Exploratory Statistical Graphics for
an Inittal Motion Control
Experiment
J. Patrick Vanderduis

George Mason University
emall: patrick@HealthRx.com
http://www.HealthRx.com/motion/

Presented by
Juergen Symanzik

George Mason University

Center for Computational Statistics4A7
Fairfax, VA 22030
emall: symanzik@galaxy.gmu.edu
WWW: http://www.gal axy.gmu.edu/~symanzik/




The Motion Group

David Cooke
Giorgio Ascol
Jeff Krichmar

Scott Martin

George Michaels
Marnie Montgomery
Patricia R. Stoughton

Bill Vitucci




Our Questions

* How doesthe Central Nervous System
control movement?

* \What are the interactions between visual
and proprioceptive information?
 How do we best study the motor system?




Purpose of Experiments

Rehabilitation of people after accidents

Knowledge of adaptation of humans to
perform mechanical tasks, e.g., arm
movement

* Perfection of movements
— Dancers
— SKI jJumpers
— Piano players




General Approach

* Flexible platform for experimentation
— Allows measurement of many variables
— |solation of visual and proprioceptive systems
— Introduction of perturbations.

* Robust visualization and analytical
protocols




Data Acquisition

Flock of Birds

Cyber Glove

|R Eye Position Sensors
Electromyelogram
Ferromagnetic Contact Lenses




Experiments

 Movementsin Reality
« Movementsin Virtual Reality




Statistical Analysis

e Small to Medium Data Size:
— 60 to 100 Hz
— 30to 120 sec

— 16 Cyber Glove sensors + 6 x #FOBs sensors
— Here: 25,000 to 40,000 M easurements




Visualization during Experiments

e Complicated setup - impossible to redo
once finished

« Dataplausible?
e Data correctly recorded?




Possible Problems

 Radio frequency reflections

e Changing fields

e Digplacement of hardware attached to
human body




Inspiration of Arm Movement

http://www.christusrex.org/www1/sistine/4-Genesis.html




Simple 3-D Movements
(C-Programs)




Timeseries Plots (S-Plus)
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Circle Test - Angular
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Scatterplots and Rotation (X Gobi)
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Density Plots (ExplorN)




Future Work |
Analysis & Data Compression

 Time Series Analysis
e Wavdets
e Multidimensiona Wavelets




Future Work |1:
Rendering of Virtual Arm

* Realistic Appearance
* Movement about each Joint
 Real Time"Driving" of Arm with FOB




Realistic Arm Rendering




Questions?




