Human Systems Integration
(HSI)

What is Human Systems Integration (HSI)?

In the broadest sense, HSI is an effort to make
human considerations a top priority in systems
design. HSI is a process to ensure systems are
designed and developed that enhances combat
capability and affordably integrates with human
capabilities and limitations. The HSI process
considers the interdependent multi-discipline
aspects of the following domains while examining
them together within Systems Engineering:
Manpower; Personnel; Training; Human Factors
Engineering; Environment; Safety; Occupational
Health; Survivability; and Habitability. The
Program Manager is responsible for ensuring these
functional domains are considered early and
throughout a system’s life cycle. This total systems
approach focuses on human performance and
ensures capabilities, limitations, opportunities, and
risks are identified and managed throughout the
processes within the Defense Acquisition,
Technology, and Logistics Life Cycle Management
Framework.

7

®
L 2

HSI - Why Now?

Costly modifications, unsafe systems and
operations, exceedingly high life cycle costs,
advanced technology without considering the
warfighter impacts, and inconsistent application of
the functional domains are several good reasons for
applying HSI. Department of Defense policy, an
Air Force Scientific Advisory Board Report, and a

recent Congressional recommendation have
recognized the importance of applying a sound HSI
approach to weapon systems acquisition to achieve
enhanced mission capability while minimizing life
cycle cost. Policy and guidance for HSI can be
found in multiple Department of Defense (DoD),
Joint Service, and Air Force (AF) directives,
instructions, and guidebooks:

DoDD 5000.1, Defense Acquisition

DoDI 5000.2, Operation of the Defense Acquisition
System

Defense Acquisition Guidebook (DAG)

CJCSM 3170.01C, Operation of the Joint Capabilities
Integration and Development System

CJCSI 3170.01F, Joint Capabilities Integration and
Development System

AFI 10-601, Capabilities Based Requirements
Development

AFPD 48-1, Aerospace Medicine Program
AFI1 48-101, Aerospace Medicine Operations

AFI1 63-101, Operations of Capability Based Acquisition
Systems

AFI 63-1201, Life Cycle Systems Engineering

Benefits of Human Systems Integration

The Department of Defense (DoD) cites that an
optimized total system performance and minimizing
the cost of ownership throughout a system’s life
cycle as a primary benefit of HSI. The AF HSI
Team members believe that the following benefits
will also be realized:

e HSI becomes institutionalized as a “way of
doing business” within the Defense
Acquisition, Technology, and Logistics Life
Cycle Management Framework

Requirements, information, issues, limitations,
opportunities, and concerns from a
collaboration among the functional domains
(Manpower, Personnel, Training, Human
Factors Engineering, Environment, Safety,
Occupational Health, Habitability and
Survivability) will be applied from a system’s
pre-concept (inception) to disposal (grave)
perspective

Provide a human-centered approach to
acquisition

Improve the usability of systems through a
focus on human-machine/technology interfaces

Enhance warfighter and mission capabilities
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An Air Force HSI Culture

The Vice Chief of Staff and Surgeon General of the
Air Force along with many HSI team members
(military, civilians, & contractors) have embarked
on a challenging effort to implement an HSI
culture, as a way of doing business, throughout the
Air Force. The AF HSI program supports the
AF mission and top priorities through its vision
and mission statements:

HSI VISION

Integrate Air Force people and technology for total
systems performance

HSI GOAL

Permanent Air Force culture and organizational
change — optimize and sustain human performance
at every warfighter level

The HSI program objectives to achieve this end
are:

e Address the functional domains of HSI within
the Integrated Defense Acquisition,
Technology, and Logistics Life Cycle
Management Framework processes to build an
Air Force team to equip, enhance, and sustain
the warfighter

Institutionalize HSI as the “way of doing
business” to increase total systems performance
and decrease total ownership costs, by reducing
human errors, optimizing human-machine
interface designs, and eliminating occupational
hazards

Sustain HSI through collaboration with OSD,
sister services, industry and academia

Improve HSI processes through feedback and
lessons learned from the operational, logistics
and acquisition communities to demonstrate
value added to the Air Force

How does Air Force HSI define a “Weapon
System”?

The traditional view of a “Weapon System” being
described as a piece of hardware (aircraft, gun,
bomb, tank, ship, missile, etc.) has changed with the
introduction of software applications and advanced
technology. For example, a desktop or laptop

computer connected to a secure DoD local area
network or world-wide network node is just as
critical to accomplishing the Global War on
Terrorism (GWOT) mission as a fighter jet,
warship, or helicopter. Software applications,
networks, hardware, advanced technology, and
processes used by the DoD can easily be described
as “Weapon Systems.”

