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v Objective and Approach

V¥ Examine dynamic aspects of Human View as an
effective methodology for Human Systems Integration
(HSI) practitioners coordinating and collaborating with
systems engineers.

Vv Use data from system development effort to build
Human Views.

V¥ Use modeling and simulation to analyze dynamic
operator elements of the system to augment Human
View process.
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v In Practice

V¥ Design, development, and production of large complex
systems requires the HSI practitioner to ensure that
HSI results, e.g., the task analysis, are communicated
In a language that the systems engineer understands.

V¥ An architecture framework provides that
communication medium.
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N 4 Architecture Frameworks

V¥ Defines common approach for development,
presentation, and integration of architecture descriptions.

V¥ Architecture frameworks are used by systems engineers
to provide a common set of products and product
descriptions for representing systems.

V¥ Current frameworks fail to capture the human-centered
design aspects needed to ensure the effectiveness of
human operated systems, such as users requirements,
capabilities and limitations.



:g;ﬂs Department of Defense Architecture
Framework (DODAF)

V¥ DoDAF defines different views that breakdown a complex
system into specific categories:

= All View - Describes the Scope and Context (Vocabulary) of the
Architecture

= Qperational View - Identifies What Needs to be Accomplished

= Systems and Services View - Relates Systems, Services, and
Characteristics to Operational Needs

= Technical Views - Prescribes Standards and Conventions

V¥ Each of the four views depicts certain architecture
attributes -some attributes bridge two views and provide
Integrity, coherence, and consistency to architecture
descriptions.

V¥ However, none of these conventions focus explicitly on the
human element - by adding a Human View to the
architecture framework, an understanding of the human role
In systems/enterprise architectures is included. HS|
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v Emergence of the Human View

V Early efforts to represent humans in architecture
products focused on human role and activities.
= Hildebrand and Adams, 2002
= Handley, 2006

Vv Additional analytical efforts in both Canada (DNDAF) and
United Kingdom (MoDAF) have been concerned with how
to include human activities in architecture framework.
= Baker et al, 2006
= Bruseberg, 2008

V¥ Human View methodology provides HSI practitioner a
mechanism to convey an understanding of human role in
systems/enterprise architectures to systems engineers.
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4 Human View

V¥ Purpose is to organize information into a framework about
how the human functions in the system in order to model the
Impacts of human performance from tasks, personnel, and
system resources.

V¥ Provides a set of products which captures information on
Capabllities, Constraints, Tasks, Roles, Networks, Training,
and Metrics, which are integrated with a dynamic model used
to determine human risk.

V¥ By using the Human View

= |t ensures that the human is fully considered in the
architecture by structurally incorporating them into
engineering planning.

= |t provides human-system parameters that can be used to
minimize human risk with the overall system. HS|
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v Human View Product Descriptions

Vv HV-A: Concept - A conceptual, high-level representation
of the human component of the enterprise architecture
framework.

Vv HV-B: Contraints - Sets of characteristics that are used Concept
to adjust the expected roles and tasks based on the
capabilities and limitations of the human in the system.

V¥ HV-C: Tasks - Descriptions of the human-specific
activities in the system.

Vv HV-D: Roles - Descriptions of the roles that have been HV-B HV-E
defined for the humans interacting with the system. Constraints Human

¥ HV-E: Human Network - The human to human I petwork
communication patterns that occur as a result of ad hoc
or deliberate team formation, especially teams determines
distributed across space and time.

Vv HV-F: Training - A detailed accounting of how training
requirements, strategy, and implementation will impact

HV-A

depicts

limits participates in

contributes to

evaluates

shapes

the human' impacts HV-H assesses
Vv HV-G: Metrics - A repository for human-related values, Human
priorities and performance criteria, and maps human Dynamics

factors metrics to any other Human View elements.

V¥ HV-H: Human Dynamics - Dynamic aspects of human
system components defined in other views. H SJ
£
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v Example: HV-A

Vv HV-Ais a conceptual, high-level
representation of the human component of
the enterprise architecture framework. Its
purpose is to visualize and facilitate
understanding of the human dimension in
relation to operational demands and system

Commander’s Daily
Update Brief...

