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Outline

« Examine Human Component of the Defense
Budget

e Summarize “What Is” Human Systems Integration
(HSI)

« Summarize DoD HSI Policy

 Address the Role of the Human and the “ System”
« Address How Much HSI is Enough

e Discuss Several HSI Success Stories

 Discuss DoD Efforts to Better Organize and Align
HSI Efforts

NDIA-SE Conference: What is HSI and Why Should We Do It?
10/28/2009 Page-2 UNCLASSIFIED



DoD Defense Budget

Department of Defense Topline
FY 2001 - FY 2010
(Dollars in Billions)
Base Growth
Mominal Growth 4%
5750 - Real Growth 206
GET
$500 - T 3:':.'.
5250 4
S0
FyYoi Fyo2 FY03 Fyo4 Fy0O5 Fy0& F¥oT FY0B Fyoe Fid
B Basc Budge: [ War Funding Mon-War Supplementals 8§ Base Budgst Request B War Funding Request
— Base Topline in FY 02 Constant Dolars
Focusing on FY09 and FY10...... Base Budget > $500B (see next slide)

Ref: http://www.defenselink.mil/news/FY10%20Budget%20Request.pdf
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Human Aspect of the Defense
Budget...It's Really Big!

Summary By Appropriation Title

(Daollars in Billions)

A FY 2009 -

Appropriation Title

FY 2009

FY 2010

FY 2010

Total

913.3

Military Personnel 124.9 136.0 +8.9%
Operation & Maintenance 179.1 185.7 +3.7%
Procurement 101.7 107.4 +5.6%
RDT&E 79.5 78.6 -1.1%
Military Construction 21.9 21.0 -4.1%
Family Housing 3.2 2.0 -38.0%
Other 3.2 3.1 -1.1%

533.8

+4.0%

We need to be smart when we think about
the human dimension and the DoD Enterprise.

Ref: http://www.defenselink.mil/news/FY10%20Budget%20Request.pdf
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HSI Domains

MANPOWER - number of military

o : . SURVIVABILITY - characteristics of system that
and civilian personnel required and

' : g can reduce fratricide, detectability, and
pot.e ntl.ally aval'lable to ope.rate, " probability of attack, as well as minimizing
ma.m.tam, sustain and provide 2 system damage, personal injury, and cognitive
training for systems and physical fatigue

PERSONNEL - cognitive and
physical capabilities require to
train, operate, maintain and
sustain material and information
systems

SAFETY - design and operating characteristics of a
system that minimize the human or machine errors
or failures that cause accidents

TRAINING - instruction, education, OCCU,PATIONAL ,H],EALTH - design and

and OJT required to provide operating c}}aracterlstlc.s o‘f a system that create
personnel and units with their - significant risks of bodily injury or death; sources
essential job skills, knowledge, S of health hazards include: loud noise, chemical
values and attitudes. and biological substances, extreme temperatures,

and radiation energy.

HUMAN FACTORS ENGINEERING - integration of characteristics into

system definition, design, development and evaluation to optimize human-
machine performance

HABITABILITY - establish requirements for physical environment (e.g. , 5
adequate space and temperature control) and, if appropriate, requirements

for personnel services (e.g., medical and mess) living conditions that have a

direct impact on meeting or sustaining system performance.
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Department of Defense

INSTRUCTION

NUMBER 5000.02
December 8. 2008
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DD 5000.02, December 5, 1005

ENCLOSURE &
HUMAN SYSTEMS INTEGRATION (HSD

1. GENERAL The PM shall have a plan for HSI in place arly in the acquisition process to
optimize total system performance, munimize toal swnership costs, and ensure that the system is
‘uilt to accommodate the characteristics of the user population that will operate, maimsmin, and
support ike system.

2. HS[ BLANNDIG, HSI planning shall be summarized in the Acquisiton Smatezy and SEP
and shall address the following:

@ Human Factors Ensinssring. The PM shall ke seps (2 . contract deliverablas and
‘Government conmactar IPT 18ams) 10 éNsure STE0Lomucs. human faciors engineenns, and
COZLitve enzmeening is employed duning systems snzineering over the life of the program to
provide for effective human-machine interfaces and to mest HSI requirements. Whers
pracricable and cost effectve, systzm gms shall minim:ze or eliminate m chancrerstics
that require swcessive cognitive. pirysical. or sansory skills; entail extensive maining or
workload-mtensive tasks; result in misson-critical emars; or produce safety or health hazards.

b. Persoppel. The PM shall work with the personnel commurity to dafine the human
performance characteristics of the user population based on the system description, projected
chamcteristics of target occupational specialtes, and recruimment and retention weads. To the
extent possible, systems shall not raguira special cogritive, physical, or semsory skills beyond
shat foumd m the specified user population For those programs that have skill requirements that
exceed the knowledge, skills, and abilities of curren: military occupational speciakies, or that
require additional skill ingicators or hard-to-fill military occupational specialties, the PM shall
comsult with personnel communities to identify readiness, persornel tempo, and funding issues
that ImpACt POETAM eXaCulion.

