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The Flexibility Trainer

Biomechanical analysis of martial arts kick performances for user centred product development
Dominik Hoelbling
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Outcomes:

12 functional (sub-) phases

Subtle and short IA better

2 PDMS detected, first one more
Proximal-to-Distal Balance and important -
Movement stability behavior %%rttzrt;alance variance in better
Sequences during technique Higher flexibility and ROM in

i . . i better fighters
'E::N(Iﬁv)e?'etf::::feer ] MOtlon_ sequencing z)e(teecrl::;r;d by Three jc?urnal publications
P k into functional phases for | math tical

from the pelvis to detailed analysis novel mathematica Implications: —
the target. P models. Fast and high leg elevation is

essential
High hip strength and flexibility
required
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Double side kick Acute physiological effects:
* Increased stress tolerance

» Autogenic inhibition
» Reciprocal inhibition

Mathematical MOdeling Permanent physiological
Manufacturing e effects:

Conception Fs  Spreading force Mh  Cumulated moment Flexion/Extension Mode : Ilior:jgltu%mal _r:jypelrttrophy
Fleg Leg force of the hip joint educed residual tension
Fn  Normal force HIC  Hip joint centre
Fg  Gravitational force AJC  Ankle joint centre B a .
Fm  Muscular force a Angle leg axis/floor Techn!cal. requ"ements-
Frm  Horizontal component ¢ Leg spreading angle Isokinetic mode (constant

of muscular force
Fx  Horizontal component
of gravitational force

velocity)

Hydraulic components
Ankle rotation safety
components

Foot mounts

Force measurement
Solid handles
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2 Outcomes:
: . . . Working prototype for athlete
Evaluation Testing =~ — — testing
|Fy| — 1/ F, cos « Novel mathematical models for
n= 2°9 leg hip moment calculation
cos (90 —) One patent
One congress publication

= = Methods:
Experimental Setup Evaluation methods N

* Vicon 3D Motion Capturing
» Double side kick analysis

* Device training analysis

« Static flexibility analysis

» VSA (first kick): +@315.15%
VSA * One journal publication

Implications:

» Significant short term strength
and flexibility increases
Highly effective for martial artists

L .RL ) to improve kicking pre-requisites.
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) Outcomes:

o. « High power output during

—h exercise: @2.15Nm/kg
(@) . Exceptionally hi_gh

Q improvements, in excerpts:

Q_ Flexion test Abduction test Static flexion: +@13.56%
m longitudial plane transverse plane Static abduction: +310.00%
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