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 Pre-MDD Activities
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? HSI Process Challenges \Q\\

« HSI and Systems Engineering have established technical
processes

« Coordination and integration challenges
— Extensive HSI-related policy, standards, and guidance
— Inconsistent application of HSI guidance and best practices
— Stove-piped technical efforts within HSI domains

e Impacts
— Lack of synchronization with SETR Events and Acquisition Milestones

— Missed opportunities to reduce HSI re-work via collaboration

— Misalignment of HSI technical priorities with program/project cost,
schedule, and performance
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Extensive HSI policy and guidance: &
R 35 Where, Why, Who N

A sample of HSI-related documents by Service

Service Name

o Service Name
DoD DoDD 5000.01 The Defense Acquisition System
Air Force  AFD-090121-054 Air Force Human Systems Integration Handbook
DoD DoDI 5000.02 Operation of the Defense Acquisition System
Air Force  AFD-090121-055 USAF HSI Requirements Pocket Guide
DoD D ; . — =~
Service Name Title Air Force  AFD-100122-034 Humgq systems Integratlon in Acquisition:
R — R Acquisition Phase Guide

DoD Se aval Education and Traini . Management of Manpower Requirements and

Navy NETCINST 15104 Duty Task Analysis User Gy ~ Air Force  AF138-201 Authogrizations P g
DoD D OPNAVINST 5100.19E Volume 1: Navy Safety and . .

Navy (vol 1) Health Program Manual fo Air Force  AFI163-101/20-101 Integrated Life Cycle Management
DoD M Navy ] ] Air Force  AFI99-103 Capabilities-based Test and Evaluation

‘ Service Name Title o T —— —
. ) ertification of System Readiness for Dedicate
bl b Navy Army  AR40-5 e 0 ERR e Operational Testing
DoD M Health Haz{  Air Force  AFPD 63-1/20-1 Integrated Life Cycle Management
° N Army AR 40-10 Support of
avy Decision Pri___Air Force __ AFPD 91-2 Safety Programs
Army AR 70-75 S € € ame €
Commercial Human Systems Integration
Navy Army AR 71-9 W, NASA NASA-JSC-65995 Processes (CHSIP)
Army AR 385-10 TH NASA NASA-STD-3001 Volume 1: NASA Space Flight Human System
Navy (voll) Standard
\/19 =12k

161 HSI-related documents

e When are these documents relevant?

 What can be learned from other services? From non-DOD HSI?
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? HSI Framework (HSIF) Overview \\%
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 The HSIF consists of process diagrams that display HSI
Domain activities across the DoD Acquisition Life Cycle
— Includes references, products, cross-domain collaborations

— Extracted from HSI-related guidance, standards, and best practices
across DoD Services and non-DoD organizations

— Displayed in a timeline format, referenced to Systems Engineering
Technical Reviews and Acquisition milestones

o HSI Opportunities and HSIF Benefits
— Serves as a coordinating mechanism between HSI domains

— Makes HSI tasks and products explicit to other stakeholders:
Program Managers, Technical Authority, System Engineers, and
Prime Contractor

— Leverages HSI best practices across services, organizations
— Ensures continuity as HSI support is applied throughout the cycle

6
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& HSIF Overview (cont.) \Q\\

 |ntended uses for the HSIF

— Describes the who, what, when, and why of ensuring human-
centered system acquisition

— Aligns HSI activities with Systems Engineering processes
— Develops a roadmap of HSI workflow processes
— Plan and scope HSI activities across the entire acquisition cycle

— Represents what other domain SMEs are or should be doing at
various points in time

— ldentifies integration/trade-off opportunities between HSI domains

e HSIF is not
— A decision-making, risk analysis, or tradeoff tool
— A guide on how to conduct HSI activities

— A set of HSI requirements: Activities must be tailored to
program/project risks and available HSI funding

7
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? HSIF Overview (cont.) N
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 Example user groups
— HSI Domain SMEs / Practitioners
— Logisticians
— Program Managers
— Technical Authorities / HSI Integrators
— System Engineers
— Prime Contractors

* Prerequisites for use
— Basic knowledge of HSI and the Defense Acquisition System

— Example experience: DAU Acquisition 101, DAU HSI Course (e.g.,
CLE 062), NPS HSI Certificate

