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300+ users supporting Army, Navy, Air 
Force, Marines, NASA, DHS, DoT

and other organizations 
across the country

Human Performance Modeling

http://www.arl.army.mil/IMPRINT

Improved Performance Research Integration Tool
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IMPRINT can be used to

• Identify future manpower 
& personnel constraints

• Evaluate operator & crew 
workload
• Test alternate system-
crew function allocations
• Assess required 
maintenance man-hours 

• Examine performance as a 
function of personnel 
characteristics and training 
frequency 

• Assess performance 
during extreme conditions

• Identify areas to focus test 
and evaluation resources

• Quantify human system 
integration risks in mission 
performance terms to support 
milestone review

• Represent humans in 
federated simulations

IMPRINT is a trade-off analysis tool

• Set realistic system 
requirements
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What is a plug-in?

• Software component that adds features or capability to 
another application www.it-station.co.uk/jargon.html

• A computer program that works with a software application 
to provide a specific function

www.webdesignseo.com/blogging-terms/blog-glossary.php

• A computer program that interacts with a host application (a 
web browser or an email client, for example) to provide a 
certain, usually very specific, function "on demand"

http://en.wikipedia.org/wiki/Plugins

http://www.google.com/url?q=http://www.it-station.co.uk/jargon.html&ei=h1SVS8OLMM6WtgfmycTUCg&sa=X&oi=define&ct=&cd=1&ved=0CBoQpAMoCQ&usg=AFQjCNGY_4mBCHBStc99MCJygfjvh6ls1g�
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IMPRINT plug-ins

Why Plug-ins for IMPRINT?
• Require specific functionality targeted to a subset of users
• Enhancement does not fit well into existing IMPRINT user 

interfaces or modeling schemes

Current Plug-ins
– Sleep, Activity, Fatigue and Task Effectiveness (SAFTE)
– Sea State
– Air Force Human System Integration (AF HSI)
– Combat Damage (proof of concept only)

– Training (in development) 

– Multimodal Information Design System (MIDS)
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Sleep, Activity, Fatigue and Task 
Effectiveness (SAFTE) Plug-in

• Examine impact of fatigue on performance

Funded by ARL

Hursh’s SAFTE Model
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8 hours of sleep per day

Sleep, Activity, Fatigue and Task 
Effectiveness (SAFTE) Plug-in

4 hours of sleep per day

1 hour of sleep per day

Example Results

00:07:55.95

00:09:42.92

00:28:16.75
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Sleep, Activity, Fatigue and Task 
Effectiveness (SAFTE) Plug-in

• Current effort
• Integrate with IMPRINT Forces module

• Future enhancements
– Apply SAFTE only to selected tasks in a model
– Different sleep schedules for different operators
– Apply SAFTE effectiveness predictions to task accuracy
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Sea State Plug-in

• Conduct testing of sea state human performance theories 

GUI allows user to set parameters for start of mission 
and to “script” sea state levels

Intelligent code allows user to 
change parameters and access 

calls during a mission run

Funded by Navy HSI
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Air Force Human System 
Integration (AF HSI) Plug-in

• Investigate relationship between human performance and 
Air Force (AF) operational metrics

Simulate AF mission generation and 
flightline maintenance for the 
following weapons systems

 C-17 Globemaster III
 CV-22 Osprey
 F-15C Eagle
 F-15E Strike Eagle
 MQ-1 Predator
 MQ-9 Reaper

Funded by AFRL, Brooks
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Air Force Human System 
Integration (AF HSI) Plug-in

• Current effort
• Plug-in upkeep

• Future enhancements
• Maintenance – Incorporate major preventive maintenance 

inspections (e.g. hourly post flight, preventive, home station checks)

• Personnel – Allow selection of available manpower by AFSC and 
match to malfunctioned component and repair time

• Environment, Safety, and Occupational Health – Predict 
chances of an incident occurring based on past accident rates

• Work Shifts - Develop interface for prescribing exact manpower 
details by hour
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• Examine effect of combat damage on maintenance 
manpower

Combat Damage Plug-in

Shot line simulation

Component

Repair Task

Maintainer

Funded by Army, LOG FACT
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Training Plug-in

• Examine effect of training type on performance

Funded by AFRL, Mesa
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Multimodal Information Design 
Support (MIDS) Tool Plug-in

• Develop potential mitigation strategies from multimodal 
design guidelines matched to areas of high workload as 
identified in IMPRINT

Funded by ARL
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Multimodal Information Design 
Support (MIDS) Tool Plug-in

Any tasks C4ISR tasks

Use the strengths of each tool to compensate 
for their limitations

Mental overload 
predictionStochastic

No mitigation 
support

Deterministic

Mitigation support

IMPRINT with MIDS plug-in
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Multimodal Information Design 
Support (MIDS) Tool Plug-in

• Current effort
• Multiple operators
• Coordinated MIDS/IMPRINT Reports
• Prioritization of guidelines
• Predictive assessment of guidelines 

• Future enhancements
• Dependent on feedback from application by users
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Plug for Plug-ins

Join the IMPRINT Plug-in Club!
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