¢ Habinblity, The PM shall work with habitability representatives to establish
requirements for the phy environment (g, adeguate space and temperature control) and, if
appropriste, reguiraments for persornel servicss (.., medical apd mess) and living corditions
{2.g. berthing and persemal hygiene) for conditions that kave 2 direct impact on meeting or
sustaimng system performance or that have such an adverse mipact on guality of kfe and morale
that recruimens of retantion is degraded

d. Mappower Inadvance of contracting for operational support services, the PM shall work
with the manpower community to determine the most efficient and cost-sffactive mm of Dol
manpower and conact support. The mix of military, DaD civilian, and contract support
Decessary 1o operate, mainfain, and support (to mclude providing training) the system shall be
determined based on the Manpowsr Mis Criteria acd reperted ir the Manpower Extimate.
Economic analyses used wo support workfarce mix dacisions shall use costing wals that acoount
for fully loaded costs - Le.. all vanable and fixed co: oanpensation and non-compansaton

DoDI 5000.02 Enclosure (8)
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https://acc.dau.mil/dagch6/
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“The PM shall have a plan for HSI in place
early in the acquisition process to optimize
total system performance, minimize total
ownership costs, and ensure that the
system Is built to accommodate the
characteristics of the user population that will
operate, maintain, and support the system.”

DoDI 5000.02: Operation of the Defense Acquisition
System, Enclosure (8)

A-SE Conference: What is HSI and Why Should We Do It?
1 9 Page-7 UNCLASSIFIED




System Boundary
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NASA

SE Investment Analysis

Total Program Overrun
32 NASA Programs
200 GRO76 Definition $
180 e Definition Percent =
TDRSS Target + Definition$
C 160 ’GALL ‘ %
> 140 [RAS Actual + Definition$
o \ . Ky Program Owerrun =
S 120 \ . Target + Definition$
O 100 ’W \ EQO
S 80| e e N
g 0 SEASAT LA’\‘DR s
(2l 40 UARS ERB\%Y HEAO
/ o t e R? = 0.5206 .
20 / ¢ uLYS 4 —
0 | ’PIOI\JVEN ';E ‘ ISEE
0 5 10 15 20
R AR Eul-l Definition Percent of Total Estimate
% on SE are almost guaranteed

an 80% or greater overrun.

Source Werner Gruhl, 1992
NASA Comptroller’s Office
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Consolidated SE and Design Consideration
(e.g. HSI) Investment Outlook

Target SE Investment Estimate: 10% to 15%
Target HSI Investment Estimate: 1% to 4.5 %

200
180
160

140
120 \ Estimated SE Optimal Investment Range*

100 \ \
80 \ \

60 \ \ Estimated HSI Optimal Investment Range

40 T~ \ \

Program Overrun

0 | : : I
SE & HSI Investment Synergy

Definition Percent of Total Estimate

___________________

*Ref: Impact of SE at NASA (SECOE 02-02) http://www.incose.org/secoe/
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Technical and Technical Management
Processes for Engineering a System

Technical Management Processes

Technical Requirements
Assessment Management
Configuration Technical Data Interface
Management Management Management

Technical Processes

Decision Analysis

Technical Planning

Risk Management

Stakeholder
Requirements
Definition

Integration @ - Validation

Requirements

Architecture Implementation

Design

Analysis

The respective overarching technical processes (that include HSI) are iterative, concurrent, & integrated
...and the processes are applied with different emphasis over the program development life cycle.
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Technical Processes
Notional Emphasis of Activity

Acquisition Phases

Technical Materiel MS A MS B Englgﬁgrlng MS C Production
Processes Solution A Technology A Manufacturing A and Operations
Analysis Development Development Deployment and Support

Stakeholder Requirements

Definition HSI is involved in
Requirements Analysis a” these
Architecture Design P rocesses!