8
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? HSIF Evolution: Collaboration w/ S
Navy HSI (SPAWAR) N

Mar 2009 HSI Practitioner's Guide A 43-page HSI guide for integrating human
factors into DoD acquisition lifecycle to better
communicate consistent program support
activities

May 2009 HSI Framework 1.0 Visualization of the practitioner guide
activities over the acquisition lifecycle, to
include MPT domain activities

Sep 2009 HSI Framework 1.3 Added HSI domain collaboration points;
drafted Safety and Occ Health domain
activities; expanded integrated acquisition row
to include documentation

Nov 2010 HSI Framework 1.4.1 Added input documentation and output
products to each activity box for HFE row
Dec 2011 HSI Framework 1.5 Refined activity boxes to align with SPAWAR

HSI Work Package development

Early HSIF focus areas

« HFE and MPT
e IT-related Navy systems

9
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? HSIF Evolution: Collaboration w/ &
USAF HSI (711t HPW) N

Feb 2013 AF HSIF 0.0 Included Safety, Occ Health, Survivability,
and Habitability domain activities in
collaboration with USAF HSI (711t HPW)

Aug 2014 AF HSIF 1.0 Developed an HSIF interactive application.
Defined and scoped technical activities for an
HSI Integrator Role. Conducted a full vetting
and adjudication of all HSIF content.

Aug 2015 AF HSIF 2.0 Developed web-based application with
search, tracking, library, and edit capabilities.
Validated Environment domain and scoped
pre-MDD activities.

AF HSIF 2.0
8 HSI Domains + HSI Integrator Role

« 386 Activities across 6 Acquisition Phases
e 161 Unique References
e 215 Unique Products

10
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HSIF Roadmap

J\

)

)

/

k= Process  Interactive * Edit capability  Search Indexing * Sharing and
9 diagrams application « Basic search « Save and retrieve collaboration
g_ S_tatic‘ ‘ + Dynamic * Flagging/tracking « Generate reports » Alternative
e visualization content + HSIKnowledge + Import/Export Frameworks
7, of content visualization Management + Product
7 (Visio) (Adobe AIR) « HTML5 / JavaScript templates
o * Client-server
AN /K architecture /\ /\
\/ \/ \/ \/- Product and
8 HSI * HSIIntegrator + Pre-MDD content * Pre-MDD reference
X Domains Role  Environment content traceability
<2 Acquisition « SETR Activities + Reference library validation * Alternative
© Life-Cycle « HSIF content + Rules for HSI Frameworks
= (Post-MDD) refresh domain * Develop data
< Activity-level collaboration models to
content support ROI
and MBSE

%
\

)
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HSIF Design and Development: &
Capabilities and features N

L HSI Document
Navigation ' .
Management Libraries
* Free-form * Add, delete, and + Set states for * Direct link to local  « Search
“smart” canvas resize activity HSI risk and references suggestions
boxes activity statuses
* Add, delete, and » Searchable  Display search
resize activity » Add, delete, and < Set activity due acronym, results on
boxes edit content of dates references, and canvas
activity boxes product tables
e 3 forms of e Maintain HSI
navigating: * Add, delete, and management » Add, delete, and
o Panning edit references notes and edit documents in
0 Zooming library personal references library
(with slider annotations
Ul or with
mouse scroll)
0 Mini map
control

* Multi-selection

12
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HSIF Design and Development: \%
Overview N

HSI Framework S

Materiel Solution Analysis

Top navigation header
_|provides access to search,
“ldocument libraries,
notifications, and settings.

Search for activities,
products, and A

references. | |Phase bar anchors

HSI Integrator

activities to SETRs and |- i ;

; I I |Acquisition Milestones. | ] |

g ".‘ i
Activities housed within
individual domain swim | I |

lanes. e ; : i
Capability to show/hide — —

; unneeded domains. ‘ — | |
— I J ! j ] |
’:gi mraEre mEnEn TS, ey e i
8 \ I
N Multiple navigation I ] I !
options: |
. scrollbar, mouse wheel, ] i
mini-map. |

13
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HSIF Design and Development:
Detalls