Use cases which
describe the huma HV-E

Human

components.
Pictorial depictions of ' Shared Situation
the system and its Awareness,
human component. o Basis for Commander’s
High level indicators of Operational becisions
where human Concept
system interactions Architecture
may OCcur. Representation
Textual descriptions of VA BT LTS
the overall human Concept =) | ey
component of the ‘ 220 A ot AP
system. (A VAN - =y

Process.

Network
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v Example: HV-B

Vv Manpower Projections (HV-B1) NHHI
llustrates predicted manpower NBOOEE
requirements for supporting present =222 g/ .
and future projects that contribute  ....ele© oje
aga, s ® O
to larger capabilities. Froenss rosori
olololofo] —==—=
Manpower forecasting to allow initial This diagram maps current and planned projects to
adjustments in training recruiting capabilities. For each year, the Initial Operating
professional developmént ’ Capability (I0C) and Final Operating Capability (FOC) are
- | indicated. Manpower requirements for each year can .
ﬁWSaSI’II%Brenrﬁre]El?nd personnel also be indicated by job and rank.
Impacts (and timeframe) related to Hvslpm.m.';“““@ clolclom BN B
numbers of personnel, personnel — T .
mIX Mllltary OCCUpat|OnaI M Manpower Career 5 Health
Structure Identification (MOSIDs), : RS Gy Hazards

Rank/level distribution, and, . G
postings/relocations of personnel Establishment Human

Inventory W Characteristics ,
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fielding of future program.

HV-B4 HV-B6
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System Requirements

HV-F
Training
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v Example: HV-E

Vv The HV-E captures the human to
human communication patterns
that occur as a result of ad hoc or Rofes&wcarfon\wfecﬁv{[

HV-D HV-C HV-A

Roles IEHS Concept
l/‘Tean'rs &

Interactions

deliberate team formation, s
especially teams distributed across ()
space and time. -
Role groupings or teams fOrmed, Information Requfremen% Nchno;‘ogy Options
Including the physical proximity OV 3 v
Qf the roles and V!I‘_’[U8.| roles Operational Information System Functionality
Included for specific team tasks. Exchange Matrix Description
Type of interaction - i.e., collaborate,———————T"r
coordinate, supervise, etc. MOE Command Bl ement

Team cohesiveness indicators - i.e., |[_comumcaionana | &

trust, sharing, etc.

Team performance impacts - i.e., ! e
synchronization (battle rhythm), / -

i -1 % 7
level of engagement (command _ =" 1 \_ L :
directed). meettioens This diagram indicates the interactions across teams involved

] ) in the Commander’s Update Brief process. It also
Team dependencies - i.e., specifies the communication types and team locations.

frequency/degree of interaction | ——— |
between roles. e e ] sl
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N 4 Human View Interaction with DoDAF

- Operational System System Performance
Organization al 2\ iviti Interface Parameters Matrix
Relationships ctivities A
P oV-5 Description SV-7
OV-4
Sv-1 Performance
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Authority .
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— »!|  HV-B5 ;
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Requirements : |
Concept | Human i
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7y ! HV-B6  |;
L .. i
Roles Human Com i
. petencies .
Representation Roles < > Tr:I\?IEg
Teams, 3 -
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Role Locations
v : Personnel
Requirements, Constraints
Human Networks
HV-E e
i HV-B (Personnel) !
|
Technology I Manpower Career |
Information ptions I | Projections Progression | |
Requirements | HV-B1 HV-B2 |
| .
- - System . I
Operational Information . yt. it | | Establishment Personnel | :
Exchange Matrix Ul Poli
Description [ Inventory olicy |
OV-3 Sl i HV-B3 HV-B4 | HSJ
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N 4 Human View Case Study

V¥ Used Improved Performance Research Integration Tool
(IMPRINT).

