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Human Performance

Modeling

Improved Performance Research Integration Tool

stochastic discrete event simulation tool

IMPRINT

Improved Performance Research Integration Tool

400+ users supporting Army, Navy, Air Force,
Marines, NASA, Department of Homeland
Security (DHS), Department of Transportation
(DaT), Joint and other organizations
across the country
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https://km3.alionscience.com/sites/imprint
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US ARMY

121
¥ RDECOMJ) |MPRINT can be used to

* Set realistic system « Examine performance as a
requirements function of personnel

« |dentify future manpower & characteristics and training
personnel constraints frequency & recency

* Evaluate operator & crew e« |dentify areas to focus test
workload and evaluation resources

* Test alternate system-Crew ., quantify human system

function allocations integration risks in mission
* Assess required performance terms to
maintenance manhours support milestone review

* Assess performance during . Represent humans in
extreme conditions federated simulations

IMPRINT Is a trade-off analysis tool
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Y RDECOM IMPRINT Modules

Speciaty | Time | Tempsesture | Stapes snd Cokrs | Maintensnce Ora Levsis |

& pamry

T Mavy =] W Gunner |

" ArForce Operator Neme: [Gunner

™ Marine Corps. o
Yy Specisty: [19K-11 Ammor Crewman

197. Armor Servor Sergeant
218.Combat Enpineer
Workload 21C-Bridge Crewmember
Theeshoig 210 Diver

21E-Hesvy Construction Ecuipment Operstor
21F-Crane Operator (a0d 0304 /0304-30)
1
Deteut Syetegt 10 Quanrying Specialst

[EnEention * Accuracy Peraty. [0 [ RSERSY PR | Workload

Future Manpower
Performance Shaping Functions
- personnel

- training

- stressors

WARFIGHTERS — - MISSIONS

Personnel Modeling . * ity Operations Modeling

Koy to Managemert Strateges

¥ Prasnnned Funeast

¥ Show Fotecast Chat e A

A - Na effect, Alltasks are performed regardless of overlosd

8- Does not begin the new task. Newy task |5 not started by any ather operatd

C - Tasks are performed secuertially, begnning wih the ongong task and t

IMPRINT

Improved Performance Research Integration Tool

-t Send systems on missions as defined by scenario . :wmdm - “Mmr
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Simulate need for maintenance I A e S o
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Data ucue Size  Time Waiced
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0] @ 48000000
DS-Off Repair a1
GS Repair o} T30 et} Setdontor |95 Gedt)  Cututen o P
Coneact Teammepair B B 58 Driver
Crew Chiet Repir g 2
i e 3 A ten oy S A& Navigator
g Wait or Spare c
05-OnWait for Spars Parts 1] e e Cucater
pare Pars ] i
| # e
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for Next Mission

FORCES

Maintenance Modeling Manpower Modeling
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A BDEB@ IMPRINT Evolution

Army HARDMAN Il IMPRINT 7 IMPRINT Pro 4.0
Automated process — New output reports New navigation
mini-computer & 32 bit application structure

Concept IMPRINT & WinCrew IMPRINT Pro 3.5

Eaper Integrated ana_lysis 2D&3D animation
Air Force environment - Windows

1970 1980 1990 2000 2010 2020

Army HARDMAN Il IMPRINT Pro 1.0
MPT link to Tri-service capabilities
performance - PC and new interface

Navy HARDMAN IMPRINT 6 IMPRINT Pro 3.0
MPT data provided — Goal Oriented Behaviors =~ New XML structure
paper and pencil & HLA compliance NET framework

method
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N RDEG@ IMPRINT Development Process

IMPRINT
team . -
Modeling Capability ]
User Build and use models efficiently
requests
COST- Analytic Capability
?::;%ra”f; BENEFIT Answer various questions accurately
ANALYSIS U and effectively )
New
technology
1A
requirements
New
research/data
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¥ EDECOM Recent Enhancements

~ Modeling Capability )  Analytic Capability A
« Custom agencies « Custom reports
 Selected specialties list e Human Error Taxonomy Plug-in
o Custom library of nodes * Forces module

K-Custom accuracy measures

\ )
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Recent Enhancements

Custom Agencies A
Users can define agencies
(similar to existing services such
as the Army) to group their

customized specialties

(MOS, ratings - job categories of services)

< J

\

Selected Specialties
List
Users can create own
master list of specialties to

\_ appear in analysis y

s Metwork Diagram

Warfighters l

* 4Pk X

| Selected Specialties | Agencies |

Agency
Army
Mawy
Air Force

Marine Corps

| Edit Agency Specialties... |

Specialty Count | Selected Specialties

352 0
100 0
163 0
454 0

| Add Agency | | Delete Agency |

Select Specialties

Select the Specialties to be used in this Analysis.

