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4 LEVELS OF LIFE 



A complex system that works
is invariably found to have evolved from 
a simple system that works.

- Gall’s Law



WIRELESS PRODCUT ERA
2000 to 2010
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INDUSTRY ECOSYSTEM ERA
2007 to Today
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Do users want BLE or ANT or SRAMLink?

They don’t care!

Users just want things to work together!
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GLOBAL ECOSYSTEM ERA
2020 and BEYOND



Industrial Internet   - Internet of Everything

Web of Things   - Industrial Internet of Things

Smarter Planet   - life.augmented - Digital Life

IoT   - M2M  - ambient intelligence  - smart dust





WHAT WILL “KILLER APP” WILL DRIVE 
THE NEXT STAGE OF TRANSFORMATION?



BIKE SAFETY



























WHAT TECHNOLOGY WILL ALLOW
BIKES AND CARS TO WORK TOGETHER?



B2V TECHNOLOGY



B2V Safety Workshop
14th August 2019  - Detroit, Michigan



B2V Attending Companies
1. 3M
2. Allegion
3. Aptiv
4. Audi
5. Bosch
6. CAMP
7. CAR
8. Charles River Analytics
9. City of Detroit
10. Consumer Technology 

Association
11. USDOT - FHWA
12. Ford Motor Company
13. Ford Smart Mobility
14. Garmin
15. General Motors

16. Giant Bicycle, Inc.
17. GM
18. HAAS Alert
19. Honda
20. Hyundai America Technical 

Center, Inc.
21. Lyft LBS
22. MAGNA International
23. MEDC - PlanetM
24. Nordic Semiconductor, Inc.
25. Ohio State University
26. Panasonic
27. PeopleForBikes
28. PreAct Technologies
29. Qualcomm
30. Quality Bicycle Products

31. SAE International
32. See.Sense
33. Shimano
34. Specialized Bicycles
35. SRAM
36. Stages Cycling LLC
37. Subaru Research and 

Development, Inc.
38. Toyota Motor North America
39. Tome Software
40. Trek
41. UMTRI
42. University of Michigan
43. Veoneer
44. Volkswagen Group of America



V2V Vehicle to Vehicle Cars, Trucks, etc

V2I Vehicle to Infrastructure Traffic lights, Road signs, etc

V2X Vehicle to [whatever]

B2V Bicycle to Vehicle

VRU Vulnerable Road User Cyclists, Pedestrians, 
Scooters

RSU Road Side Unit Traffic light, road marker



DSRC
•DSRC - Dedicated Short Range Communications
•Spectrum allocated in 1999
•Defines communication message content
•Defines security layer 
•DSRC hardware will likely loose to C-V2X 



C-V2X
•C-V2X: Cellular Vehicle to X
•Uses messages and security defined in DSRC
•Hardware is likely 5G NR cellular technology



5G NR 
•5G NR: 5th Generation New Radio 
•Designed to be the global standard for the air 
interface of 5G networks
•Large scale commercial launch expected in 2019
• Includes “Sidelink” technology – allows direct 
connection between 5G devices without tower 



C-V2X - Cellular Vehicle to X



POSSIBLE B2V SAFETY COMPONETS



The critical Technical Constraint 

in B2V bicycle safety technology

will be the Electrical Energy Source.
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THE FUTURE



Evolutionary Transitions in Life



Evolution Intersects with Technology
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•50% done now

•Need to button up the pain points
•Pairing
•Compatibility
•Security

#1 FINISH THE INDUSTRY ECOSYSTEM



•Key use cases or killer apps will drive integration

•Bike Safety likely to be an early application

#2 CONNECT TO OTHER INDUSTRY ECOSYSTEMS



What other ‘killer apps’ 
could drive the 

transformation to a 
Global Ecosystem?



THANK YOU