= Stochastic task-network modelling tool to help assess interaction
of people and system performance from concept and design
through field-testing and system upgrades. (Mitchell et al, 2008)

= Helps researchers and designers evaluate operator mental

workload while testing alternate system-operator function
allocations. (Wickens, 1991)

V¥ Purpose of the dynamic Human View Is to capture the
Interaction of the human system components.
= An effective modeling and simulation tool can assess the static

Human View data under dynamic situations and provide the
system engineer designers with a robust set of HSI criteria.
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\ 4 Dynamic Model Elements
Human View Product Data Required by Simulation Model
HV-A Concept Hypothesis to be tested by the model.
HV-B Constraints Selection of the Moderator settings of

Personnel and Stressors.

HV-C Tasks Generation of the Network Diagram
composed of Tasks and Subtasks;
Assignment of System Interfaces to Tasks.

HV-D Roles Creation of Operator list; Assignment of
Operators to Tasks.

HV-E Human Network Identification of Team Functions and
Operator Teams.

HV-F Training Selection of the Moderator setting of
Training.

HV-G Metrics Identification of Mission Level Time &
Accuracy criterion and selection of Task
Level Time & Accuracy standards. I-LS]
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v Method

V¥ Used U.S. Army’s Future Combat System.

V¥ Created experimental model in IMPRINT.
= Operators were defined by the Human View roles.

= Task descriptions were used to create a network diagram for a specified
mission.

= Task-role combination provided the operator assignments.

= Performance standards/measures were used to define the expected task
times, accuracy, and outcomes.

= Constraints determine moderators that impact performance (e.g., heat,
etc.).

= |IMPRINT outputs provide data that describe overall success/failure of the
mission, task performance completion and potential errors, and operator
workload.

V¥ Results used to support systems engineering process to

ensure human/ogerator reﬁuirements are met. HS
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v Approach

V¥ Baseline simulation was executed to provide expected

levels of mission performance parameters of time and
accuracy.

= IMPRINT provides for the overall development of a network
task model that accounts for the tasks and the types and
numbers of operators performing those tasks.

= |t also provides the opportunity to examine the effects of
unexpected outcomes.

V¥ Simulation was run multiple times, the outcome

measures were analyzed in terms of performance and
workload.
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\/ Dynamic Model Outputs

Operator Workload Impact of Constraints
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v Simulation Results

V¥ Simulation output identified tasks that did not meet the
Future Combat System accuracy standard.

V¥ IMPRINT outputs of operator workload and resource
conflicts were further investigated to determine if an
overloaded condition or a resource shortage contributed
to the accuracy detriment of the tasks.

V¥ Analysis verified that the Human View static products can
be used to structure the input data to a simulation tool,
such as IMPRINT, to provide the simulation environment
for the dynamic Human View.

V¥ The dynamic Human View is critical in the architecture
framework approach because it captures the dynamic
aspects of the human system components defined in other

views. HSI
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K 4

Human View Products Supported by
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4 Comments -1

V¥ Several efforts In various countries are underway to
define and structure Human View as viable
methodology for HSI practitioners to coordinate and
collaborate with the system engineers.

[Example: UK MODAF Human View]

V¥ While the ergonomists always had a set of tools and
processes to support system development (e.g., task
analysis, function allocation, etc.), the Human View
products facilitate a more structured language for
communicating with the other engineering disciplines
during system development.
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v Comments -2

V¥ The Human View products are derived using an
ergonomic approach, namely, a top down method
analyzing human gaps in existing architecture
frameworks, or based on specific needs that evolved
during the course of the architecture development to
capture specific human view data.

V¥ HSI practitioners can use Human View methodology to
provide a fully integrated set of products that ensure
an effective and efficient design, development, and
production process.
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A / .
4 Conclusions

¥ Human View products facilitate a more structured language
for communicating with other disciplines during system
development.

V¥ HSI practitioners can use Human View methodology to
provide a fully integrated set of products that ensure an
effective and efficient design, development, and production
process.

V¥ Analysis results demonstrated that Human View data for a
complex system, such as the Future Combat System, can
be used to assess design impacts when combined with a
simulation tool, such as, IMPRINT.

V¥ Dynamic Human View is critical in the architecture
framework because it captures the dynamic aspects of the

human system components defined in other views. HS|
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