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A little of my research
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“Dark Ages”
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1950
Now?
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Movie: Hidden Figures (2016)
Portraits NASA’s Mercury Program (~50s)

https://www.hq.nasa.go
v/office/pao/History/tas
kgrp.html

https://www.biography.com/news/hidden-figures-movie-real-
women
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Homunculus 
de Penfield
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https://vimeo.com/389808503

https://vimeo.com/389808503


MBSE 4.0
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Future Motto: Creative Work Interconnection (INCOSE)
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Uma imagem contendo equipamentos eletrônicos

Descrição gerada com muito alta confiança

updates
Space 4.0

Big Data and
Analytics

Modelling and 
Simulation

Vertical and
Horizontal
System 
Integration

Internet 
Of Things

Security

Cloud

Additive Manufacting

Industry 
4.0

integrates

Augmented
Reality

Collaborative Robots

file:///E:/OneDrive/Apresentações/media/Espaço/Space 4/4.4+Innovation+-+Robotics+Video.mp4


Tangible Artifacts
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file:///E:/OneDrive/Apresentações/media/IHC/Zooids_ Building Blocks for Swarm User Interfaces/Zooids_ Building Blocks for Swarm User Interfaces (1080p_25fps_H264-128kbit_AAC).mp4
file:///E:/OneDrive/Apresentações/media/IHC/Desktopography_ Supporting Responsive Cohabitation Between Virtual Interfaces and Physical Objects (1080p_30fps_H264-128kbit_AAC).mp4
file:///E:/OneDrive/Apresentações/media/IHC/This crazy puck controls Microsoft's new PC (1080p_24fps_H264-128kbit_AAC).mp4
file:///C:/Users/Christopher/OneDrive/Apresentações/media/IHC/Rovables_ Miniature On-Body Robots as Mobile Wearables (720p_30fps_H264-192kbit_AAC).mp4


Board game
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Sand Table

Tactical Table
https://www.aerodefensetech.com/component/content/article/adt/features/articles/13944
http://www.projectrho.com/public_html/rocket/spacewartactic.php 

https://en.wikipedia.org/wiki/Dungeons_%26_Dragons 

Trade Analysis
Algorithm

Models

Scenario Analysis

https://www.aerodefensetech.com/component/content/article/adt/features/articles/13944
http://www.projectrho.com/public_html/rocket/spacewartactic.php
https://en.wikipedia.org/wiki/Dungeons_&_Dragons


Nintendo Labo

14 https://www.youtube.com/channel/UC9v-Qjh8z-ey6exeadZhcHg/videos Nintendo Labo

https://www.youtube.com/channel/UC9v-Qjh8z-ey6exeadZhcHg/videos
https://www.youtube.com/channel/UC9v-Qjh8z-ey6exeadZhcHg/videos
https://www.youtube.com/channel/UC9v-Qjh8z-ey6exeadZhcHg/videos
https://www.youtube.com/channel/UC9v-Qjh8z-ey6exeadZhcHg/videos
https://www.youtube.com/channel/UC9v-Qjh8z-ey6exeadZhcHg/videos


In Engineering, physical artifacts have always
been used to handle a model

15 Nomes “modinha”



With computing, these artifacts become
intelligent

16 https://blog.teamviewer.com/will-augmented-reality-transform-work/
https://www.researchgate.net/publication/282817636_Ethical_Implications_Regarding_Assistive_Technology_at_Workplaces



You can see acceptance "tests" in the movies...
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https://blog.laval-virtual.com/en/systems-engineering-virtual-reality-mbse/19

https://blog.laval-virtual.com/en/systems-engineering-virtual-reality-mbse/
https://blog.laval-virtual.com/en/systems-engineering-virtual-reality-mbse/
https://blog.laval-virtual.com/en/systems-engineering-virtual-reality-mbse/
https://blog.laval-virtual.com/en/systems-engineering-virtual-reality-mbse/
https://blog.laval-virtual.com/en/systems-engineering-virtual-reality-mbse/
https://blog.laval-virtual.com/en/systems-engineering-virtual-reality-mbse/
https://blog.laval-virtual.com/en/systems-engineering-virtual-reality-mbse/
https://blog.laval-virtual.com/en/systems-engineering-virtual-reality-mbse/
https://blog.laval-virtual.com/en/systems-engineering-virtual-reality-mbse/
https://blog.laval-virtual.com/en/systems-engineering-virtual-reality-mbse/
https://blog.laval-virtual.com/en/systems-engineering-virtual-reality-mbse/


My Research:
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Development of new 
interaction vocabularies to
seek alternatives to make 

the language of Systems 
Engineering more 

natural.

