
The Technology of Automated and 
Connected Vehicles 

CAAT Webinar 
August 26, 2015 



Presenters 

2 

Bob Feldmaier, Director of the CAAT, Macomb Community 
College 

Miguel Hurtado, Systems Engineer of Advanced Driving Assistance 
projects and Technology Transfer support for Europe and North 
America, Valeo  

Doug Fertuck, Assistant Director for Energy and Automotive 
Programs, Macomb Community College 



Webinar Roadmap 
 
• Who we are (Center For Advanced Automotive Technology) 
• Backgrounder on Connected and Automated vehicles (Doug 

Fertuck) 
• Report on the Industry Priorities for Connected and 

Automated Vehicles (Bob Feldmaier) 
• The Perspective of Valeo, an Automotive Supplier of 

Advanced Technologies (Miguel Hurtado) 
• Panel discussion on the skills and education implications for 

technicians and engineers (All) 
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About the Center for Advanced 
Automotive Technology (CAAT) 

• Located at Macomb Community College South Campus 
• Partnered with Wayne State University 
• Became an Advanced Technological Education Center in 2010 

funded by the National Science Foundation  ($2.8M Grant)  
• Mission 

– Advance the preparation of skilled technicians for the automotive 
industry’s more environmentally friendly and safer vehicles. 

– Be a regional resource for developing and disseminating advanced 
automotive technology education. 
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CAAT’s Priorities 

• Preparing automotive technicians and designers in 
community colleges for advanced technology jobs 

• Increasing the flow of students through the pipeline to 
jobs 

• Collaborating and sharing across educational 
institutions 

• Partnering with industry to understand their needs 
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CAAT’s NSF Grant is Renewed for 3 More Years 

• Received additional NSF funding of $2.0M 
through July 31, 2017. 

• Mission remains preparing technicians and 
technologists to work on advanced automotive 
technology 

• Technical scope is extended to include the 
materials lightweighting and automated and 
connected vehicles 
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Sorting Out Levels of Automated and 
Autonomous Vehicles 



SAE System for Categorization of 
Driving Automation 
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Introducing the Concept of  
“Connected” Vehicles 



Potential Benefits of Vehicle Automation 



The Impact of Car Crashes on the Economy 
beyond 34,000 Deaths per Year in the US Alone 



Consumers Recognize the Safety Benefits of 
Vehicle Automation 



Some of Today’s 
Advanced Driver Assistance Technologies 



The Array of Automated Vehicle Sensors and 
Their Costs 



Automated Driving:  
Enabling and Supporting Technology 
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Source:  Texas Instruments ADAS Solutions Guide 

HIGH DEFINITION MAPS V2X COMMUNICATIONS 



Integrated Systems Approach to  
Vehicle Automation 

Coming application:  2017 Cadillac “Super Cruise”  



Mcity at U of M: the First Extensive Testing 
Facility Built for Automated Vehicles 

• https://www.youtube.com/watch?v=gfSNlIQ5
KN8 

 

https://www.youtube.com/watch?v=gfSNlIQ5KN8
https://www.youtube.com/watch?v=gfSNlIQ5KN8


Once a Vehicle is Connected, Many More 
Features Become Available 



The Vehicle Becomes Integrated with 
the Web of Everything 



With Connectivity, Data Becomes “Bigger” 



With More Data and Connectivity Comes More 
Vulnerability of Cybersecurity  



Summary of Major Advantages  

• Fewer traffic collisions 
• Increased roadway capacity and reduced 

congestion 
• Relief for occupants from driving and 

navigation 
• Removal of constraints on occupants’ state 
• Lighter more fuel efficient vehicles 
• Reduced insurance costs 
• Higher speed limits 
• Increased productivity 



Questions? 
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Next Presenter 
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Bob Feldmaier 
Director of the Center for Advanced Automotive Technology 

Macomb Community College 



US Consumers Rate Safety and Advanced 
Driver Assistance Technologies Most Important 



By 2020, Major Industry Forecaster Expects 6.2 
Million Vehicles to Have Automated Features 



Important Challenges 

• In-car intelligence 
• HMI (Human-Machine Interface) 
• Vehicle Systems 
• Social involvements 
• 3D maps 
 
 
   



Toyota’s Assessment of  
Automated Vehicle Technology 



Toyota’s Assessment (Continued) 



