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Prize Idea Submission Form

Instructions
Thank you for your interest in The X PRIZE Foundation.  Please fill out the form below to submit your prize idea.  Sections marked with an asterisk (*) are required.  Please be respectful of the word limits that are provided in some sections.  All submissions must be in English.  You will receive automatic confirmation of your submission by e-mail once we have received it.
While we will review each submission, please note that, because of the large volume of prize ideas that we receive, we are not able to develop all of them into competitions.  We respect your time and energy and will take your prize idea into careful consideration.   We will respond to you within 4-6 weeks if additional information is required.  Again, thank you for your effort.

Once you have completed the Prize Idea Submission Form, you may send it by e-mail or by regular mail.  Our e-mail address is prizes@xprize.org, and our mailing address is:

X PRIZE Foundation

1441 4th Street, Suite 200

Santa Monica, CA 90401

www.xprize.org
310-587-3355

Personal Information
Your Name: *







Date: *

	Bruce McHenry
	February 4, 2008


Organization:
	discussIT.org


E-mail address: *
Telephone: *

	bruce@discussit.org
	202 460 1492


Address (Line 1): * 
	28 Elm St.


Address (Line 2):
	


City: *







State/Province: *

Postal Code: *

	Cambridge
	MA
	02139


Country: *
	USA


Prize Elements

Working Title (maximum of 10 words): *
Propose a working title for the prize (i.e., “working name” X PRIZE).

	Roadtrain X PRIZE


Executive Summary (maximum of 250 words): *
Provide a succinct overview of the prize concept, including the overall purpose of the prize, the intended public benefit, what teams need to accomplish in order to win and the incentives necessary to draw competitors and capture the public imagination. 

	The proposed type of roadtrain is to be composed of independent vehicles that physically connect, even while moving at highway speeds.  Building upon the technology and the driver behaviors used for Adaptive Cruise Control,  a docking system would mechanically or magnetically hitch with compatible vehicles ahead in the same lane or in an adjacent lane.  At the inception of docking, the vehicles must be longitudinally synchronized.  During the docking process, the following driver gives control completely over to the lead and cannot regain control without going though an undocking sequence.  The lead would be automatically paid for services rendered.  (Drivers of the preferred type of locomotive lead vehicle must have a low risk profile and should be licensed at a higher level of competency.  All vehicles would have additional driver aids to prevent unsafe speeds, maintain adequate following distances, and prevent unsafe lane changes and unintentional lane departures, but these need not be demonstrated in the first competition.)
The purpose of the competition(s) would be to prove feasibility and put the winning interfaces (i.e. communications and control, hitch & bumper, possibly exhaust re-routing and electric power transfer) into the public domain.  A series of prizes would be appropriate to proving roadtrains, the first for demonstrating safe handling characteristics during timed slalom trials and panic stops.  They must remain controllable after complete failure of the electronic controls during normal operations.  
The immediate user benefits( would be lower capital and operating costs, improved safety and reduced driver stress with the freedom to do things other than driving.
Competitors will need to build vehicles that dock smoothly and remain controllable during extreme steering and braking inputs while docking and when hitched.  In order to do this, they must extend the Electronic Stability Control concept to the entire train and use active steering.  
Payout in the range of $1 - $10 million and press coverage will attract entrants.  Input from potential entrants, funding entities and the media will help to set the mix of incentives.  Larger payouts could be used to compensate for a requirement to put winning technologies into the public domain.


Grand Challenge (maximum of 200 words): *
State the problem that the prize is attempting to address or solve and the level of importance to humanity.

	High mobility has great importance to economic productivity and enhancing human freedoms.  Roadtrains will address several resulting problems:

· low MPG of road vehicles and high CO2 output
· traffic congestion and dedication of land to roads
· traffic fatalities, especially in developing countries
Widespread use of roadtrains would lead to subsequent developments such as:

· Dominance of electric cars.  Engine thermodynamics and weight induced drag favors having a conventionally sized engine towing all electric followers.  Their batteries need be sufficient for the non-roadtrain portions of trips and to supplement locomotive power on hills where the vehicle usually operates.
· Rising preference for sensible vehicles.  Roadtrains will tend to modify consumer desire from high power towards high comfort and convenience, better time-to-destination (TTD) using priority lanes, and safety.

· Increased acceptance of ride-sharing.  The risk of becoming a passenger in a vehicle with an unknown driver (who is likely to be distracted by the passenger) will be sharply reduced if the dominant mode is following in a roadtrain.
· Fully autonomous public vehicles.  Roadtrains are complementary to autonomous operation which is most feasible at lower speeds.  For higher speeds, they could hitch to roadtrains.  This could lead to a revolution in public transit by using small vehicles that are much more competitive with private cars in terms of departure frequency and TTD.  Fully automated vehicles would greatly lower the cost of car sharing and taxis.
· Electrification.  Roadtrains would achieve high vehicle densities that increase the economies of electrifying lanes (which may also be segregated, fully automated and narrowed).  Using the electric grid to power busy arterials would and reduce the need for independently powered locomotives in the fleet.  The grid can utilize the widest range of energy sources and is likely to have the best system energy efficiencies with lowest environmental impact for every type of fuel and the least human exposure to pollutants, including noise.


