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CALIFORNIA HIGH-SPEED RAIL 
PROJECT BACKGROUND 

Ø  First High-Speed Rail in U.S. 
Ø Construction has started 
Ø SF to LA in under 3 hours by 2029 
Ø  800 Miles, 24 stations 
Ø Operating Speed of 220 mph 
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Engineering 
“Silos” 
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SYSTEMS ENGINEERING: 
Ø  Interdisciplinary approach 
Ø  Considers the complete problem 
Ø  Focuses early on customer needs 

and required functionality 
Ø  Documentation of requirements 
Ø  Then proceeding with design 

synthesis and system validation 
Ø  Enables realization of successful 

systems 

CALIFORNIA HIGH-SPEED RAIL 
EARLY INTEGRATION ACROSS DISCIPLINES 



July 

24th Annual INCOSE International Symposium 

CALIFORNIA HIGH-SPEED RAIL 
USER REQUIREMENTS ANALYSIS 
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CALIFORNIA HIGH-SPEED RAIL 
HIGH-LEVEL SYSTEM ANALYSIS 
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CALIFORNIA HIGH-SPEED RAIL 
MORE AT THE INCOSE IW15 



July 

24th Annual INCOSE International Symposium 

CALIFORNIA HIGH-SPEED RAIL 
VISIT US ON TUESDAY JULY 1, 2014 

Transportation WG Presentations, 
Recommended by  

Energy & Infrastructure WGs 



What color is your nail polish? 
How to use Myers-Briggs personality 

characteristics to identify potential 
Systems Engineers in your organization  

 
Jennifer L. Russell, EISE 
Lead Systems Engineer 

Parsons Brinckerhoff 
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Nail Polish? 
•  IS13 ~ 30% women; most wore blue/green 

toe nail polish 

24th Annual INCOSE International Symposium 

Do these 
Systems 

Engineers 
have 

something in 
common? 



July 

Capturing the essence of SE  
•  Competency model 
•  Kasser, Hitchins, Frank, Zhao (2012) 

– Personal skills assessments and competency 
models found consistency 

– Systems Engineers 
•  Learn new skills 
•  Have mental flexibility 
•  Hone their competencies 
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Kasser, Hitchins, Frank, Zhao 
(2012) 

•  Definition of competency varies 
•  Skills vary by industry, position, and 

function  
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Capturing the essence of an SE  
•  Williams and Derro (2008) NASA 

– Seeking predictors of success 
–  Identified observable behaviors 
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Williams and Derro (2008) 
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Why look for Systems Engineers 

•  Part of INCOSE mission “To share, 
promote, and advance the best of systems 
engineering…” 

•  Growing into emerging domains 
– Biomedical 
–  Infrastructure 
– Power & Energy 
– Transportation 

24th Annual INCOSE International Symposium 
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Challenges in emerging domains 

•  Unreasonable to test for SE competency 
•  Teams don’t know Systems Engineering  
•  Confusion of terms 

– System 
 
– Architecture  

– Life-cycle  
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How emerging domains grow 
A. Grassroots approach 

B.  Leader-driven 

•  Fragile “test case” 
– Needs to be logical, be right, and be accepted 

24th Annual INCOSE International Symposium 

Alstom MF2000 for Paris Metro 
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Cognitive Psych 

•  National Research Council (2000) 
consolidated previous decades of 
research on how we learn 
– Comprehension  
– Effective application of knowledge 
– Competency 
… all increased when learners had an interest 

in the subject  

24th Annual INCOSE International Symposium 

Applied learning 
Comprehension Competency Learn new skills 

Mental flexibility 
Hone their skills 
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Getting closer to success 

Training 
 
 

High Interest    Low Interest 

24th Annual INCOSE International Symposium 

Training  
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Interested? 
•  Sometimes visible, identifiable actions 
•  Phenomenon ~ people do what they like to 

do 

•  Therefore, best to find people who may be 
naturally inclined toward SE behaviors 

24th Annual INCOSE International Symposium 
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Step 1:  
Understand your tasks 

24th Annual INCOSE International Symposium 
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Step 1:  
Understand your tasks 
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System	Defini,on	 Full	System	
Realiza,on	

Upper	Level	
System	Realiza,on	

Lower	Level	
System	Realiza,on	

Lower	Level	
System	

Development	

Upper	Level	
System	

Development	

Integra,on	

Integra,on	
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Map tasks to characteristics 

•  System Definition 

•  Architectural Decomposition 

•  Integration 

•  Verification and Validation 

24th Annual INCOSE International Symposium 
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System Definition 

24th Annual INCOSE International Symposium 

System	
Defini,on	System	

Defini,on	
Full	System	
Realiza,on	

Upper	Level	
System	

Realiza,on	

Lower	Level	
System	

Realiza,on	

Lower	Level	
System	

Development	

Upper	Level	
System	

Development	

Integra,on	

Integra,on	

SE	Func,ons	
Connec,ng	
Understanding	
Synthesizing	
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Architectural Decomposition 
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SE	Func,ons	
Heirarchical		
										breakdown	
Logical	decomposi,on	
Rigorous	analysis	

System	
Defini,on	

Full	System	
Realiza,on	

Upper	Level	
System	

Realiza,on	

Lower	Level	
System	

Realiza,on	

Lower	Level	
System	

Development	

Upper	Level	
System	

Development	

Integra,on	

Integra,on	
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Integration 
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System	
Defini,on	