HSI Framework

Materiel Solution Analysis

a E Desl::riplion ‘ Requires SME interaction
= - - Conduct initial TORA
o Identity any Manpower Determine impact of and initial workload Determine impact of materiel solutions on Knowledge, Skills, and Abilities (KSA),
5 preparation for ITR. Manpower variables. :.‘nﬂi)gis g:ud;f: requirements, rotations, and deployment durations.
= 13
* Identify KSAs and performance shortfalls for the Mission and Functional Task
+ * Analysis.
CIICk tO Select actiVlty Detalls panel CO ntalns + Identify potential needs for a new specialty code andior skill set
) . n7/1 d 1 1 + Perform analysis of Baseline Comparative System(s) (BCS)
E Panel th . . Jactivity description,
£ anel appears wi  Otermine mpacto .
g ﬂg}iﬂe‘ SD‘UHE;HIS_ on FE * Determine Personnel objectives, constraints, performance criteria, trade-offs
. regs, rotations, un) f d )
a d etal IS and durations Pel re e re n Ces y an risks, and cost-drivers as inputs to program documentation.
p o d u CtS . References

MIL-STD-46855

DoD Standard Practice - Human Engineering Requirements for Military Systems, Equipment,

and Facilities
o AFD-090121-054
c . P . .
e Identify any Trainin Provide Training inputs Update leamin Identify Trainin Air Force Human Systems Integration Handbook-Planning and Execution of Human Systems
c ’nd g ginp objectives, an {
T issues and/or risks in to Mission Task Tr:limlng requirements impacts of CTE in Integration
e preparation for ITR. Analysis. Provide inputs to KSAs. support of AoA

-090121-055
= 3 AFD-090121-065
uman Systems Integration Requirements Pocket Guide

USAF Hi S Int tion R ts Pocket Guid:

Products

KSA

Identify any Safety
issues and/or risks in
preparation for ITR.

DISTRIBUTION STATEMENT A. Approved for public release

Identify any OH issues
andlor risks in

nranarafinn fnr ITR

Provide Safety inputs
to Mission Task
Analysis.

Provide OH inputs to
Mission Task Analysis.

Derive initial Safety
requirements based on
Mission Task Analysis.

Derive initial OH
requirements from

rritaria

Identify Safety risks of
CTE in support of AoA

Identify OH risks of
CTE in support of AoA
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HSIF Design and Development: &
% Commenting and HSI Management N

S

Users can generate
local 9 Lessons learned, due dates, and
comments on HSIE other relevant details can be stored
L __| in the “HSI Management” tab.
. b tLactivities. < L ~_ -
. \ B -
Details ‘ Comments. HSI Management HSI Risk Comments ‘ HSI Management

® No Risk

1 High Risk

Medium Risk

L Low Risk . -
Users can determine risk

s flags and activity status.

Contractor Deliverables:

a6 B ™

Activity Status

H

Due Date

* No Status

Mot Started
F In Progress

Draft

™ Einal

15
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HSIF Design and Development: Q
Document Libraries N

Acronyms Library X

\ . Reference and ( .
Product metadata prm— p—

ACAT Acquisition Category

Actorym  Refrences  Products supports searchable eoree e o Eenco
Finder Library Library
tab I eS AdA Analysis of Alternatives

as Acquisition Strategy
. Define Manpower
Conduct intial TDRA Saemen ASR Alternative Systems Review
ATEC Ammy Test and Evaluation Command