Implementation

Integration
Note: The process ‘/\—)/—\
activity emphasis will Verification . \‘
vary depending on
the program strategy. \K\—/ﬁ
Transition ¥
Validation /\—M

i i A A A A A A A A A A A
Technical Reviews ITR ASR SRR SFR PDR CDR TRR SVR/ OTRR PCA ISR
FCA/
’ ’ PRR
Preferred  system  System Allocated _'Mitial Product
. . System Spec  Functional g aos Ceallir?e Product Baseline
Technical Baseline Concept Baseline Baseline
ITR - Initial Technical Review SVR — System Verification Review
ASR- Alternative Systems Review TRR- Test Readiness Review
SRR - System Requirements Review FCA- Functional Configuration Audit
SFR — System Functional Review PRR — Product Readiness Review
PDR — Preliminary Design Review OTRR — Operational Test Readiness Review
CDR - Critical Design Review PCA — Physical Configuration Audit
ISR — In-Service Review
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HSI Success Stories

9“ Lightweight 155mm Howitzer

HRED Con ributions:

= Human Factors Evaluation

* Task Network Modeling & validation
Human Figure Modeling

Concept Design, Fabrication Evaluation
sment

Operational Ass

RECLEREMENTS RISK REDUCTICN

FLNCTION SHOOT.ONF 0RO

EMFLACTMENT (firm g} 4 e
EMPLACEMENT (lease susl)

DISPLACT MY 276 e [t
BATE-O-FIRE ffor 2 min) 4 Do i 5.0 el
BOLD BHIFT A b 1
A5T RO REIPOHIE LOW ANGLE 43 sec
NIEFRGH ANGLE 56 sme

% %;;j F-22 Maintenance Study

U.S. AIR FORCE |

FEontad] -

| D

manpewer, persennel, training

Rivet Workforce
» How many maintenance

reduced manpower cost but

U IPM XM777 estimates 56.2M cost avoidance due to MANPRINT efforts

Integrity

= Max compression of 5 specialties

1995-1996 IMPACT analysis for = $2M overall investment

» Manpower, personnel, and
training decision suppeort

specialties can be “rivetted” system (MPT-DSS)
together? u $777M overall savings
= Predecessor F-16 system had 15 » $335M saved on Maintenance
= Study looked at 10, 7, and § AFSC structure and training

= $442M saved on ACC
maintenance organization
restructure

raised training cost for life of F-22

m Return on Investment 388:1 in
life cycle cost aveidance

u MPT-DSS recommended and
used in JSF decision making

Service - Excellence

HSI| Success: DDG1000 & VA Class Submarine

= High HSI impact for both programs:
— Reduced manning costs
— Manpower f Workload reductions

— Survivability, Safety, Health Hazard Risk
avoidance

— Performance enhancement

: — Cross domain use of task and role
4 is the conterpiece of a Paimly of ships analysis
e ¢t o mbata y

et of the S

= Fleet brought In early to identify design
hazards, proposing modifications to
optimize design for human performance

= DDG 1000 leveraged human performance
modeling very early in system design to
explore impact of manning concepts,
automation technolegles, and other
system design concepts on crew ability
perform the mission.

= VA Class Submarine identified life cycle
cost avoidance, safety, human
performance enhancement
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DoD HSI Plan

i Summary Outline

i * HSI Organization

* Roles and Responsibilities

» Lifecycle Process

« HSI Acquisition Integration

* HSI Human Capital Development

Objectives:

» Foster communication

» Address common need areas

* Describe how HSI is implemented

* Report on progress against plan

* Foster consistency where it makes sense

FY09 Department of Defense

Human Systems Integration Management Plan

* FY09 Key Tasks

* FY09 Schedule

* Resource Requirements

» Maturity and Effectiveness Metrics
* Assessment Process

Version 1.0

Army HSI Mgmt Plan Annex Air Force HSI Mgmt Plan Annex
/Naval HSI Mgmt Plan Annex

United States Air Force

FY09 Human Systems Integration

2009 Naval Human Systems Integration Management Plan

Management Plan (Annex to the OSD HSI Management Plan)

US Army

(Annex to the OSD HSI Management Plan)
FY09 Human Systems Integration Plan

>

(Annex to the OSD HSI Management Plan)

A 2
v/

Version L0

U.S. AIR FORCE

Version 2.2

Air Force Human Systems Integration Office
US ARMY MANPRINT

Office of the Viee Chief of Staff
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OSD HSI Organization

Office of Secretary of Defense

Under Secretary of Defense
(Acquisition, Technology and Logistics)

Under Secretary of Defense
(Personnel & Readiness)

Director, Defense Research

and Engineering N
U4
_ _ _ _ & Program & Budgeting
Director, Biological Director, Systems
Systems Engineering

