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Traditional Approachnes for Decision

Support Environment Construction

Collect N+1 individual
workstations —
maximization of the
Space

Arrange roems by org.
divisiens, technology.
Systems, Process; flow

Add personnel until the = Proeject any individual
Work ofi the demainican display onto a walll

Be accomplished
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Preblems Created by Traditional
Approaches

= \\Weak support for coordination and collaboration

= Network based Voice + Chat briefings (ClickioMeet) to keep
everyone on the same page

= Pooer ebservahility ofi the current state ofi the eperations
= “Human Attention Director” »osition created

= Peer mechanisms, for the redirection ofi agents anad
assets based on the changes in the world

= \Who Is working what threats? \Who can I re-task fioer this
emerging threat?

= | ack of shared team awareness of the state of the
World
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What IS needed wnen designing a
[Decision Support Envirenment

= [Design the entire space as a whole
= Not just the scaling up of individual werkstations

= [Design explicit, complementary components for a

team of warfighters

= Multiplerdecision-makers — eaclya compoenent of another decision-
makers’ envirenment

= AsSynchronous, processes

= [Design a decisien-centered context

= Utilize technology When it supports the decision
making needs

A Decision Suppert Envirenment must be treated as,an entire Joeint
Cognitive System tos effectively suppoert multi-agent decision making
620 2AMS 4
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Joint Cognitive System (JCS)

= The combination of human
problem;solver and
automation/technologies
Which must act as co-agents
to achieve goals and
objectives in a complex work

domain (Hollnagel & Woods, 2005)
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A Decision Suppert Envirenment must be treated as,an entire Joeint
Cognitive System tos effectively suppoert multi-agent decision making
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The Mapping Pranciple

= Accurate Representation Mapping Principle
Design requires: AE0Rt and 1
= The actual goals and Domain s Mental Model
cognitive demands of a -

domain,

CSE Approximation
of Domain

= Principles of how humans
problem: solve and build
mental models,
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= Principles of perception
used to encode the CSE
approximation of the demain
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= Eora DSE the key/Is/to develop a mapping between information on the
state of the domain to muliiple presentation technelegies
= Assigni functional reles to be supported by each display devices;
= Using all displays in a complementanry, manner; and

= [Designiadditional mechanisms; utilizing multiple display: for team| coordination and
directing attention
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TThe ACWA Methodolegy... A Proven Systems Engineenng
Appreach for Decision Support Environments

Knowledge Elicitation

6/26/2006



II'I‘ |||||

CSE Support Reguirements fier Achieving

Highly Effective Joint Cognitive Treams

(Woeoeds and Hollnagel, 2006)



Case Study: Large Scale Decision
Support Environment for Naval C2
Center

An application off Macro-CSE
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farge Scale Decision-Centeread
Environment

= Cognitive analysis artifacts can
establish criteria for:

=  Functional role allocation

= Physical arrangement of
workstations

= Explicit collaberation and
coordination design needs

= Contextual content of shared
group, alarm andiindividual
displays

= This LSDCE Is comprised of:

= [ arge Group Functienal
Displays (LGED),

= Alarm /[ Alert Group Displays
(AAGD), and

= [ndividual Functional Displays
(IED) eni the individual
Workstations

e

Role 2 1FD|[™ Role 3 IFD

Role 2 IED |:I Role 1 IFD I:'

RolBLIED Role 3 IFD
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Functional Role Allocation

= Roles centered around goals
within a functional
representation of the demain

of. the domain based on their

= Dividing the goals and decisions
natural functional breaks |

= New type of supenvisery: rele —
not just “overseeing? _ e

" Collaberation across

roles/teams explicit within FAN ~O0m
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Physical Arrangement of the Reom

= Based on the functional
roles from the FAN — left
side of the room: threat
assessment, right side:
Weapons assignment

= Supenvisory position has
the raised “over the
shoulder” view,

= Arranged for effective
Interpersoenal
communication between
role/team members

= “Heartneat off activity
evident within €2 Center 6/26/2006 12



Large Group Eunctienal Displays
(LGFD)

providing . common ground

= Provide shared frame of
reference, making agents’ intent
and activities observable to all
C2 role/team members

= WEO Glow” — to direct the
attention of warfighters o
emernging events

= Jhe “what” IS being werked,
“Why” It IS being worked and what
needs to be worked IS evident
fiien this functienal perspective
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Alarm /" Alert

Group Displays

(AAGD)

Supports the users re-directing
their own attention as
anomalous. events oceur

Support coordination between
team members by making
activity: ewnership observable

Supporit understanding of
anemaly prepagation (and
alternative reot causes) via
filinctional erganization
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Alarm Panel used in Nuclear Reactor Control
Room
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Individual' Eunctionall Displays

(=p)

= Supports detailed cognitive work — Z
related to a specific functional Y —
area (role) -

= The collection of IEDs portrays
an entire infoermation space

= Supports warfighter control
actions within their functional
iole by presenting Infermation at
the appropriate level of
abstraction

= Designed to support visual
momentun between IED and
LGED

= Situated to ﬁrovide adeguate
viewing| of the LGEDs and
AAGDs
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A Decision Center, not just a reom

= The scaling up of personnel and technologies does
not adequately support the cognitive demands
placed on Command TTeam as a whole

= Treating a C2 Center as_a Decision Support
Envirenment will improve the resilience and agility.
of the Command Team
= |ndividual' Decision Making

= Command Groeup Decision Making

ACWA is the only proven CSE method
for C2 Center design In the fight today

/2672006



Designing Large Scale Decision Support Environments to
Enable Effective Team Decision Making

Questions?

Jay E. Peffer

Jay.Peffer@ManTech.com
412-471-3456x30

cognitive
systems
engineering
center

www.csec.mindsim.com
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