The Process of Delivering  
Real-Time Maps 



Many Issues Confront the Industry in  
the Business of Automated Vehicles 



Questions? 
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Next Presenter 
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Miguel Hurtado,  PhD 
Systems Engineer of Advanced Driving Assistance Projects and 

Technology Transfer Support for Europe and North America 
Valeo  
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Automated Vehicle 
 

Sensing Technologies and Valet Park4U 

Miguel HURTADO 
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AGENDA 
 

Active Safety and Comfort Applications 

Valeo Environment Sensing and Comfort Applications 

Camera Systems in the Automated Vehicle 

Sensor Fusion and Redundancy of Systems 

Distributed Architecture in Sensors Fusion 

Advantages of Redundant Sensor Fusion 

Reliability vs Redundancy 

Valet Park4U 

Architecture: Sensors and Actuators 
Application Exampe 
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Mercedes-Benz: 
Active Safety and Comfort Applications 
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Valeo Environment Sensing: 
Active Safety and Comfort Applications 
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1.8 m 

Camera Systems 

1.4 m 
3 m 

19o 17o 

29o 

3.66 m 

Exterior Vehicle Dimensions inches mm 
Height 58.4 1484 
Length 182.2 4628 
Width 73.4 1865 
Wheelbase 109.3 2776 

30o 

20o 

85o 

20o 

0.
51

 m
 

0.46 m 1.22 m 

30o 

85o 

4.6 m 

peripheral view 
(left side) 

blind zone 
(left side) 

blind zone 
(right side) 

NOTE: Similar analysis of blind zones can be done per ECE-R46 Regulation (see Appendix A)  

NOTE 1: A camera mounted on the trunk lid 
near the license plate with a FoVhor of 125o 
satisfy the standard & cover the blind zones. 
 
NOTE 2: The new blind zones are minimal 
and non relevant (Appendix B and C) 

new blind zone 
(left side) new blind zone 

(right side, 2.52 m2) 

FOVhor = 125o 

NOTE 3: According to the Johnson criteria(2), 
the portion of the vehicles seen by the camera 
within the FoV are sufficient for pattern 
recognition / identification of the vehicle. 

(2) Leachtenauer, J. C, "Resolution requirements and the Johnson 
criteria revisited", Proc. SPIE 5076, Infrared Imaging Systems: 
Design, Analysis, Modeling, and Testing XIV, 1, August 25, 2003. 

peripheral view 
(right side) 

(see Appendix D) 
Portion of vehicle 
seen by camera 

Portion of vehicle 
seen by camera 
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Types of Sensor Fusion 1/2 

Sensor Fusion 

Redundant Complementary Coordinated 

Physically 
Redundant 

Logically 
Redundant 
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Redundant: Sensors return same type of information from the 
environment, i.e. same percept 

Physical redundancy – Usually same sensor technology detecting same 
attribute (i.e. 4-channel ultrasonic sensor returning distance information) 
Logical redundancy – Usually different technology returning same percepts, 
but using different processing algorithms (i.e. stereo camera vs Lidar returning 
distance information) 
 

Complimentary: Provide disjoint types of information about a percept 
that complement inferences about the environment 

A camera used for color, texture, motion and a ranging sensor to provide 
distance information 
 

Coordinated: Use a sequence of sensors to adapt the sensing under 
changing conditions of the environment. 

One or more sensors give space to more accurate sensors to fine tune the 
search of vessels in the Ocean 

Types of Sensor Fusion 2/2 

Reference: 
Murphy, Robin R., “Introduction to AI Robotics", The MIT Press, Cambridge, Massachusetts 2000. 
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Distributed Architecture in Sensor Fusion 

Channel 1 
(Sensor) 

Channel 2 
(Sensor) 

Channel 3 
(Sensor) 

Channel r 
(Sensor) 

φ1(.) 
(α1, β1) 

φ2(.) 
(α2, β2) 

φ3(.) 
(α3, β3) 

φr(.) 
(αr, β r) 

Target 
Source 

X1ε Rn1 ~ f1(x1) 

X2ε Rn2 ~ f2(x2) 

X3ε Rn3 ~ f3(x3) 

Xrε Rnr ~ fr(xr) 

Statistical Model Decision Test 
(Binary vs M-ary) Information Vector 

Environment 
FUSION ENGINE 

(RULES and Weights) 

φD(.) 
(αD, βD) 

φC(.) 
(αC, βC) 

Discrete 

Continuous 

Output Vector 

0 

1 

H0 

H1 

{H0,H1} 

{H0,H1} 

{H0,H1} 

{H0,H1} 

{H0,H1} 

{H’0,H’1} 
φ’D(.) 

