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400+ users supporting Army, Navy, Air Force, 
Marines, NASA, Department of Homeland

Security (DHS), Department of Transportation 
(DoT), Joint and other organizations 

across the country

Human Performance 
Modeling

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

Improved Performance Research Integration Tool
stochastic discrete event simulation tool 

https://km3.alionscience.com/sites/imprint
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IMPRINT can be used to

• Set realistic system 
requirements

• Identify future manpower & 
personnel constraints

• Evaluate operator & crew 
workload

• Test alternate system-crew 
function allocations

• Assess required 
maintenance manhours 

• Assess performance during 
extreme conditions

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

• 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
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IMPRINT Modules

WARFIGHTERS
Personnel Modeling

FORCES
Manpower Modeling

EQUIPMENT
Maintenance Modeling

MISSIONS
Operations Modeling
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1970 1980 1990 2000 2010 2020

Concept 
Paper

Air Force

Navy HARDMAN 
MPT data provided –

paper and pencil 
method

IMPRINT Evolution

Army HARDMAN II 
Automated process –

mini-computer

Army HARDMAN III 
MPT link to 

performance - PC

IMPRINT & WinCrew
Integrated analysis 

environment - Windows

IMPRINT 6
Goal Oriented Behaviors 

& HLA compliance

IMPRINT 7
New output reports 
& 32 bit application

IMPRINT Pro 1.0
Tri-service capabilities 

and new interface 

IMPRINT Pro 3.5
2D&3D animation

IMPRINT Pro 4.0
New navigation 

structure

IMPRINT Pro 3.0 
New XML structure

.NET framework
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IMPRINT Development Process

Modeling Capability
Build and use models efficiently

Analytic Capability
Answer various questions accurately 

and effectively

Information Assurance (IA) 
Compliance and Usability
Ensure software is supported on 

user systems and easy to use

User 
requests

IMPRINT 
team

IA 
requirements

New 
technology

Customer 
feedback

New 
research/data

COST-
BENEFIT 

ANALYSIS
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Recent Enhancements

Modeling Capability

• Custom agencies
• Selected specialties list
• Custom library of nodes
• Custom accuracy measures

Analytic Capability

• Custom reports
• Human Error Taxonomy Plug-in
• Forces module

Information Assurance (IA) Compliance and Usability

• Supporting Windows 7 and testing Mac OS running virtual windows
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Recent Enhancements

Custom Agencies
Users can define agencies 

(similar to existing services such 
as the Army) to group their 

customized specialties 
(MOS, ratings – job categories of services)

Selected Specialties 
List

Users can create own 
master list of specialties to 

appear in analysis

Modeling Capability
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Recent Enhancements

Custom Library of 
Nodes

Export individual nodes of an 
analysis to customized library 

for future use or sharing

Custom Accuracy 
Measures

Create customized accuracy 
measures for defining 

whether a task succeeds or 
fails during model execution

Modeling Capability
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Recent Enhancements

Analytic Capability

Custom Reports
Users can create customized 

reports to include data from built-
in IMPRINT reports and user-

defined snapshots

Human Error Taxonomy 
Plug-in

Plug-in that will allow a user to 
model the potential for human error 
based on workload and task taxon

(task type) weights



11 of 17 

Recent Enhancements

Forces Module
• User defined roles – create and add 

customized roles
• Abort option – expands interrupt 

strategy of an unplanned activity to 
include abort 

• Effect of additional crew on 
unplanned activity – effect task 
duration based on availability of 
additional crew

• Time expression – can use an 
expression to define the duration of 
an unplanned activity

• Asset and asset features – restrain 
model with need for equipment with 
specific features

Analytic Capability
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IMPRINT 4.0
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New “Office-like”  functionality

Version 3.5 Version 4.1

Must import/export analyses Analyses are separate files
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IMPRINT 4.0 Features

Disable randomness
Capability to turn off stochastic 

variability

Cross Model Comparison 
for Operator Workload

Automatic comparison of workload 
across multiple runs

Visio Data Import
Import data from Microsoft Visio 

flowcharts into IMPRINT

Personalized Data 
Library

Save and share elements of 
your analysis; custom 

agencies, specialties, macros, 
library networks, etc.
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IMPRINT 4.0 Plug-ins

IMPRINT Talk Plug-in
Set up two or more IMPRINT 
models to talk to each other

Unmanned Systems Plug-in
Supports examining workload 

associated with multitasking and 
unmanned systems usage; new 

workload strategies

Interruption Plug-in
Set lag time and accuracy 

penalties for interrupted tasks
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Current development 
efforts

Import/Export Expansion
Capability to import/export data from a 

variety of sources; Microsoft Excel, 
other HPM tools

Batch Model Execution and Analysis Tool
Separate tool to support automated batch model 

running and report analysis

Team Task
Create a capability to assign operators 
to work on a task simultaneously and 
develop new reports focused on team 

performance
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Collaborations

ONR Performance Shaping 
Functions Plug-in

Plug-in that will allow users to model 
effect of environmental stressors such 

as motion sickness, fatigue and 
motion induced interruptions

NASA Plug-in
Add NASA specification to support 

analysis of astronaut performance in 
long-duration missions; Astronauts 

experience fatigue, and poor sleep in 
short missions