Agency Specialties

135-Field Artillery Surveyor

13W-Field Artillery Meteorological Crewmember
13Z-Field Artillery Senior Sergeant

14E-Patriot F.C Operator/Maintainer

14J-Early Warning System Operator

145-Avenger Crewmember

14T-Patriot Launching Stn. Operator/Maintainer
14Z-Air Defense Artillery Senior Sergeant
150-Aircraft Powertrain Repairer

15F-Aircraft Electrician

15G-Aircraft Structural Repairer

15H-Aircraft Pneudraulics Repairer
15J-0H-580 Armament/ElectricallAvionics Syste
15K-Aircraft Components Repair Supervisor
18M-UH-1 Helicopter Repairer

15N-Awionic Mechanic

1EP_Aviatinn Mneratinne Snerialiet

Description -

Search by

Modeling Capability l

14M-Man Portable Air Defense System Crewmember (R

Select Agency: |A|-r|11_,r - |
Selected Specialties
. 14R-Line of Sight-Ferward-Heavy Crewmember
15B-Aircraft Powerplant Repairer
o Network Diagram .~ Warfighters 4Pk X
Selected Specialties | Agencies
Specialties available in this Analysis:
Name Description Agency
004 PlaceHalder Default
14R Line of Sight-Forward-Heavy Crewmembe Army
186 Aircraft Powerplant Repairer Army
[ Select Specialty... ] [ Remove speciaty |
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Recent Enhancements

a0

N

Custom Library of
Nodes
Export individual nodes of an
analysis to customized library

\_ for future use or sharing J

Custom Accuracy A
Measures
Create customized accuracy
measures for defining
whether a task succeeds or
\fails during model execution J

Modeling Capability l

< Save as Library Network EI@

Enter a name for the network:

.,
Existing Library Networks: < Analysis Elements To Export =n R <"
Network Name _ .
Creating Entities S A Alr Defense Mobile Gun (M163 WULC)
Goal 5 R
A istom Age

Merging Entities Sy Custam .-"-"QE"]CEES

Starting and Stopping Entities 5 Agenc}'

Suspending and Resuming Entities S

4 Mizsions

Prepare Weopon, Road March, Engage Hostile Aqt

Lo

Cancel |

o Network Diagram |~ 31 Boresight ...get Method)” T 1_1 Set Two Switches

* 4k X

Wission: Prepare Weapon, Road March, Engage Hostile Acft
Function: Boresight Weapon (Target Method)

Task: SetTwo Switches

Time and Accuracy | Effects | Faire | Crew | Taxons | Paths | workioad Demand | SAFTE Settings

D: 1.1

Reguirements

Time Reguirement: 00:00:03.00 HH:MM:SS.mm

Accuracy Reguirement: 85.00 Meazure: | Percent Steps Correct - |
Criterion

Task must meet Time Reguirement AND Accuracy Reguirement: 85.00 % of the time

Calculate Tazk Time | Calculate Task Success

Enter Probability Use Distributions '@ Use Expression (evaluates to true or false)

. Expression

_ return true;

V| Auto Grow  Z

2 EE
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Recent Enhancements

Human Error Editor =

Available Failure Reasons: Selected Reason

Default Emor Taxonol MName: FailureReason
\ Code:  ([CognitiveVWeight == 0.5) && (OveralWorkload == 45))
Human Error Taxonomy X BTy ,

Plug-in that will allow a user to Campre GromaTanteEun <
model the potential for human error

based on workload and task taxon

K (task type) weights )

Parameter Overal Workdoad -

| Add New | | Delete Selected Delete Clause

Wi Network Diagram "_':ElBoresight _.getMethod)}” T 1_1Set Two Switches ﬁ Custom Report *+ 4P X

Custom Reports A T S e e ]
Users can create customized T st
reports to include data from built- vt o Oparriioiioniioea
In IMPRINT reports and user-
\ defined snapshots y

\ Add Column

Delete

| Analytic Capability | WARFIGHTER FOCUSED.
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¥ RDECOM Recent Enhancements

o Network Diagram /<& 1) Initial Terrorist call
Unit Name:  Response Force FO rceS MOd u I e

Activity: 1) Initial Terrorist call

Sleep Activity. | False - Priority: 3 Interrupt Strategy: Restm—t—v | O User defi ned rOIeS - Create and add
Job Roles Adding Crew Members Asset Features Custo m ized ro | eS

