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Abstract

The purpose of this study was to determine a biomechanical profile of wrestling holds
based on a fuzzy logic algorithm of 57 elite freestyle wrestlers in Joybar city. Dynamic
posture stability index, time to stability, linear momentum, upper limbs mechanical power
were determined as biomechanical variables for the analysis of wrestling holds. Findings
were: (1) The skill fitness profile of elite wrestlers were prepared in six weight classes by
designing new tests for analysis of rear throw, crotch lift, bridge, double leg pickup, flying
mare and over-under holds as well as three types of postures (right, left, and Japanese) (2)
The fuzzy logic algorithm and principal component analysis could be used to score the
skill fitness of each wrestler. Generally, the results emphasize the necessity for the analysis
of wrestling holds using the standard tests and designing a scoring algorithm to compare
the skill fitness of wrestlers in each weight class.
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Extended Abstract

Objectives

Previous studies on wrestling have focused only on physiological and
anthropometric determinants, while biomechanical aspects have been ignored in
the analysis of wrestlers' performance. Thus, the aims of this study were: (1) to
develop new tests for analyzing wrestlers' holds and to profile the fitness of elite
freestyle wrestlers of Mazandaran province in six weight classes; (2) to evaluate
the fitness of individual wrestlers using fuzzy logic algorithm and principal
component analysis method.

Methods

Fifty-seven elite male freestyle wrestlers of Joybar city in six weight classes A to
F with mean body weights of 42.63, 53.22, 60.85, 71.46, 78.25, 94.30 kg were
selected for the present study.

The simulation of the holds in two separate protocols was defined as follows:
Dynamic stability

The dynamic posture stability index (DPSI) and time to stability (TTS) variables
were determined as measures of dynamic stability index. To measure these
variables, wrestlers had to perform three types of postures (right, left, and
Japanese) in 30 seconds.

Linear momentum and mechanical power of upper limbs

Rear throw, crotch lift, bridge, double leg pick up, flying mare, and over-under
holds were selected to measure linear momentum and upper limb mechanical
power variables. To simulate the wrestling holds, a cart with wheels and a rope
attached to it was designed.

To establish the skill fitness profile, the results of the calculation of each variable
were reported as mean and standard deviation. In order to evaluate the fitness of
each weight class, the wrestlers' results for each variable were normalized to the
Z standard value. After normalization, the fuzzy logic algorithm and principal
component analysis method were used to evaluate the skill fitness of each weight
class.

Results
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Skill Fitness Profile of Elite Freestyle Wrestlers of Joybar City in Six Weight
Classes (Means + Standard Deviation)
Weight class Weight class Weight class  Weight class  Weight class ~ Weight class
A B c D E F

variables

DPSI in right Stance  0.65 = 0.10 0.63 + 0.05 0.62 + 0.09 0.61+0.03 0.56 + 0.05 0.53+0.08
DPSI in left Stance 0.64 +0.07 0.64 + 0.03 0.60 + 0.08 0.60 = 0.03 0.57 =0.04 0.55+0.03

DPSISi'm‘::Ie'“m 061£008 066:006 0622007 060£005 056:005  054+006

TTS in right Stance
(s)

TTS in left Stance
(s)

TTS in Japanese
Stance ()
Linear momentum
in rear throw hold 081=019 115+028 112:024 1.25+022 136=0.18 148026
(Kem/s kg?)
Upper limbs
mechanical power
in rear throw hold
(Wkg?)
Linear momentum
in crotch lift hold 119 £025 127+ 026 1.43+023 157+0.29 1.50+0.36 1.61+041
(Ez.m/fs.kg!)
Upper limbs
mechanical power
in crotch lift hold
(Wkg)
Linear momentum
in bridge hold (Kg. =~ 1.04=0.13 129+ 021 133024 1.57+028 161024 1.539+026
miskg)
Upper limbs
mechanical power
in bridge
hold(W.kg1)
Linear momentum
in double leg pickup ~ 1.16= (.15 125033 147+042 1.35=036 1.36 =039 1.80=030
hold (Kz_m/s.kg™)
Upper limbs
mechanical power
in double leg pickup
hold (W.kgh)
Linear momentum
in flying mare hold ~ 0.93 = 0.06 1.12+026 118025 1.26=023 1.43£033 133028
(Ke.miske?)
Upper limbs
mechanical power
in flying mare hold
(Wkg?)
Linear momentum
in over — under hold 126024 1.24+022 149+ 039 146034 1.50 =045 1.76+0.19
(Ezm/skg!)
Upper limbs
mechanical power
in over — under hold

(W.kg?)

0.20=007 0.19=0.10 0.18+007 020008 024z0.09 025 =0.09
021007 0.17£ 003 022006 014008 020009 0.18=0.09

0.14 = 0.03 0.12=0.03 0.16=0.06 0.15= 006 0.16=0.04 0.13=0.03

=

0.06 = 0.04 0.18+0.14 0.15+0.10 0.26=0.14 0.

[

-
1}

=
—
—

035 £017

0.19+0.13 0.23+0.13 0.32+0.14 051017 0.40+028 0.49+038

0.12+0.035 0.23+0.11 0.26+0.12 042+021 0.45+022 0.43+0.17

0.16+0.06 0.23+0.19 0.39+0.27 043024 0.45+0.38 0.63+0.26

0.08+0.01 0.l6=0.11 0.18+0.11 022x012 034025 0.26=0.16

012009 0.20=0.10 0.39+0.21 036022 0.43+043 0.57+0.18
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Skills fitness score of six weight classes (higher score = better fitness)
Weight  Weight  Weight  Weight Weight  Weight
classA  classB class C class D class E class F

Skill fitness
score (Oto 49.65 46.36 58.03 55.60 44.43 51.14
100)

Conclusion

The results indicated two major findings: (1) by developing new tests for
analyzing holds such as rear throw, crotch lift, bridge, double leg pickup, flying
mare, and over under, as well as for left, right and Japanese stances, the skill
fitness profile of elite wrestlers in six weight classes was established; (2) fuzzy
logic algorithm and principal component analysis could be used to evaluate the
skill fitness of individual wrestlers in different weight classes. Generally, the
results have highlighted the need for analyzing wrestlers' holds using standard
tests and developing a scoring algorithm to compare the skill fitness of wrestlers
in different weight classes.
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