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Gait Analysis

o

Sports:  C Improveperformance [1]

“& C Prevent injuries [2]

C Support diagnosifs]

Medicine:

ﬂ C Prediction of prognosis [4]
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Introduction

Challenges

Our Approach

Ambulatoryassessmenof

kinematicsandkinetics

basedon

noisymeasurementdata,

sensordrift overtime and

a limited numberof sensingdevices

iInertial motion capture

We propose an
method that simultaneously obtains 2D
kinematicsand kinetics of the lower body by
solving an optimal control problem of a
musculoskeletalmodel using noisy data of

seveninertial measuremenunits.
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Methods

Data Collection

Inertial motion capturing

7 Inertial measuremenunits

Opticalmotion capturing

Vicon+ Forceplate

StudyProtocol

9 malehealthysubjects

3 runningspeeds

10trials each

SimulatedData

MeasuredData

Minimize

subject to

using direct collocation.

Musculoskeletal Mode|s]

Statevector. )
T KinematidDOFs

T Musclestates

T Groundcontactstates

Controlvector: )

’

T Neuralexcitation )
Runningspeed }

Durationof onecycle >

Inertial Data Tracking

Simulated

Measured

Results

Biomechanical Analysis

Coefficient of Multiple Correlation

Mean coefficientsof multiple correlationvaluesover
all subjectsand all running speedswere between
0.83 and 0.98 for joint angles,joint moments and

GRFs

Stick Figure
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Outlook

It could be shownthat it Is feasibleto reconstruct
2D kinematics and kinetics from running

movementsusinginertial data and optimal control
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Extension to a 3D full body model to

simulate motion outside the sagittal plane.
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