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Presenter Background

Human-centered Systems Engineering   
• Mechanical – Human Factors - Industrial
• Model-based systems engineering
• Process improvement (Lean / Six Sigma)
• Integrated facility design / 3P
• Equipment design & planning
• Production system flow

Logos are © of the respective organizations
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Takeaways

Context enables effective design decisions for operational performance

Model-Based Systems Engineering enables Context

• Aerospace

• Health care delivery

Case Study in Context through MBSE illustrates efficient:

• Problem identification and stakeholder needs

• Requirements development, elicitation, and revision

• Early validation for system model refinement

• Rapid prototyping and use testing
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Context …
is critical. Image sourced from https://www.architecturendesign.net/poor-design-decisions-fails/

https://www.architecturendesign.net/poor-design-decisions-fails/
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Image sourced from https://www.reddit.com/r/funny/comments/1jnklk/suspicious_water_fountain/

Context …
is critical.

https://www.reddit.com/r/funny/comments/1jnklk/suspicious_water_fountain/
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Model-Based Systems Engineering

The formalized application of modeling to 

support system requirements, design, analysis, 

verification and validation activities beginning in 

the conceptual design phase and continuing 

throughout development and later life cycle 

phases. (INCOSE 2007)

https://www.sebokwiki.org/wiki/Model-Based_Systems_Engineering_(MBSE)_(glossary)

https://www.sebokwiki.org/wiki/Model-Based_Systems_Engineering_(MBSE)_(glossary)
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MBSE in Aerospace

Image © 2017 Airbus SAS; https://www.airbus.com/

https://www.airbus.com/
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System Model – As An Integration Framework

External 
Requirements

System 
Document & 
Specification

Mechanical 
Design 
Models

Electrical 
Design 
Models

Software 
Design 
Models

Testing 
Methods & 

Models

System Framework for Design (includes Discipline-Specific Models) 

View &
Viewpoints

Traceability
Rationale Analysis

Needs

Performance 
Estimates

System Model 
The system model is 

linked “upstream” to 

mission effectiveness 

models, and 

“downstream” to 

decomposed and 

allocated sub-system 

requirements and 

associated designs.  

It is also linked to 

verification tools (FEM, 

CFD) which validate it’s 

fidelity and utility for 

intended purpose.

10

10

NAVAIR Public Release 2017-370.  Distribution Statement A – “Approved for public release; distribution is unlimited”
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System Model - Integration
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SE / MBSE in care delivery?

Chart © 2018 Bohdan W. Oppenheim
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MBSE enables
clear, common context
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Case Study:  The Problem
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Stakeholder Needs

 

• Create a physical product to facilitate Histology slide processing 

• System shall enable seamless flow of tissue samples 

• System shall decrease cycle time 

• System shall eliminate down time 

• System shall increase productivity 

• System shall eliminate potential for defects 

• System shall decrease employee burden 

Note: for more rigorous use of SysML
in care delivery, see Malins (2018).
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Innovation Day –
Initial mockups
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Stakeholder & System 
Requirements
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System Architecture
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Requirements Flowdown
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Requirement Elicitation
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Requirement Elicitation
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Coverage for Test
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Traceability for Test
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Requirement Refine
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Linkage to 3D models
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Conceptual Design – Version 1
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Early validation with end-users: 
Version1
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Early validation with end-users: 
Augmented Reality
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Early Validation:
Conflicting 
requirements
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Early Validation:  Usability
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System Model – Version 2
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Conceptual Design – Version 2
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Early Validation:  Version 2
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Early Validation:
Virtual Human Factors
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Virtual Human Factors

5th% Female

95th% Male
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Early Validation:  Version 3, 
Virtual workspace 
assessment
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Detailed Design: Version 3
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Stakeholder buy-in: Version 3
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Parts ready for 3D
printing
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3D printed parts
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Rapid Prototyping / Assembly



1-2 May, 2019    Twin Cities, MinnesotaHow Systems Engineering Can Reduce Cost & Improve Quality #hwgsec

Use Testing
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Results
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Results
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MBSE     Context     Value

• Minimal infrastructure; rapid deployment; ready accessibility through 
Cloud, iPad, AR, VR for ease of stakeholder engagement

• Rapid, iterative concept development

• Requirements definition, elicitation and conflict resolution

• Early validation, through efficient collaboration on models with end-
users and other stakeholders

• Early and valuable human factors models

• Stakeholder engagement
• “Seeing our ideas represented in the lifelike 3D models makes this process so 

much more real”
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Questions?

Chris Meeker, MS, PE
Dassault Systèmes Seattle, WA
chris.meeker@3ds.com www.3ds.com

Thank you for attending!
Share your experiences at #HWGSEC

mailto:chris.meeker@3ds.com
http://www.fullcirclese.com/
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