(α’D’, β ’D’) 

DISTRIBUTED ARCHITECTURE 

Reference: 
Hurtado, Miguel A., “Statistical Modeling and Data Fusion of Automotive Sensors for Object Detection Applications in a Driving Environments", 
Doctoral Dissertation, Purdue University, July 2010. 

Decision 
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Probability of correct Detection / Classification1 

Marginal gain of correct classification increases with additional 
sensors 

Better gains when individual probabilities of correct detection for 
each sensor falls in the range 0.5 < p < 0.9 

Marginal gain is not improved if sensor are extremely weak, i.e. p < 
0.5 or when sensors are extremely accurate, i.e. p > 0.95 

Marginal gains not as big for more than 5 sensors 

Reliability of systems2 

Adding more sensors increases the reliability of the overall system 

Mean time to failure of a system with more sensors is increased 

Advantages of Redundant Sensor Fusion 

References: 
1Hall, David L., “Mathematical Techniques in Multisensor Data Fusion", Artech House Information Warfare Library, February 26, 2004  
2Deyst, John, “Real Time Systems for Aerospace Vehicles”, MIT 16.840 Aeronautics & Astronautics Course Notes, Spring 1999 
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Triply redundant system 

Vote is “always” correct 

Sensors are statistically independent 
of each other 

A-priory information is the same 

Sensors are identical and observe same 
phenomenon 

Example of Probability of correct Detection 1/3 

Voter 

Sensor 1 

Sensor 2 

Sensor 2 

ASSUMPTIONS 
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Example of Reliability 1/4 
ASSUMPTIONS 

Assume First Order Markov Model 

Reliability is the probability that the system has NOT failed at time T 

Unreliability is the probability that the system has failed at time T 

Reliability and Unreliability are complementary 

Reliability  + Unreliability = 1 

Inverse of Failure Mode lambda is the Mean Time to Failure 

 
λ(t) – Time behavior of Failure rate 

t Random defects Manufacturing  
defects 

Wear out 

ττλ d
t

tetRTtPtR ∫=<= −
−

0
)(

0111 )()()(
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Example of Reliability 4/4 
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Valeo Valet Park4U 
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Valeo Valet Park4U Application 
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Valeo Valet Park4U 
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Valeo Valet Park4U 

https://www.youtube.com/watch?v=QPH8j2mrepM 

https://www.youtube.com/watch?v=QPH8j2mrepM
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Questions? 

52 



Discussion of Worker Skills Required in the 
Field of Automated Vehicles 

• Working knowledge of wired and wireless protocols for 
vehicle-to-vehicle and vehicle-to-infrastructure 
communication devices 

• Network programming knowledge in developing automation 
scripts 

• Configuring and operating wired and wireless switches, 
routers, firewalls, and security systems 

• Fluency in software such as Windows, Linex, VPN, SFTP/FTP, 
etc. 

• Ability to conduct interoperability testing for automotive 
communication systems 

• Basic knowledge of automotive build, diagnosis, and repair 
53 



CAAT Monthly Newsletter 

Sign up today! 
– Visit 

www.autocaat.org 
– Click on Resources 
– Click on Newsletter 
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http://www.autocaat.org/


CAAT Website - FREE Resource Library 
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CAAT Website - Technologies 
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Stay Connected with the CAAT 

• Visit our website at 
www.autocaat.org 

• Sign up for our monthly 
newsletter 

• Follow us on social media 

• Plan to attend the FREE  2016 
CAAT Conference in Warren, 
MI (Date TBD) 

• Contact us with your seed 
funding project ideas! 
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https://www.facebook.com/autocaat
https://www.twitter.com/autocaat
http://www.linkedin.com/company/center-for-advanced-automotive-technology?trk=cp_followed_name_center-for-advanced-automotive-technology


Please take a moment to help us become better: 
 
INSERT LINK TO EVALUATION SURVEY:  



Thank You! 
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