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Attention to Human Error

A National Rail Safety Action Plan
I Fatigue Risk Management Program
I Close Calls Reporting System

But . ..

Not Addressing nbDesi gn
Meaningful Way 6 Until Now.



NDesd gqumuced

A Human Errors that Occur as a Result of
Interacting with Systems that Were Designed
with Little Consideration for Human Abilities and
Limitations.

A Errors Produced as a Result of Lack of
Utilization of Error Reducing Design Approaches
(l.e. Redundancy, Feedback, Intuitiveness, Easy
Recovery From Input Errors, etc.)



What is HSI?

Human Systems Integration (HSI) is the formal
systems engineering discipline that ensures
consideration of the human in operating
capability definition and system development

Disciplined, unified, and interactive approach
Integrate human considerations into system design
Domains are interdependent and addressed together
Improve total system performance

Improve mission effectiveness and suitability

Reduce total cost of ownership

To T To Do T I



What is HSI?

"Human Systems Integration: interdisciplinary
technical and management processes for

Integrating human considerations within and

across all system elements; an essential

enabl er to systems engil ne

INCOSE

Ainterdisciplinary

Atechnical and management processes
Aintegrating human considerations
Aessential enabler



HSI

HSI Is the Component of
Training : Systems Engineering
That Focuses on the HUMAN

A Manpower/Personnel: Recruiting, Retention
A Training

A Environment, Safety, Occupational Health
A Human Factors: Quality of Service

A Personnel Survivability

A Habitability: Quality of Life
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Introducing Technology Safely

A Safe Introduction of New Railroad Technologies

A Upgrade of Existing Technologies Without
Compromising Safety

A Efficient Use of Technology (Promotes Rail
Commerce)



There Is No Such Thing
as an Unmanned System




Technology Process

A Lack of Standardization in How Technology is
Introduced in the Railroad Industry.

A Is There a Method or Process to Examine
Possible Risks and Limitations of the
Technology?

A Product Safety Plan?

How we introduce technology can directly

affect human error and safety.




ZOO:nla)efense Authorization
DODI 5000.02 (2008)

subtitle p--Other Matters

SEC.231. RESPONSI BILITY FOR
HUMAN SYSTEMS 'INTEGRAT'-DN
ACTIVITIES.

(a)in General-The cecretary Of
Defense, acting through the
Under Secretary of Defense for
Acquis‘.t’.or\,TeChn ology, and
Logistics, shall coordinate and
manage human systems integra-
tion activities throughout the
acquisition programs of the
Department of Defense.




HSI Domain Considerations

Health

Human = I
Factors Manpower Personnel Training Habitability ersonne Safety
: . Survivability
Engineering
Human Workload Knowledge, Skill Physical Accident
Performance Skills and Development Environment Avoidance
Normal Attitudes A~ Personnel
Human Operations & Personnel Protection Safety
Team :
Interfaces Emergency Personnel Trainin Services Hazard
Activity Classification Conce ?s Damage Avoidance
Human Error (Quality / P Living Control
Avoidance Quantity) Selection Initial & Follow- Conditions Ergonomics
on Training
Top Down Operators, Recruiting _ Quiality of Life
Analysis Maintainers Organic
& Support Retention Training Quality of Work
Design for SITE Y
Usability All Personnel Career Delivery
Progression Systems
Design for Workforce
Maintainability Structure Skill Mix/ Embedded
Special Skills Training
Distance
Occupational Learning
Standards
Virtual
Distribution Environments

Intelligent
Tutoring

Environment
Hazard
Avoidance

Occupational
Health
Hazard

Avoidance

Risk
Mitigation
Medical



http://www.af.mil/photos/images/010926_02.jpg
http://www.afit.edu/gallery/Gallery3/images/vrmedcg.jpg
http://www.afit.edu/gallery/Gallery3/images/vrckpit.jpg

We Hayv

Wher e

)
—
)
=
O
bt
©
L

Software

12



HSI Impacts on Capability & Cost

Reduce Life Cycle Cost [RISEIIERS TR L

A Reduce Ménpower Adjusted Total Life Cycle Cost
Reduce Skill Levels with HSI Cost Avoidance
o Reduce Training
C S Reduce Tasks
@) % Reduce Mishaps Q
S ‘= — goll=
o Reduce Injuries O c
T o = £
= Reduce Deaths LS
QL :
£ S HSI permits
= Increased
capability
OPERATING CAPACITY > while
reducing
Increase d Operator Capability cost.

Match Manpower and Personnel to Tasks
Optimize the Human Interface

Maximize Availability
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Wh at

You Donot See
Costs Related to Training,
Manpower, or Error-Inducing
Designs. Human Factors are
Part of the System.

Poor Integration of Humans
Into Advanced Technology is
Costly.
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