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The long term objectives of this project are:
1. To develop tests of astronaut spatiomotor abilities that predict the need for remedial training or performance in final
telerobotic qualification tests; and

2. To improve teleoperation training techniques and develop new teleoperator interfaces that improve the efficiency of
teleoperation training and flight operations.

Specific aims are:

1. To improve NASA teleoperation training efficiency by scientifically customizing remedial training based on the
measured spatial abilities of individual astronauts. We propose an experiment to determine whether NASA Johnson
Space Centers (JSC) current Robotic Aptitude Assessment test predicts the need for remedial work in Generic Robotic
Training and Shuttle PDRS manipulator training or whether, as we expect, additional psychometric testing will sharpen
performance predictions.

2. To perform a series of experiments using the Massachusetts Institute of Technology (MIT) Remote Manipulation
System Simulator to quantify how a trainees individual spatial and manual control abilities, use of camera views and
choice of hand controller reference frame impacts learning and final level of performance as primary operator.
Secondary operator performance in a clearance detection and estimation task is assessed using a signal
detection/situation awareness probe paradigm.

3. To develop and evaluate two interactive interfaces for future in-space and lunar surface operations:
* An improved, user-controllable work area spatial situation display; and

* A new head-gesture controlled method for switching between camera views, thereby reducing or eliminating the
requirement for multiple monitors in telerobotic workstations.

The short psychometric spatial ability test subjects we employ are sensitive to cognitive impairments and are candidates
for Flight Medicine fitness-for-duty tests for astronaut telerobotic system operators. Our approach builds on evidence
from our prior research that specific spatial abilities are correlated with teleoperation performance metrics.

New project for FY2007.
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