©
2013 2016

Estimation of trunk muscle force durling bicycle pedaling using inverse dynamics
simuration.
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In order to evaluate bicycle pedaling skills, it is important to describe
the use of the trunk muscles of the subject. In this study, we therefore intended to estimate the
trunk muscle force using actually measured value of the pedaling force for inverse dynamics
computations in bicycle pedaling.

We use reacting force of the bicycle (pedal force, saddle force and handle force), and pedaling
action (pedaling posture, crank angle), obtained from a measurement system. And surface muscle force
using electromyogram (EMG) was used in order to evaluate the accuracy of the computations. A
participant was given the pedaling load, with specified cadence and difference in pedaling method.
Inverse dynamics calculation results were obtained using the measured forces and real pedaling
action. Muscular activity changes calculate from the inverse dynamics results, agreed well with
measured EMG values. This means that we were able to well estimate the activity of trunk muscles.
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(1) Reactingforce of the bicycle
Pedalforce:

Pedaling monitor sensor
Saddle force: 6 axes force sensor
Handle force: strain gauge
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(2) Pedaling action
Pedaling posture:

Motion capture system
& | Crank angle:
Wireless motion sensor

AnyBody Modeling System (AnyBody
Technology)

3) Electromyogram (EMG)
Right leg (anterior tibialis, gastrocnemius medialis, soleus, rectus femoris,
vastus medialis, semitendinous, gluteus maximus superior - inferior)
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Measured EMG
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