Role Required | Desired | = @ has no effect Feature Required | De . .
[E";TPE‘W g :) reduces Time Proportionally ‘“’"'b“'mm g e Abort 0pt|0n — expandS Interrupt
Tl 0 0 10 Maximum # crew members Fire Mobility 0 f | d LI
Fir Leader sub) o o e e Someuh Lodder 0 strategy or an unplanned activity to
Fire Member 0 0 ) Mobile Command C 0 .
NEC G R 0 0 10| Maximum # créw members NEC Detection 0 InC|Ude abort
NEC Decontaminat 0 0 0.00| % reduction per additional NEC Mobility 0
NBC Leader 0 0 NEBC Personnel Pra 0

o Effect of additional crew on
e ——— unplanned activity — effect task
duration based on availability of

mmmmmmmmmmm - additional crew

T ettt '  Time expression — can use an
expression to define the duration of
W B an unplanned activity
o  Asset and asset features — restrain

— : model with need for equipment with
. specific features /

Analytic Capability | WARFIGHTER FOCUSED.
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# B. Analysis Description
) Descrgtion
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Hame

Gutpet LA
Beginning 1o lead System Plugng
MAAD IMPRINTPro Pluges ArForceHS! ArferceHS!

INTPro. Phuges Human Emer Tansmy Mumar ErorTaanamy
:Nm Piugrs impere Tak: mpare Tak:

INTPro. Plugens intemuption.
INTPro. Plugns MIDS MIDS

i

AD INTPro.
Loaded: MARD SEEV MPRINT Fugn

Loadded: MAAD IMPRINTPm. Plugen, Unmanned Systems. Plugn
Finished lsadesy System Fuging

Begineing io kead Liser Flugng
trshed Lger

A B ssiyes Tree | @) puene & output | WP h:] Queue | Sewihand

Time Fomat Totsl Runs: Pl Number Flardom Seed Dock

[
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New “Office-like”

functionality

Version 3.5

File Edit Wiew Reports Tools Utilities Animator  AnimatoriD
SER IR wwlm@ 3@ ¢
Analysis Tree W Network D
-3 Local Server

EIE- Analyses

¥ Abrams Final (REV5) SEP Project 0635 22
<. Abrams Phase 2 atest August 19 Version:
-2 Analysis Version: 1

Z. Analysis Version: 2

B C2 Individual Analys Wersion: 1.0 Pral
ﬁg Cavalry Fighting Vehicle Version: 1

-2 Chatty Cashier Animated Version: Warksh
2 Class Exercise Version: 271

[+~ Hsystem09_Dec_2010 Version: Workloac
=42 Tank (M1 ABRAMS) Version: 1

I H Narhgl‘rters

Dela‘x‘r in Sector

Movement to Contact

|25| Tactical March from Ass'y Area to
[+l Equipment

ﬁ Forces

@ Custom Moderators

& Workload Validation Version: 1

----- &4 Remote Server

----- User Flugins Available

Must import/export analyses

Version 4.1

& IMPRINT Pro: Tank (M1 ABRAMS).1.imprint

File Edit View Tools  Utilities ImprintTalk He

A3 @2 ¢ v llpe @)=

Reports

Analysis Tree I X i Net
- Tank (M1 ABRAMS}.1
o

=% Operations Models
|_E_§_| Conduct Tactical March Back to Assembly Area
|25] Delay in Sector
|25] Movement to Contact
[E_ij Tactical March from Ass'y Area to Ops Area
B I? Mairtenance Models
I = Systems
- lg) Ten Days of Missions

Analyses are separate files
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M, RDEB@ IMPRINT 4.0 Features

: ) Visio Data Import
Cross Model Comparison Import data from Microsoft Visio
for Operator Workload flowcharts into IMPRINT
Automatic comparison of workload
across multiple runs y
-

Personalized Data A
Library
) Save and share elements of
» _ your analysis; custom
Capability to tgrQ.I(.)ff stochastic agencies, specialties, macros,
variability :
< J \_ library networks, etc. )

Disable randomness

WARFIGHTER FOCUSED.
14 of 17



\

@

RDEB@ IMPRINT 4.0 Plug-ins

Unmanned Systems Plug-in
Supports examining workload
associated with multitasking and
unmanned systems usage; new

workload strateqies
J y

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

J

\
Interruption Plug-in

Set lag time and accuracy
penalties for interrupted tasks

J
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N, ﬁﬁtg@ Current development ,— -

- Batch Model Execution and Analysis Tool
Separate tool to support automated batch model
running and report analysis

"\

Import/Export Expansion
Capability to import/export data from a
variety of sources; Microsoft Excel,
other HPM tools

J

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

erformance
\ P J
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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 )

analysis of astronaut performance in

experience fatigue, and poor sleep in

\
-

Collaborations

NASA Plug-in h
Add NASA specification to support

long-duration missions; Astronauts

short missions /
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