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PROBLEM STATEMENT  
 
Acquisition managers and requirements developers lack scientifically-validated means to 
identify requirements for, and evaluate, current and future virtual training systems. While 
significant research has been conducted examining the transfer of training from virtual 
environments (VE) to real life situations. Specifically, the fidelity or realism required in 
order to ensure effective transfer of training from the virtual environment (VE) to the 
operational environment must be more objectively identified. Currently fidelity 
requirements are determined by performance measurements and subjective evaluations.  
Objective assessments of fidelity requirements will allow developers to determine which 
parameters to invest development resources in to obtain optimal training outcomes within 
resource constraints.  
 
WHO CAN BENEFIT?  
 
Training effectiveness and transfer of training from virtual environments to operational 
environments will be increased, enabling warfighters to train the way they fight across a 
variety of applications involving simulation-based training.  Within the Marine Corps, the 
Program Manager for Training Systems (PMTRASYS) represents an ideal acquisition 
customer for this technology.. 
 
BASELINE TECHNOLOGY  
 
While significant research has been conducted examining the transfer of training from 
VEs, currently fidelity requirements are determined by performance measurements and 
subjective evaluations only.  This is typically an iterative process requiring extensive 
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TECHNOLOGY DESCRIPTION  

 
The Perceptually-informed Virtual Environment (PerceiVE) Design Tool consists of a 
physiological monitoring sensor suite, as well as a software package and a unique method 
for using physiological response within a virtual training environment in order to 
determine the fidelity design requirements for the environment.  Physiological sensors 
included in the sensor suite include electroencephalogram (EEG), heart rate variability, 
and galvanic skin response (GSR), which have been shown to correlate to cognitive state 
indicators such as arousal, engagement (presence) and cognitive workload. 
 
 Feature Advantage Benefit 
Physiological 
Sensor Suite 

A range of 
physiological sensors 
capable of assessing 
real time cognitive 
state measures 
indicating arousal, 
engagement and 
cognitive workload 

Objective measures of 
response to variations 
within the virtual training 
environment that provide 
insight into the traineeÕs 
perception 

Developers do not 
have to rely on 
subjective measures 
and extensive 
iterative design 
cycles 

Integration 
and Analysis 
Software 

Time Synch 
capabilities and 
ability to easily 
compare multiple 
data types 

Ensures proper time 
synchronization and 
smaller technology 
footprint, allowing 
portability and ease of 

Enables analysis 
and comparison of 
both physiological 
and performance 
data  
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integration 
Analysis 
Process 

Methodology for data 
analysis and 
interpretation 

Process that can be used 
to generalize to additional 
tasks/domains 

Will enable the 
technology to be 
used for a variety of 
VE training tasks 

Physiological 
Response 
Profiles 

Method for 
identifying  and 
characterizing subject 
responses to fidelity 
variations 

Distinctive measures that 
can be  applied across 
applications 

Will provide a 
simplified metric 
for analysis and 
comparison across 
conditions 

 
 
CURRENT STATE OF DEVELOPMENT  
 
Anthrotronix (ATinc) has successfully demonstrated in a series of experiments that 
simulator fidelity can be detected using physiological measures, and ATinc has 
developed and validated a perceptual skills VE task in which performance is impacted 
significantly by fidelity degradation.  We are currently in the process of conducting a 
series of analyses to determine which components of fidelity have the most significant 
impact on physiological response within our validated, militarily-relevant perceptual 
skills VE task. We are currently integrating system components and performing pilot 
tests within a complex, virtual training environment that has been validated and 
operationalized by the United States military, bringing the Technology Readiness Level 
(TRL) to 4.  Our Phase II base effort will culminate with a demonstration of the ability of 
the PerceiVE Design Tool to be used to compare physiological data collected in a real 
world task to that collected in the validated VE task in order to identify VE fidelity 
requirements. The PerceiVE Design Tool will reach a TRL 5 at the end of Phase II, a 
TRL 6 at the end of Option 1, and TRL 7 at the end of Option 2. 
 
REFERENCES 
 
Director of the Warfighter Human System Integration Laboratory  - (703)-696-0364  
 
ABOUT THE COMPANY  
 
AnthroTronix (ATinc) is a human factors engineering firm with expertise in basic and 
applied research and development related to military training, including extensive 
experience in the design and development of virtual training environments.  Past research 
efforts led by the principal investigator have included cutting edge research regarding 
transfer of training from virtual to operational environments.  ATincÕs partners on this 
effort include the Institute for Simulation and Training (IST) at the University of Central 
Florida (UCF), Advanced Brain Monitoring Inc., and The Catholic University of 
America. 
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