
www.strategicbusinessinsights.com 





Definition System Example Vehicle Example 

FUNCTION-SPECIFIC 
AUTOMATION 

Electronic stability control Every new car sold in EU, 
US, Canada 

COMBINED FUNCTION 
AUTOMATION 

Stop-and-go cruise control 
with automatic steering 

Select models from major 
automakers 

LIMITED SELF-
DRIVING CAPABILITY 

Vehicle controls all safety 
functions some of the time; 
driver must occasionally 
assume control 

Google driverless car 
(2010); experimental 
vehicles from automakers 
and universities 

FULL SELF-DRIVING 
AUTOMATION 

Vehicle is in total control at 
all times; human only 
provides destination input 

Zoox Yolo; Google 
driverless car (2014); 
similar concept vehicles 

U S  N H T S A  A U T O N O M Y  L E V E L S 



TOYOTA 

•  The only manufacturer to have integrated driver-
attention-monitoring system into the “signal path” 
for level-1 and level-2 autonomous systems 

•  Infrared cameras monitor driver’s head position, 
helping the system determine if the driver is 
paying attention and informing system response 

SUBARU 

•  Deployed first stereo-camera array for enabling 
level-1 stop-and-go cruise control 

AUDI 

•  Offers drivers a choice between different 
degrees of autonomous control when engaging 
self-steering cruise control 

Subaru’s EyeSight System 

Toyota’s Active Driver-
Monitoring System 

NISSAN 

•  First manufacturer to offer a “hands-free” level-2 
driving experience 



MERCEDES 
•  Manufactures the most capable level 2 autonomous vehicle commercially 

available today 
•  Key Mercedes system differentiators: 

— Steering-assist functionality engages together with cruise control (does not 
require separate activation), delivering a better user experience 

— Seamless functionality across large speed range (0-124 mph) 
— System tracks and responds to adjacent-lane vehicles and obstacles 



TESLA 
•  When engaged, Autopilot system: 

— Keeps the car centered in its lane of travel 
— Changes lanes automatically at driver’s direction (turn signal) 
— Manages speed automatically according to real-time traffic conditions, 

optical traffic-sign recognition, and fused multisensor input 
— Uses a single camera for lane, sign, and signal recognition 

•  All Tesla Model S vehicles in production as of Fall 2014 come equipped with all 
hardware necessary to run Autopilot 

•  New features can be rolled out over the air as they are developed and validated 

Mobileye’s single-camera system 
can respond to traffic lights and 
negotiate intersections 



GOOGLE 

•  Most high-profile level-3 autonomous 
fleet 

•  Large amount of highway testing; very 
limited urban testing  

•  Precision navigation relies on multiple 
probe-vehicle lidar passes and server-
based data processing 

•  Drivers are very bad at “taking control” 

•  Autonomous mode cannot handle rain, 
fog, or snow; Google has no current 
plans for how to address this 

•  Vehicles are now licensed in California 

AUDI, MERCEDES 

•   Have received level-3 vehicle licenses  
   in California 



GOOGLE 

•  Two-passenger light vehicle limited to 
25mph 

•  Initial testing will be on Google’s main 
campus in Mountain View, California 

•  Test vehicles must retain manual controls 
(including steering wheel and pedals) to 
satisfy California regulators 

ZOOX 
•  Concept rendering only  
•  Bidirectional – either end is “front”; 

Passengers face each other inside 
•  Each quadrant of car has its own 

computer, camera, and lidar system 
•  Vehicle can operate safely even if one 

lidar system goes offline 







                           — Elon Musk, CEO Tesla 

                         — John Capp, Dir. Active Safety, GM     

                              — Rupert Stadler, CEO Audi 

                 — Nissan USA 

                                      — IHS 

         — IEEE 





CONVENTIONAL 
FORECAST 



COMMUNICATIONS 
INFRASTRUCTURE 

2017  2020     2025            2030 2017  2020     2025            2030 

High-Level Roadmap: Scenario C High-Level Roadmap: Scenario B 

TECHNOLOGY 
READINESS: 

