast and fluid pivoting abilities.

Furthermore, this toe disengagement can be connected to the idea of "functional instability" in sports, whereby a
certain degree of instability might actually improve performance by encouraging more dynamic and flexible
movements (Kiers et al., 2012). In judo, where balance retention while upsetting an opponent is critical, this minor
instability might be helpful.

Looking ahead: dynamic analysis and beyond

Although our study offers important new perspectives on the stationary posture of top judokas, it also opens the path
for further avenues of inquiry:

One should use dynamic analysis. As Paillard (2017) advises, "static and dynamic balance control are two different
skills." To offer a more complete understanding of judokas' biomechanics, future research might use comparable
pressure-mapping technologies during actual judo moves - throws, sweeps, and defensive manoeuvres.

Longitudinal research: Examining these pressure patterns across a judoka's career might provide understanding of the
adaptive mechanisms behind high performance.



Extending this study to judokas in varying skill levels, weight categories, or even practitioners of other grappling sports
might expose sport-specific modifications in foot pressure distribution.

Knowing the usual pressure distribution patterns in professional judokas might help to spot aberrant patterns that can
cause players to be more prone to injuries, therefore guiding preventative policies.

6. Conclusion: The Hidden Judo Dancing

The next time you see a judo battle, keep in mind that under the apparent motions are a complex dance of pressure and
balance. Our analysis demonstrates that the apparently basic act of standing still in judo is, in reality, a sophisticated
biomechanical marvel - a silent tribute to years of training and the amazing flexibility of the human body.

This study not only clarifies the biomechanics of top judokas but also provides fresh directions for improving
performance and safety in this demanding sport. It shows how innovative technology and rigorous scientific study may
expose the latent features of athletic brilliance, therefore transforming judo's performance enhancement techniques and
training approaches.

We approach a deeper knowledge of this ancient martial art as we keep deciphering the biomechanical nuances of judo,
thereby bridging the gap between conventional wisdom and contemporary science. In judo biomechanics, the road of
discovery is far from finished; rather, it has only just started.
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