MBSE 4.0

Artificial
Intelligence

Modelling 
and 

Simulation

Internet of
Things

Physicality

Machine learning
Data Analysis

MBSE
EMF

Connectivity
HW/SW

Carboards
Lego
3D Printing



Empowering artifacts as sources of "natural" 
interactions with models
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(a) Specialist placing an aura that represents a model to 

perform discussion

(b) Two specialists discuss the models to decide the 

coupling

(c) View of the three models coupled. (d) A disc arrangement view to show the connected 

models.

view

View 2 : Alfa View

SD : SD

View 1: Template View

view

(a) OPM “Domain”

Mission

System Element

Template Alfa : Mission

Segment

Alfa : Mission

CubeSat Alfa : Segment ITA GS : Segment

Parameter

zoom

CubeSat Alfa : Segment

U Size : Parameter

1 U 2 U

ITA GS : Segment

Receiving Style : Parameter

SDR

zoom

SD 2.1 : CubeSat Alfa in-zoomed SD 2.2 : ITA GS in-zoomed

(b) Graph View 

(c) Gray indicating stereotype 
links 

TANGIBLE COLLABORATION APPLIED INTO SPACE SYSTEM CONCURRENT ENGINEERING CONCEPT STUDIES
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What to keep an eye on:
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https://www.incosewiki.info/Model_Based_Systems_Engineering/index.php/MBSE_Tools
https://www.incose.org/learn/se-laboratory 

https://www.incosewiki.info/Model_Based_Systems_Engineering/index.php/MBSE_Tools
https://www.incose.org/learn/se-laboratory
https://www.incose.org/learn/se-laboratory
https://www.incose.org/learn/se-laboratory
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https://www.youtube.com/watch?v=Gmnc-78TUuM

https://www.linkedin.com/feed/update/urn:li:activity:7258889946621476864
46

https://www.youtube.com/watch?v=Gmnc-78TUuM
https://www.youtube.com/watch?v=Gmnc-78TUuM
https://www.youtube.com/watch?v=Gmnc-78TUuM
https://www.linkedin.com/feed/update/urn:li:activity:7258889946621476864


Final Considerations
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../OneDrive/Apresentações/media/fechamento_ge.avi


• Students will gain the foundational knowledge and tools related to 
architecture design and implementation of complex and large-scale 
engineering systems, covering architecture modeling, selection, analysis, 
decision-making.

49

Course Goal



1 Explain the role of the system architecture process in the overall 
systems engineering design process.

2 Create physical, functional, operational, and interface system 
architectures based on initial system requirements and allocation.

3 Construct actual systems architectures by building on existing 
standardized or industry-based architecture frameworks.

4 Formulate architecture decision problems.

5 Select the optimized system architectures from the available system 
architecture trade-space.

50

Learning Outcomes
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Prof. Dr. Christopher 
Shneider Cerqueira
EECS / COE / ERAU

christophercerqueira@erau.edu
christopher@cscerqueira.com.br

Room LB-359

mailto:christophercerqueira@erau.edu
mailto:christopher@cscerqueira.com.br
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“With the passage of time, the psychology of people stays 
the same, but the tools and objects in the world 

change. Cultures change. Technologies change. The 
principles of design still hold, but the way they get applied 
needs to be modified to account for new activities, new 

technologies, new methods of communication and 
interaction.”

Don Norman

“THE DESIGN OF EVERYDAY THINGS, Revised and Expanded 2013’s Edition”

Prof. Dr. Christopher Shneider Cerqueira
christophercerqueira@erau.edu

christopher@cscerqueira.com.br

mailto:christophercerqueira@erau.edu
mailto:christopher@cscerqueira.com.br
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