SENSING 

REGULATIONS 

BUSINESS 
MODELS 

Consumer Sales (Luxury) 

TIMING 

LIDAR (Conventional) 

LIDAR (Solid-State) 

Regulatory Capture (Taxi Industry) 

LIDAR (Conventional) 

LIDAR (Solid-State) 

Advanced Machine-Vision 

Panoramic Machine-Vision 
Distributed LIDAR 

Consumer 
Lease-Only 

Consumer Sales 
(Mainstream) 

Transportation-as-a-Service 

Consumer Lease-Only 

Consumer Sales (Luxury) 

Regulatory Capture (Service Providers) 

Lobbying (Taxi Industry) Manufacturer Liability 

Driver Liability Driver Liability Provider Liability 

Ubiquitous 4G 

V2V Advanced V2X 

V2X 

Ubiquitous 4G 

“5G” (in quotes) 

Ubiquitous 5G 5G 

V2C2V 

V2V+VII Limited VII 

V2C2V 
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T1: Example 13

T2: Another Example 15

T3: A Third Example 1

T4: Fourth Example 1

T5: Another Example 8

T6: Example Technology 4

T8: Example Tech 12 19

T9: Example Technology 72 21

T10: A Technology Example 6

T11: Example of a Technology 5

T12: Technology Example 29 7

T13: Tech Example: Example 6

T14: More Examples 3

T15: Exemplary Example Technology 3

T16: Technology Example 42 2

T17: Stand-In for a Technology 1

T18: Tech Example 95 5

PRODUCTS AND SERVICES

REQUIRED TECHNOLOGIES

B2B Products/Services End-Consumer Products/Services

Autonomous Road Vehicles 
Product/Service/Technology Matrix 



COMMUNICATIONS 
INFRASTRUCTURE 

2017  2020     2025            2030 2017  2020     2025            2030 

High-Level Roadmap: Scenario C High-Level Roadmap: Scenario B 

TECHNOLOGY 
READINESS: 

SENSING 

REGULATIONS 

BUSINESS 
MODELS 

Consumer Sales (Luxury) 

TIMING 

Regulatory Capture (Taxi Industry) 

Consumer 
Lease-Only 

Consumer Sales 
(Mainstream) 

Transportation-as-a-Service 

Consumer Lease-Only 

Consumer Sales (Luxury) 

Regulatory Capture (Service Providers) 

Lobbying (Taxi Industry) Manufacturer Liability 

Driver Liability Driver Liability Provider Liability 

Ubiquitous 4G 

V2V Advanced V2X 

V2X 

Ubiquitous 4G 

“5G” (in quotes) 

Ubiquitous 5G 5G 

V2C2V 

V2V+VII Limited VII 

V2C2V 

LIDAR (Conventional) 

LIDAR (Solid-State) 

LIDAR (Conventional) 

LIDAR (Solid-State) 

Advanced Machine-Vision 

Panoramic Machine-Vision 
Distributed LIDAR 



Discontinuity: 
machine-vision 
displaces lidar 

 2013  2016  2019  2022  2025 

   2020  2025  2030 

 2014  2017  2020  2025  2030 

License key machine-
vision technologies 

    2025  2030 

Discontinuity: 
new sensing tech 

License and 
commercialize 
new tech 

Enter market with 
Level 4 machine 
vision guidance 

Enter market 
with Level 4 
new tech 

STRATEGIC NEED IDENTIFIED: Ability to 
capitalize on new sensor technologies 

Response: Increase investment in 
technology licensing capability 

Lidar-based guidance 
technology strategy 
(existing) 





Scenario
 A 

Scenario
 B 

Scenario C 

Scenario C�

Scenario B 

A 

B 

C 



Scenario C 

Discontinuity 

Causes 

Timing 

Impact 