Full	System	
Realiza,on	

Upper	Level	
System	

Realiza,on	

Lower	Level	
System	

Realiza,on	

Lower	Level	
System	

Development	

Upper	Level	
System	

Development	

Integra,on	

Integra,on	

SE	Func,ons	
Holis,c	view	
Able	to	understand	how	
concepts	connect	
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Verification and Validation 
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SE	Func,ons	
Heirarchical	
Organized	

Checks	final	decisions	

System	
Defini,on	

Full	System	
Realiza,on	

Upper	Level	
System	

Realiza,on	

Lower	Level	
System	

Realiza,on	

Lower	Level	
System	

Development	

Upper	Level	
System	

Development	

Integra,on	

Integra,on	
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Step 2:  
Select Assessment 

•  Myers Briggs Type Indicator (MBTI)  
•  DiSC 
•  Keirsey Temperament Sorter 
•  True Colors 
•  Insight Inventory 

•  … 

24th Annual INCOSE International Symposium 
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Step 3:  
Understand the assessment 
•  MBTI 

– Developed in early 1940s 
– Based on Jungian theories – psychological 

attitude and functions 
•  Describes preferences 
•  Not prediction of behavior 

– Purpose: identify strengths in lieu of 
experience  

24th Annual INCOSE International Symposium 
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Getting closer to success 

Training 

24th Annual INCOSE International Symposium 

Training  
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•  Energy 
–  Introversion 
– Extroversion 

•  Information 
– Sensing 
–  Intuitive 

•  Decisions 
– Thinking  
– Feeling 

•  Structure  
– Judging 
– Perceiving 

Step 4: 
Apply Characteristics 

24th Annual INCOSE International Symposium 

•  Energy 
–  Introversion 
– Extroversion 

•  Information 
– Sensing 
–  Intuitive 

•  Decisions 
– Thinking 
– Feeling 

•  Structure  
– Judging 
– Perceiving 
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Structure - Judging 
•  Heirarchical 
•  Organized 
•  Prefers fixed (non-flexible) structure 

24th Annual INCOSE International Symposium 
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Structure - Judging 

24th Annual INCOSE International Symposium 



July 

External Structure 

Judging 
Heirarchical 
Organized 
Prefers fixed (non-flexible) 

structure 

Perceiving 
Flexible 
Open Ended 
Prefers adjustable structure 

24th Annual INCOSE International Symposium 

100 100 0 
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SE	Func,ons	
Heirarchical	
Organized	

Checks	final	implemented	decisions	

Judging 

	
	
	
	
	
	
	
	
	
SE	Func,ons	
Heirarchical		
				breakdown	
Logical	decomposi,on	
Rigorous	analysis	

Judging 

System	
Defini,on	

Full	System	
Realiza,on	

Upper	Level	
System	

Realiza,on	

Lower	Level	
System	

Realiza,on	

Lower	Level	
System	

Development	

Upper	Level	
System	

Development	

Integra,on	

Integra,on	
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Information – Sensing 
•  Discrete, independent parts make a whole 
•  Step-by-step is best 
•  Logical and analytical 
•  Looks for details 

24th Annual INCOSE International Symposium 
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Information – Sensing 
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Information Processing 

Sensing 
Discrete, independent parts 

make a whole 
Step-by-step is best 
Logical and analytical 
Looks for details 

Intuitive 
Holistic view of parts making 

a whole 
Applies new concepts with 

little direction 
Needs to see the whole    
                          picture 
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100 100 0 
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SE	Func,ons	
Heirarchical		
				breakdown	
Logical	decomposi,on	
Rigorous	analysis	

Sensing 

System	
Defini,on	

Full	System	
Realiza,on	

Upper	Level	
System	

Realiza,on	

Lower	Level	
System	

Realiza,on	

Lower	Level	
System	

Development	

Upper	Level	
System	

Development	

Integra,on	

Integra,on	
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Structure – Perceiving 
•  Flexible 
•  Open Ended 
•  Prefers adjustable structure 

24th Annual INCOSE International Symposium 
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Structure – Perceiving 
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External Structure 

Judging 
Heirarchical 
Organized 
Prefers fixed (non-flexible) 

structure 

Perceiving 
Flexible 
Open Ended 
Prefers adjustable structure 
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100 100 0 
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System	
Defini,on	

Full	System	
Realiza,on	

Upper	Level	
System	

Realiza,on	

Lower	Level	
System	

Realiza,on	

Lower	Level	
System	

Development	

Upper	Level	
System	

Development	

Integra,on	

Integra,on	

	
	
	
	
	
	
SE	Func,ons	
Connec,ng	
Understanding	
Synthesizing	

Perceiving 
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Information – Intuitive 
•  Holistic view of parts making a whole 
•  Applies new concepts with little direction 
•  Needs to see the whole picture 

24th Annual INCOSE International Symposium 
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Information – Intuitive 
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Information Processing 

Sensing 
Discrete, independent parts 

make a whole 
Step-by-step is best 
Logical and analytical 
Looks for details 

Intuitive 
Holistic view of parts making 

a whole 
Applies new concepts with 

little direction 
Needs to see the whole    
                          picture 
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100 100 0 
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SE	Func,ons	
Holis,c	view	
Able	to	understand	how	concepts	
connect	
	

Intuitive 	
	
	
	
	
	
SE	Func,ons	
Connec,ng	
Understanding	
Synthesizing	

Intuitive 
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Step  5:  
Apply Characteristics to Tasks 
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SE	Func,ons	
Holis,c	view	
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Don’t do this… 
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Questions? 
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