Tool navigation to Acronym | [ p—
A

CARD Cost Analysis Requirements Description

T Finder, References Library, \G:
. coD Capability Development Document
P P rod u CtS LI b rary Add New Reference \ COR Critical Design Review
(
§
- CDRA Critical Design Review Assessment
Short Name Full Name Version Section Year Type Domain ServicefOrganization Action ‘ \
. p. 118, Enclosure \
DaoDI 5000.02 Operation of the Defense Acquisition System 7 2018 Policy HSI DoD Edit / Delete
Product Library
OPNAVINST 5310.23 Navy Personnel Human Systems Integration (NAVPRINT) 2009 Policy HSI USN Edit / Delete
AFPD 63-1/20-1 Integrated Life Cycle Management 2012 Policy HsI USAF Edit / Delete
AFI 63-101/20-101 Integrated Life Cycle Management 2013 Policy HsI USAF Edit/ Delete Product Name
DoDD 1100.4 Guidance for Manpower Management 2005 Policy MPT DoD Edit / Delete List of system stakeholders
" i Updated CBA
AFI 38-201 Managemﬁm of Manpower Requirements and 2014 Policy MPT USAF Edit | Delete
Authorizations
ICD
OPNAVINST 1500.76 GECETUELMRIE RS DRSS IR ne ] G 2013 Policy MPT USN Edit/ Delete cem
Management
AoA Guidance
AF1 36-2251 Management of Air Force Training Systems 2003 Policy MPT USAF Edit / Delste
AoA Study Plan
AFMAN 36-2234 USAF Instructional System Development 1993 Guidance MPT USAF Edit / Delete
DCR
P. 9, Section
Certified Ct t
DoDD 5000.01 The Defense Acquisition System 250?‘ redurent  eq123p. 10 2003 Policy HsI DoD Edit / Delete CONOPS
Section E1.1.29
HSI Gaps
MIL-STD-882 DoD System Safety E 2012 Standard ESOH DoD Edit / Delete DOTMLPF-P Change recommendations
CJCSM 2170.01 Operation of the Joint Capabilities Integration and e 2007 Guidance Ll DoD Edit/ Delete HSI Workflows
Development System -

16
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Updated HSIF Content: Why conduct &
‘s  HSI prior to System Development? \

 Improves effectiveness of HS|  °0TM-"F P Focus Areas ot Bomains
planning and reqUirementS Organization f-------------- Manpower o
development. ] Training Traig |

. - . J "“__,..o-"' -

« Mitigates HSI-related risks = e
that not be realized until late =T} L=
In the Acquisition cycle e /” s

 Adapts to alternative and L
rapid acquisition strategies havoonefecion. | Suneby

. . . . R Doctrine .

* Provides technical insight to e . [mem sy T
the user-related components futnien lso afect [Heatn tazards Jo—
Of non-materlel SOIUt'OnS FFGL:'FRE 3.1, Relationship bc:lv-'ecnldm'lrinc.c::-rg_;l—

Drillings, M., Knapp, B., & Shattuck, N.L. (2015) "Human ;::‘ZEEEEI“E?:;EE ]-::h::li]l:luliltti;dtll_:ﬁ"lfejll_flE??E:::};

Systems Integration in the Military" in Boehm-Davis, D. A., ries and hﬁrnan S}_E‘l-mm i}mtgmi[m (E-{Slj L) ce

Durso, F. & Lee, J. D., (Eds.), Handbook of human-systems HFE = human factors cngineering,

integration. Washington, DC: American Psychological Association

Press.
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Defining Pre-MDD Activities: &
Technical Approach N

1. Collect relevant pre-MDD policy and guidance
2. Generate structure of HSI practitioner activities (top-down)

3. Elicit content from pre-MDD sources: Capability
Requirements Tool

4. Integrate HSI pre-MDD, early Acquisition best practices:
M&S, S&T (bottom-up)

5. Conduct working groups with HSI practitioners to refine
structure and domain-specific activities

18
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Updated HSIF Content: &
Pre-MDD Sources N

KO

S
n
gt

Source :
Title
Type

Policy Joint Capabilities Integration and Development System (CJCSI 3170.01H)

Policy Operation of the Defense Acquisition System (DoDI 5000.02)

Policy Development Planning to Inform Materiel Development Decision (MDD)
Reviews and Support Analyses of Alternatives (AcA) (DTM 10-017)

Guidance Pre-Materiel Development Decision (MDD) Analysis Handbook

Guidance HSI and ESOH Handbook for Pre-Milestone A JCIDS and AoA Activities

Guidance Concept Characterization and Technical Description (CCTD) Guide

Guidance Capabilities-Based Assessment (CBA) User’'s Guide

Guidance Analysis of Alternatives (AoA) Handbook

Guidance Defense Acquisitions: Many Analyses of Alternatives Have Not Provided a
Robust Assessment of Weapon System Options (GAO-09-665)

Guidance DAU Milestone Document Ildentification (MDID) Website
(https://acc.dau.mil/CommunityBrowser.aspx?id=638309)

19
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Updated HSIF Content: &
Pre-MDD Structure N

&
2z
*,
"

Coordinate and build HSI team

Provide user-related HSI inputs to CONOPS development
Conduct Science & Technology (S&T) review

Provide inputs to Capability Based Assessment (CBA)
Contribute to Initial Capabilities Document (ICD)
Contribute to DOT_LPF Change Recommendations (DCR)
Provide HSI inputs to Development Planning (DP)

