Syt b Mool TS Institute for Biomechanik / X

Method to simultaneously measure 3D
kinematic and kinetic data during normal level
walking using KISTLER force plates, VICON
System and videofluoroscopy.
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Introduction

Accurate in vivo kinematic and kinetic analysis of
total knee arthroplasty is important to

understand the complexity of knee joint
mechanics.
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Instrumented gait analysis

Force measurement
Optical marker tracking

Main problem => skin movement artifacts

Single plane fluoroscopy
Kinematic information of artifical joints

Not acquired simultaneously
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Goal

Build a system to acquire simultaneosly

kinematic and kinetic data during level walking

Force measurement
Motion tracking
Moving video fluoroscopy
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Methods
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Methods

Optical tracking
VICON V612 MX40
Up to 12 cameras

Measuring field (5m x 2m x 2m)
- Accuracy < £ 1mm absolute
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Methods

Moving fluoroscope



Methods

Moving fluoroscope
Synchronisation with VICON

Calibration of the fluoroscopic image reference to
the laboratory system

Distortion correction (bilinear transformation)

3-D reconstruction of the implant model position
(Burkhardt 2002)









Result

Force vector
during gait



Results
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Conclusions

Kinematic and kinetic data during level walking
are measured synchronously

Mechanism of total knee arthoplasty can be
studied more accurate in normal walking

The subject walks free

Studies will be presented
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