
Railroad Applications: Railroad Applications: 

HSI beyond HSI beyond DoDDoD

Dr. Jen NarkeviciusDr. Jen Narkevicius

Jenius LLCJenius LLC

Dr. Jen NarkeviciusDr. Jen Narkevicius

Jenius LLCJenius LLC

Human Systems Integration Human Systems Integration 



22

Attention to Human Error

ÅNational Rail Safety Action Plan

ï Fatigue Risk Management Program

ï Close Calls Reporting System

But . . . 

Not Addressing ñDesign Induced Errorò in a 

Meaningful Way ð Until Now.
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ñDesign-Induced Errorsò

ÅHuman Errors that Occur as a Result of 

Interacting with Systems that Were Designed 

with Little Consideration for Human Abilities and 

Limitations.

ÅErrors Produced as a Result of Lack of 

Utilization of Error Reducing Design Approaches 

(i.e. Redundancy, Feedback, Intuitiveness, Easy 

Recovery From Input Errors, etc.)
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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.

Å Disciplined, unified, and interactive approach

Å Integrate human considerations into system design

Å Domains are interdependent and addressed together

Å Improve total system performance

Å Improve mission effectiveness and suitability

Å Reduce total cost of ownership



55

What is HSI?

Åinterdisciplinary 

Åtechnical and management processes 

Åintegrating human considerations 

Åessential enabler

"Human Systems Integration: interdisciplinary 

technical and management processes for 

integrating human considerations within and 

across all system elements; an essential 

enabler to systems engineering practice.ò 

INCOSE
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HSI

HSI Is the Component of HSI Is the Component of 

Systems EngineeringSystems Engineering

That Focuses on the HUMANThat Focuses on the HUMAN

Training

Occupational

Health

Retention

ÅManpower/Personnel: Recruiting, RetentionManpower/Personnel: Recruiting, Retention

ÅÅTrainingTraining

ÅÅEnvironment, Safety, Occupational HealthEnvironment, Safety, Occupational Health

ÅÅHuman Factors: Quality of ServiceHuman Factors: Quality of Service

ÅÅPersonnel SurvivabilityPersonnel Survivability

ÅÅHabitability: Quality of LifeHabitability: Quality of Life
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Introducing Technology Safely

ÅSafe Introduction of New Railroad Technologies

ÅUpgrade of Existing Technologies Without 

Compromising Safety

ÅEfficient Use of Technology (Promotes Rail 

Commerce)
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There is No Such Thing 

as an Unmanned System
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Technology Process

ÅLack of Standardization in How Technology is 

Introduced in the Railroad Industry.  

ÅIs There a Method or Process to Examine 

Possible Risks and Limitations of the 

Technology?

ÅProduct Safety Plan?

How we introduce technology can directlyHow we introduce technology can directly

affect human error and safety.affect human error and safety.
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2008 Defense Authorization 

and DODI 5000.02 (2008)
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Where We Have Beené

Hardware

Software
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HSI Impacts on Capability & Cost 

IncreaseIncrease d d Operator CapabilityOperator Capability

Match Manpower and Personnel to Tasks

Optimize the Human Interface

Maximize Availability

Total Life Cycle Cost

HSI permits HSI permits 

increased 

capability 

while 

reducing 

cost.
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Reduce Manpower

Reduce Skill Levels

Reduce Training

Reduce Tasks

Reduce Mishaps

Reduce Injuries

Reduce Deaths

ReduceReduce Life Cycle CostLife Cycle Cost

Adjusted Total Life Cycle Cost

with HSI Cost Avoidance
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What You Donôt Seeé

You Donôt See the Hidden 

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.