It is equally important to ask, “How does the Human
interact — interface with these software applications
and computer systems?”

Human Performance Enhancement Practitioners
have adopted the Air Force Medical Service’s
(AFMS) strategy for optimizing the “Human
Weapon System” through employment of
scientifically sound principles of preventive
medicine and health promotion to improve overall
physical, psychological, cognitive, sensory, social
health and performance of the warfighter. Known as
Human Performance, Sustainment, and
Enhancement (HPS/E), the goal is to achieve fully
optimized levels of individual physical
performance, cognition, and employment to achieve
total “human-machine interface” systems
performance.

The early application of HSI in the design and
development of each “Weapon System” will ensure
our Strategic, Operational, and Tactical mission
objectives are met.
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How does HSI influence the Defense
Acquisition, Technology, and Logistics Life
Cycle Management Framework processes?

Since HSI goals mirror the goals of Systems
Engineering to “achieve an integrated, balanced
system solution that optimizes total system
performance and minimizes total ownership
costs...effective sustainment of a weapon system
begins with the design and development of reliable
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and maintainable systems....while supporting the
Program Manager’s responsibilities of cost,
schedule, and performance....”; it is important to
note that an HSI strategy for a weapon system can
seamlessly be accomplished within the existing
processes of the Defense Acquisition, Technology,
and Logistics Life Cycle Management Framework.
The proper application of HSI into these existing
processes will enhance both the Program Manager’s
and Systems Engineer’s objectives of delivering a
weapon system that the user can effectively operate
and maintain.

L MS

LAN SN C N

HSI Stakeholders

Ultimately, the warfighter is the primary
beneficiary of an enhanced weapon system that can
achieve total system performance. The key
stakeholders listed are responsible for championing
and sustaining HSI throughout a system’s life cycle:

Users - Contractors

Program Managers Systems Engineers
Domain Functional Science & Technology
Experts (S&T) Specialist
Combat Developers HSI Practitioners

Test Managers Logistics Managers
Integrated Product High Performance
Teams (IPTs) Product Teams (HPPTSs)

The following list of resources will assist you with
understanding and implementing Human Systems
Integration at the strategic, operational, and tactical
levels of the Air Force.

HSI Community of Practice (CoP)
https://afkm.wpafb.af.mil/ASPs/CoP/EntryCoP.
asp?Filter=HP-HS-01

HSI Roadmap Course found on the HSI CoP

Handbook of Human Systems Integration,
Author: Harold R. Booher

MANPRINT, An Approach to Systems
Integration, Author: Harold R. Booher

- Systems Engineering Handbook, A Guide For
System Life Cycle Processes & Activities,
International Council on Systems Engineering
(INCOSE): Volume 3.1

- AF Institute of Technology (AFIT) Courses @
http://www.afit.edu/Is/index.cfm
= SYS 160, Introduction to Human Systems Integration
= SYS 161, HSI in Systems Capabilities Requirements

= SYS 162, The Fundamentals of HSI (Under
Development)

= SYS 260, Intermediate HSI (Under Development)

United States Air Force HSI Contacts

The following agencies will assist you with the
implementation of HSI into your programs:

Air Force Human Systems Integration Office
(AFHSIO)

[Policy, Guidance, & Advocacy]

HQ USAF Vice Chief of Staff, Wash. D.C.

(p) (703) 681-5172 DSN 761

Email: hsi.workflow@pentagon.af.mil

HQ Air Force Materiel Command, AFMC/ENS
Systems Engineering Directorate

[HSI in Systems Engineering & Acquisition]
Wright Patterson AFB, OH

(p) (937) 257-0616 DSN 787

HQ Air Combat Command (ACC), ACC/AS8MH
HSI Capabilities Team

[Support, Capabilities, Reviews, & Implementation]
Langley AFB, Virginia
(p) (757) 764-2417

HQ Air Education & Training Command
(AETC), AETC/A3F

HSI, Director

[Support, Reviews, & Implementation]

(p) (210) 652-9630 DSN 487

HQ Air Force Special Operations Command
(AFSOC), AFOSC/SGPP

HSI Office

[Performance Enhancement, HSI, &
Implementation]
(p) (850) 884-6575

711" Human Performance Wing

Human Performance Integration Directorate
[Research, Studies, Support, & Implementation]
Brooks City-Base, TX

(p) (210) 536-4457 DSN 240

Email: 711hpw.hphsi.workflo@brooks.af.mil

DSN 574

DSN 641
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