Contribute of estimates of HSI technical effort to plans and
budgets

9. Develop AoA Study Guidance and AoA Study Plan inputs
10.Prepare for MDD review

O N OAE bR

20
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Updated HSIF Content: &
2o S Pre-MDD Questionnaire Analysis \

* Leveraged content from 711 HPW HSI-CRT

— Risk assessment questionnaire containing 335 questions
— Questions categorized by HSI Domain, Capabilities Based Assessment
(CBA), Analysis of Alternatives (AoA)
» Extracted HSI-related questions pertaining to pre-MDD
— 16 general questions that are independent of HSI domain

— 35 core questions that address HSI domain were obtained by reducing
guestions appearing in all HSI domains to a single question

Item No. HSI Domain Question
2.01 Manpower Was a Manpower domain-expert part of the CBA Study Team?
3.01 Personnel Was a Personnel domain-expert part of the CBA Study Team?
4.01 Training Was a Training domain-expert part of the CBA Study Team? Core Question:
5.01 Human Factors Was a Human Factors domain-expert part of the CBA Study Team? Was a [HSI domain name]
6.01 Environment Was an Environment domain-expert part of the CBA Study Team? domain—expert part of the
7.01 Safety Was a Safety domain-expert part of the CBA Study Team? CBA StUdy Team?
8.01 Occupational Health Was an Occupational Health domain-expert part of the CBA Study Team? ’
9.01 Survivability Was a Survivability domain-expert part of the CBA Study Team?
10.01 Habitability Was a Habitability domain-expert part of the CBA Study Team?

DISTRIBUTION STATEMENT A. Approved for public release: distribution unlimited. PA Case No: 88ABW-2015-4794. Date cleared: 6 Oct 2015



? Updated HSIF Content: Pre-MDD &
R, B Questionnaire Analysis (cont.) N

HSI Integrator: Provide Human Factors
Inputs to CBA Engineering: Provide
Inputs to CBA

Ensure that HSI elements are considered

in the CBA. Document system capabilities and

» ldentify operational capability known capability gaps.
requirements. « Define HFE requirements in terms

* ldentify capability gaps & of the objectives of the CBA.
dependencies. « ldentify target audience for CBA,

* Consider both materiel & non-materiel e.g., operators, maintainers, admin.
solutions (DOTMLPF) « Describe HFE issues in terms of

* Provide recommendations for capability gaps, mission tasks, &
capability solutions. operational support concepts.

* Review predecessor policy & guidance | |« Develop HFE objectives based on
documents. analysis of HFE issues.

Sample of DRAFT  Align HFE objectives with policy &
Activities strategic guidance documents.
22
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Pre-MDD Activities: &
R A Integrate HSI1 Best Practices N

 HSIF Content is not only generated from policy,
standards, and guidance documents.

e Best practices from program experiences provide HSI
Practitioners insight on conducting effective and timely
HSI

e Leveraging best practices to inform pre-MDD activities
— HSI Modeling & Simulation for System of Systems Engineering
— HSI analyses of S&T to transition to Program of Record

23
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HSI1 Best Practices: &
Modeling & Simulation (M&S) N

e Use case: HSI M&S for System of Systems Engineering
— Evaluates overall system performance based on real-time
changes to DoDAF architecture views
 M&S considerations / Challenges for HSI

— Achieve traceability of HSI parameters: Between HSI
Domains and towards SoS Measures of Effectiveness (MOE),
Measures of Performance (MOP).

— Precision of user impacts in mission scenarios: Locating
areas of user impact in architecture diagrams, tracking user
Impacts as mission scenarios are updated.

— Scalability of M&S tools for HSI Domains

24
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HSI Best Practices: M&S (cont.) \\\\

* |dentify mission context and user roles

Define Use Cases » Define associated operational activities Generate HSI
* Create task-based user workflows recommendations

\‘ f

* ldentify links between HSI
. domains Re-evaluate SoS
Define Parameters | . |nclude equipment and users Performance
1 * Add ranges, distributions f

» Refine user impacts

Present data sheet to

Refine Scenarios and
Parameters with

*IIIIIIIIIIIIIIII

Update Model and

* Quantify those
expressions for each

elicit additional Parameters : .
parameters SMEs link/node in process
A} 4
* ldentify relevant .
fy Integrate data into Identify

DoDAF, Human Views

. Map HSI impacts ExAMi Requirements Gaps
X
Conduct Model Runs /

Excursions

25
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HSI Best Practices: M&S (cont.)

