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Bootstrapping Sequence

System Status
loIg-tll'llltedulology acIv..s

C . DblavitOls
Add techlolo9J--[IIIIIIIIIII"'d~~~;;~ ~ autOlllClfed .1..:..:.-Add_s (r--- .t .........

Add techllOlr . _. AHS .twork operation

-.......- I s.,Ie'::~C--
growtli C i

Add co...unicat~ _ AVCSS lane

( _ Cooe.erative coltrol
c.mnt produd assist. & waning system
devel't r-::::: I AutonolHUs control

""'llllllll1iIIIII.....JL:~::::.::~=:..- ~_--l j assist. & waning syslell

Pre-AVCSS

• on 10% of new vehicles sold
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Issues for Bootstrapping Approach

• Advantages
- Seeks synergy between market- and policy-driven approaches

• Disadvantages
- Early need for infrastructure investment, with limited local

benefits...
- Initial deployments are limited in scope••.
- Vulnerable to accusations of elitism
- Requires favorable decisions by mUltiple actors
- Dependent on development of market for AVCSS vehicles

WS3BRK3.llIll6 15-8



Policy-Driven Sequence

Loag-tel'lll technology7 es
• Automatedmixed-traffit

M...ket growth old porKY dr-
DS .11IIIIItI--.Exp....aJ.I~dopt~deAb~rat~c:~t:~.12.al=e=s,jO=fOl'lll~.=.-J

Add te.dmology HtwCIrU
Dedicate a lau r;-; ··

Add communkatl~ OiiIIlIIIiIi~~...tAu.==to=matic=·LI:=;..=.-=Ite=e;:=ping,::;··~oIt=s=ta=d~e=ex=d=us~ion=-~
( _ Velide positionantl.speecl informatioa from other

Current product vehidesaad.infrastructure.(2015)*
devel't~

( ~0iiIIlIIIiIi..._ ..J..fA:da~Pti:v:.e.:cru:is:.:.co:ntnI1::·.:.•••·.~(220084~)~=-- --=-------4

* on 10% of HW vehides sold
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~r".....
_ ..... --,....

System Status

I Ub=:itous
autolla eel drivilg

'"
i AHS Network
,

FuUy-automated (HOY);E
0 lanes as first AHS..

Cooe.eratlve control
t=

assist. & warniag systell
S Autonomous control-a..., assist. & warning systemt=
:t
0...

Pre-AVCSS
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Issues for Policy-Driven Approach

&&

NAHSC

• Advantages
- Maximum safety and throughput gains as quickly as possible

- Simplifies technology requirements at early stages

• Disadvantages
- Early need for infrastructure investment

• institutionaVpolitical impediments
• time for environmental review process
• probably needs public/private cooperation

Initial deployments are limited in scale:
• System-scale benefits are deferred

• Vehicle market may be too small
Vehicle market for AVCSS may not develop in time
Requires favorable decisions by multiple actors
Difficult to obtain broad base of support
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Platooning Example (Continued) ~r"'
.....yfIiZ··········

NAH5C

• Platooning or Free Agents Optional
- Transportation Providers May Allow or Prohibit Platooning on

Their AHS Lanes
- Vehicle Manufacturers May Sell Both Vehicles Which Can and

Cannot Platoon
- Users Face Two Types of AHS Roadways & Two or Three

Types of AHS Vehicles

HOI12~"",(PPT:~1 14-11

AHS Could Standardize on One or~
Allow Multiple Types of Roadways~

91D112~Il'*o(PPT:~1 14-12



Levels of Flexibility
NAHSC

• Single Standard
• Predefined Options List

- Example, Different Fax Protocols

• Undefined Options Within a Defined Framework
- Example, Code Any Program in C

• Open Options in an Open Framework
- Example, Body Styling Can Add Features and Vary Details In

Ways We Have Not Even Thought Of

• Can Be Different For Different Characteristics of
AHS

HOII12~1nIro(PPT:~1 14-7

Special Flexibility and
Standardization Issues for AHS

~
Q....." .

NAI-ISC

• Localities Can be Granted Special Waivers from
Highway Standards, but AHS Technical
Standards May Not Allow Waivers

• Clear Standards Can Allow Assigning "Bright
Line" Liability

• Standards to Support Technical Feasibility May
Later Become Options

• System Must Contain Enough Flexibility to
Evolve

MOIU29111r1U11mtan trea (PPT:~1 14-8



Purpose of This Breakout

• For the Consortium to Better Understand
- What the Different Stakeholders Feel Should be Standardized

inAHS
- What the Different Stakeholders Feel Should be Optional
- Most Importantly, Why The Different Stakeholders Each Want

certain Things to Be Standardized or Optional

• So We Can Eventually Decide The Two Sides of
the Same Question
- What About AHS Should be Standardized?
- What About AHS Should be Optional?

• Who Chooses for Each Option?

14-3

Why Impose Standards?

• Interoperability

• Safety
• Better Technical Feasibility and Lower Cost with

a Defined, Limited Set of Options
• Larger Markets
• Open Standard Supports Multiple Sources and

Competition
• Reduces Variability, and Potential for Errors
• Creates Stable Building Blocks for Larger

Systems
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