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Research areas in the group 

 

Autonomy
System Architecture

Design and Optimization
Innovative Product Concepts

Model Based Design
Multiview Modeling

Tool Integration

Safety

ECS Group:
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CPS like demo 

Manifested by, and courtesy of, the Berkeley juggling club 
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Different viewpoints and concerns 
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http://upload.wikimedia.org/wikipedia/en/d/d6/FlowchartExample.png
http://upload.wikimedia.org/wikipedia/commons/6/6f/Uml_hierarchie_des_diagrammes.png
http://upload.wikimedia.org/wikipedia/en/8/86/Vs2005.screenshot.png
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Viewpoints and relationships 

Production/ 
parameterization 

Project 
Management 

Sensing, 
 estimation 
and control 

Integration tests 

CAD, PDM 

ECU/electronics 

Quality 

Architecture 
Networking 

CAN database 

Diagnostics, 
Support tools 

Safety 

Maintenance, 
After-market 

Vehicle 
dynamics 

Software 

ÅPower 
ÅPropulsion 
ÅThermal 

Mechanical  
components 
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http://upload.wikimedia.org/wikipedia/en/d/d6/FlowchartExample.png
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Main messages 

CPS come with growing functionality, extent and concerns  

ÅMore advanced engineering environments: 

ïviewpoints and relations between them 

ÅWe need to engineer and deal with viewpoint systems 

ïViewpoint contracts  

ïDependency modeling 

ïSystematic and efficient tool integration 
Beyond  
traditional  
stakeholders 
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Outline 

ÅCPS Characterization 

ÅEngineering Environments  

ïProblem analysis 

ïMultiview modeling 

ÅIntegrating viewpoints 

ïContracts, Dependency modeling, Tool integration 

ïDiscussion 

ÅWrap-up 
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CPS characteristics  

ÅStringent requirements 

ÅHeterogeneity 

ÅExtent and scale (compared to ES) 

ïAutonomy 

ÅNon-technical challenges 

ïSocio-technical systems 
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Mechanics vs. Mechatronics;  
adding flexible information processing and flow 

Computer HW 

& SW 

 

Actuators Drives 

Sensors 
Control 

Module n 

Computer HW 

& SW 

Actuators Drives 

Sensors 
Control 

Module 1 

Mechanics 

Mechanics 

 Environment 

Logic and  
information flow  

Laws of physics  
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X X X Driver 

X Eng 

X X Clutch 

X X Trans 

X X Diff 

X X X X Wheel 

X X Steer 

X X Brake 

X X Susp 

Driver Eng Clutch Trans Diff Wheel Steer Brake Sus/C 

έtǳǊŜƭȅέ ƳŜŎƘŀƴƛŎŀƭ ǾŜƘƛŎƭŜ 

X ð Mechanical relations  
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P X+P P P X+P X+P P Driver 

P X+P P P P P P P Eng 

P X+P X+P P P P Clutch 

P P X+P X+P P P P P Trans 

P P X+P X+P P P P Diff  

X X+P X X Wheel 

X+P P P P P X+P P P Steer 

X+P P P P P X+P P P Brake 

X+P P P P P X+P P P Susp 

Driver Eng Clutch Trans Diff  Wheel Steer Brake Sus/C 

Fully programmable vehicle! 

P ð Programmable relations  
X ð Possible change 
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Technology evolution 

1960 мфтл     мфул    мффл   нллл    нлмл    нлнл  Χ Χ 

        WWW  Mobile internet 
Facebook 

GSM GPS 

Google 

iPhone 

RFID        NFC 

WLAN 

          Zigbee 
WirelessHART 
Bluetooth 

Wired 

Internet 

Social media 

Computation 

Analog and 
digital 

Wireless 

Telecom 

CAN 
Distributed control 

Ethernet 

Microprocessor 
MEMS Motes 

Multicore 
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Autonomous vehicles 

E-Corner, Siemens 

Daimler-Chrysler 

Platooning competition (Scania and KTH) 

Scaling problems 

Components ς Devices ς Subsystems ς Systems ς SoS - Society 

Beyond  
traditional  

stakeholders 

Local, global communication: 
- V2V, V2I, Internet, positioning 
New Opportunities and 
Challenges! 
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