®

Subjective

Objective Pa m"“"al

Workload
al

Rate of exchange

Situation
Awareness
Exchange with team | IRINGT QLR

Inputto system ST EDELI MY,
Qutput from system -
Human Factors

Engineering

—

Habitability

e
Survivability

Usability

HSI Integrator: Define Parameters

Identify links and relationships between HSI
domains.

Collect metrics from HSI Domain
experts.

Collaborate with Subject Matter Experts
(SMESs) to identify ranges and parameter
distribution of HSI metrics.

Probakility
Detection
Corraction

me on task

Within-demain
Across-domain

Decisios

Responsetime

."- / Reaction
‘/ = time T

Task completiontime

[ Summary of DoDAF Product Relationships |

SV-1
System Interface
Description

Qov-5

Operational
Activities

aaaaaaa

ov-1
Operational
Concept

Functions  |Systems

Performance

Parameters

+—F
Target Values |

SV-7
System Performance
Parameters Matrix

Architecture
Representation

HV-B (HFE)

HV-B5
REELG
Hazards

 Characteristics & Requirements |
4 :

HV-A

Concept Roles

Representation
Responsibilities
Objectives I pronsiai

HV-F
Comperencaes
Training

Requirements &
Limitations

HV-B6
Human
Characteristics 8

Teams &
Interactions
Human

Locations
Network

Technology
Options
In formation
Requaremenrs

ov-3
Operatlonal Informatlon

HV-E

Aurhor:ry

HV-B (Personnel)

HV-B1 HV-B2
Manpower Career
Projections Progression [

ov-4
Organizational
Relationships

: HV-B3
Hl Establishment
Inventory

HV-B4
Personnel
Policy

SV-4
Sy :tz:m Funrtuomht

Evrhannma Matri

Sample of DRAFT Activities

Human Factors Englneerlng
Identify Human Performance Tools

|dentify suitable and appropriate tools to
measure and predict the HFE component of
system performance. Survey and select
existing M&S tools.
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HSI1 Best Practices: &
o 324 Science & Technology (S&T) N

e Use case: Distributed Common Ground System — Navy
(DCGS-N) Increment 2

o S&T considerations / challenges for HSI
— Integration of COTS/GOTS software solutions toward a usable
System-of-Systems (SoS)
— Utility and usability evaluation of capabilities with standardized
scoring metrics for inclusion and engineering trade-offs

— Inclusion of Fleet user feedback on prototype technologies

— Alignment of HSI process with existing engineering capability
assessment process

27
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? HSI Best Practices: S&T (cont.) \Q\\

o Sample HSIF S&T evaluation activities

1. Develop S&T HSI entrance and acceptance criteria for Gate
reviews

Provide inputs to Technology Transition Agreements (TTAS)
Develop S&T evaluation tools
Identify appropriate users for S&T evaluation

Perform HSI evaluation of capabilities (HFE, Training,
Personnel)

Provide recommendations to S&T performers
/. Deliver metrics into gate report to support trade decisions

gk wh

o
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? HSIF Way-Forward A

e Design and Development
— Generate reports

— Improve search capability: index all content, documents, provide
faceted search results

— Save, retrieve, and share selected activities (e.g., different models)
— Import/Export activities
— Refine document and document repositories
e Analysis
— Incorporate pre-MDD and Environment content
— Rules for HSI domain collaboration
— HSI product traceability
— Define dependencies among HSI tasks
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HSIF Vision \&

Achieve full HSI representation: From all DoD Services and
government agencies

Achieve continuous improvement: Design and content
feedback from working groups

Integrate with DoD-wide HSI Standards

Expand collaboration capability for use as a knowledge
management tool

Adapt to emergent Acquisition Models (DoDI 5000.02)

Define HSI, Systems Engineering, and Acquisition product
traceability

Integrate with HSI tool integration: Shared COI tool suite
(ROI, MBSE)
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Questions?

For more information, please contact:

Matthew Risser, Ph.D.

Pacific Science & Engineering Group
858-535-1661
risser@pacific-science.com
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