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PURPOSES

DEVELOPMENT OF SOFTWARE AND HARDWARE TO
PROVIDE SIMULTANEOUS INTEGRATION OF:

Video Images,

3-D Stick Figures,

Kinematic & Kinetic Data in graphic/tabular format,
Analog information from force plate & EMG data

DEVELOP INTEGRATED DATA ANALYSES FOR:

CLINICAL APPLICATIONS,
SPORT PERFORMANCE,
INDUSTRIAL APPLICATIONS.




CLINICAL APPLICATION PROJECT
Pathological Gait Analysis

Multiple video views of a patient walking on a force platform
were collected.

The video images were digitized, transformed using 3-D DLT,
and then smoothed using a quintic spline.

Simultaneous data integration was performed with video
Images, 3-D stick figures, ground reaction force (GRF) vectors

superimposed on the video images, and kinematic/kinetic data
presented in tabular and graphic formats (See Fig. 1).

Kinematic and kinetic data were calculated for the gait phases
of heel-strike, mid-foot, and toe-off during the patient’s right
and left walking strides (See Fig. 2).

The visual and numerical integrated data presentation assisted
the clinician in evaluating the perturbance of the gait
mechanics due to leg length differences.




Fig 1. DATA INTEGRATED GAIT ANALYSIS
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Fig 2. CLINICAL GAIT PHASES
Heel-strike, Mid-foot, Toe-off
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SPORT ANALYSIS - HIGH JUMP

Simultaneous video records from a front right and left side
viewing perspectives were collected of a high jumping practice
attempt (2.29m ) of an elite collegiate high jumper.

Data was digitized, transformed, and digitally smoothed at 10
Hz.

The vertical displacements and vertical velocities of the body
CM were calculated.

Integration of data analysis of video and kinematic data was
performed.




Fig. 3 High Jump - CM Vertical Velocity
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Fig. 4 High Jump Integrated Data
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Fig. 5 High Jumper 3-D Stick Figures from 2 Views
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® The high jumper’s CM was at its apex during bar clearance.
The CM passed 18 cm below the 2.28 m bar height (Fig. 5)

® The jumper utilized a hip pike- hip drop maneuver to facilitate
leg clearance




INDUSTRIAL APPLICATION PROJECT

°* This application used synchronized 3-D video analysis, and
force plate data to examine the effects of unweighting on gait
kinematics/kinetics when walking 67 m ® sec* while suspended

by a Conva-Lift pneumatic prototype support system (See Fig.
6).

The subjects’ foot weights were reduced by 0%, 25%, 50%, and
75% BW by the suspension system.

* Vertical GRFs indicated proportional GRF reductions at heel-
strike, mid-foot, and toe-off phases (See Fig 7).

°* This findings indicated that the subjects used similar gait
mechanics when walking tethered but they just walked
“lighter”.




Fig. 6 EQUIPMENT EVALUATION
Active Traction Prototype
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Fig 7. VERTICAL GROUND FORCES WHILE UNDER TRACTION
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PROJECT CONCLUSION

Integration of kinematic data and video views
on asynchronized time base using

the Ariel APAS view software is an effective

method to visually and quantitatively to
analyze clinical, sport, and industrial
applications.