Associate Director, Total
Joint HSI Steering Group Force Requirements
(OSD, Air Force, Army, Navy, JHSI WG)
I
Joint HSI Working Group
(OSD, Air Force, Army, Navy)
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Im

oD HSI Acquisition

nlementation

‘ Office of Secretary of Defense
I

r
Under Secretary of Defense
(Acquisition, Technology and Logistics)|

Under Secretary of Defense
(Personnel & Readiness)

Director, Defense Research
and i i

DUSD, Acquisition &
(A&T)

DUSD, Science &
Technology (S&T)

Ti

MANPRINT Practitioner Sites
Pdianite

ARDEC

NSC
Natick, MA

ny Arse

MANSCEN

CERDEC
FtMonmouth, NI

FtLeonard Wood, MO

>
cac
FrLeavanworth, KS —

usAaIcs

ARL- HRED, SLAD;

CHPPIM; AEC
APG, MO
ATEC
Alexandria, VA

FtHuachuca, AZ ARL-SLAD

Whita Sands MR, NM

usaFas -
F Sill, OK

CERDEC R&DC;
INSCOomM
Ft Balvoir, VA

«
oTc
FtHood, TX

JFcom
Norfolk, VA
usasoc

™ - .- FtBragg. NC
AMEDD AVNC, USA CRC . sclass .
Ft. Sam Houston, TX Ft Rucker, AL . tGordon, G.
AMRDEC-MSL UsAIC STTC
Redstone Arsenal, AL Ft Banning, GA Orlando, FL

Engineering and
Manufacturing
Development

and

Materiel
Solution
Analysis

Joint
Strategic
Gidagce Concepts

L
T
T | B
HANPRINT
7. consucttaapRTAsessments  POR - CDR ot
O:Dl:lslon Point A\ Review (=

it

Full Rate Production
Decision Review

HSI Management Responsibility

Director, Biological
Systems

Director, Systems and
Software

Director,

Air Force HSI Program

J AFHSIO

U AR FORCE

& Program & Budgeting

Joint HS| Steering Group
(OSD, Army, Navy, Air Force, JHS| WG)

Joint HSI Working Group
(OSD, Army, Navy, Air Force)

Associate Director, Total
Force Requirements

i planni

HS! Program

NAVPRINT Program

Secretary of
the Navy

ASN Research,
Development &
Acquisition

oo B

NAVSEA
NAVAIR

NAVSUP \SYscom st
1 oring Group
s otaing ead
! cnmenllv NA\/SEM

SPAWAR

NAVFAC

ingand -
uion 1

Jaint HS1
Working G

Chief of Naval
Operations

Readiness
En

N Requirements Aoquaition
PASS 1 ‘; PASS 3
osn.rauxm-
At
sy

- ) Y =
RAVY /USMG (2) { ssae | a0
LEVEL oy Y, -
00wt — sugticiesey
=N g P Appraval P Approva

T
Lesd org: a
Chair: DOHOQOW)IC, 06T =Tl ASH (RRRY ASN(RDLR}  RSH{RDEA) *¢

e (v ) (2 )
LEVEL

v

[AFHSIO Director

Subject Matter

Deputy Director Experts (4)

Consultants (2)

Support Staff (2)

Integrity - Service - Excelience

AF HSI Presence

U.S. AIR FORCE

Acquisition & Sustainment
AFMC — Wright Patterson AFB, OH
“rght Pattorion AEE, OH | Eldtronic Systems Center

AF Flight Test Center
Edwards AFB, CA AFHSIO
AF/CV Pentagon

Space & Missile Center
Los Angeles, CA

AF Space Command’
Peterson AFB, CO
AF OTAE Center
Kirtland AFB, NM

ion & Training Mobility
Randolph AFB, TX f Scott AFB, IL I
HSET11% HPW

AF Special Operations Command
Brooks City-Base, TX Huritonrt AFB, FL

Langley AFB, VA

Air Armament Center
Eglin AFB, FL

Integrity - Service - Excellence

S;‘?ﬁ HSl in Life Cycle Framework

LS. AIR FORGE

Partially in place
Next steps

711 HPW support for Program Management

Integrity - Service - Excellence
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Summary

e The Human Component is a significant portion of
the overall defense budget.

« HSIis a strategy to optimize total system
performance and minimize total ownership costs.

« HSI is part of Systems Engineering.

« The DoD HSI Management Plan is intended to
better organize and align efforts within
acquisition.
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Thank You!

For Info:
Stuart Booth
stuart.booth.ctr@osd.mil
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