Goals & Objectives (maximum of 100 words): *
What is the goal of the prize?  It must be difficult but achievable, and it must be accomplished in 3-8 years.  Explain how the goal will be measured in a quantifiable and empirical way.  The goal of the prize will offer an explanation of the short-term outcome.  Please also provide an explanation of the long-term objectives or intended outcome(s) of the prize. 
	The goal of the first prize is to demonstrate that vehicles can operate safely when connected.  To qualify, the train should handle similarly to a conventional car and meet conventional specifications.  (e.g. stopping distance 220’ from 70 MPH, 0 to 60 acceleration in 10 seconds, 0.7g on skidpad)  The winner(s) will meet or exceed these specifications and have the best handling and accident avoidance characteristics, including under worst case conditions.
If the competitors supply their own vehicles, there could be a secondary award within the same competition based on MPGe, useful load and interior volume.  

The long-term objectives are to inspire automotive engineers and management, provide interface standards so that diverse manufacturers can have interoperable models, develop public comfort and drive demand.


Public Benefit (maximum of 100 words): *
Once your prize is awarded, what are the short and long-term benefits to humanity?  How will these lead to addressing the Grand Challenge identified above? 
	The first prize will advance the state-of-the-art in electronic vehicle control and add urgency to the Vehicle Infrastructure Integration (VII) effort which will reduce accident rates.  Given that the first competition demonstrates feasibility, roadtrains will start to shape an achievable agenda for surface transportation which improves mobility with lower costs and environmental footprint.  
Note that the direct benefits listed in the Grand Challenge can be achieved using component parts that are generally available.  The technology risk is low relative to alternatives like bio-fuels and hydrogen which, in any case, address only one of many transportation needs and wants.




Utility of the Prize (maximum of 100 words): *
Why is a prize the best mechanism to solve this problem?  Are the prize goals already being addressed by existing commercial forces or government programs?  If not, why not? 
	Car companies are already deploying and developing relevant sub-systems such as adaptive cruise, lane departure prevention and VII features based on WiMAX.  Individually, these programs deliver relatively small and incremental benefits.  The prize would put the focus on integrating such technologies in order to achieve quantum improvements in fuel economy, congestion relief and safety.  
US government sponsored research on vehicle platoons and trains was stopped because the Automated Highway System suffered critical design flaws, including an inability to address congestion on highway ramps or city streets, having no means to ensure against having an inattentive driver because the lead can separate at will, and not significantly improving fuel economy.  
A similar concept to the one described here is reportedly beginning development with EU funding; a competition would help to stimulate it and create other initiatives.



Competition Rules (maximum of 200 words): *
What rules would you propose for the competition?  Please specify the objective winning criteria.  Please be precise as possible in providing numerical values and the empirical evidence that will be used to judge competitors. 
	The main objective is to realize safe roadtrain handling so the competition must simulate obstacle and accident avoidance on changeable road surfaces.  
Slalom courses designed for speeds typical of city, rural and freeway driving (e.g. 30, 60, 80 MPH) can be used to rank teams and award points.  In order not to favor overpowered entries, the slalom gates may be regularly spaced and the start gate entered at speed.  Excessive lateral deviation from the path of the lead will disqualify a run.  (e.g. 6” at 30 MPH, 1’ at 60 MPH, 1.5’ at 80 MPH)  On random runs there will be simulated panic stops with points or placement awarded for stopping distance instead of best time to complete the course.  Some tests will have followers that are in the process of docking and undocking, both parallel (from adjacent lane into the middle of the train), and serial (at the end).  
At least three vehicles shall be required in order to demonstrate merging, but four or more would provide better evidence of controllability of longer trains.  Since the required number of vehicles will greatly impact the cost of competing, it should be determined in discussions with potential entrants and partners.
There must be a satisfactory method for ensuring that following passengers are not exposed to exhaust emissions, particularly carbon monoxide (ca. 10 ppm).
There will be tests of vertical displacement of the hitch and of making sharp turns.  (Temporary unhitching will be allowed.)
There will be simulated failure of the electrical system and hence of the active controls during all phases of normal roadtrain operation which need not include the extreme maneuvers of the slalom runs with simulated panic stops.


Telegenic/Public Interest (maximum of 100 words): *
X PRIZEs must be exciting to follow and watch (i.e., “telegenic” or engaging for a TV audience).  What aspects of the competition meet this requirement?  How will the prize capture the public imagination and generate media attention, educational and outreach opportunities. 
	Docking defies convention and is telegenic, especially at highway speeds or while negotiating curves.  Parallel courses could be used for the slalom time trials to make the competition more visually compelling.
Using unexpected obstacles to force panic stops and swerving with adverse road surfaces may create some dramatic moments.  Such a course could also highlight how drivers picked at random from the driving population differ from those who show proficiency at accident avoidance.  Instruction in how to join, split from, and lead a roadtrain will also be of general interest because these will be skills expected of any driver who uses a roadtrain.

A roadtrain demonstration by the winning teams could perhaps be a televised warm-up for a NASCAR or Grand Prix event.  The high speed course would feature passing and docking, showing off driver aids that help prevent collisions in the body of the train.


Adoption & Scalability (maximum of 100 words): *
Explain how the prize can be realistically adopted, scaled and sustained to ensure that winning breakthroughs lead to long-term intended outcomes.  Are there natural commercial markets which will be created or expanded once the prize is awarded?  What is the potential size of such market(s)? 
	Because there is no reason to buy a roadtrain compatible vehicle unless there are others with which to couple, there will be a need for incentives to kick-start adoption.  There is precedent since hybrid-electric cars sometimes have access to HOV lanes.  Roadtrains may double the fuel economy of same-size hybrid cars and, more relevantly, would be able to triple lane throughput.  
Safer, more convenient and faster operation of roadtrains will depend on widespread adoption of VII with in-vehicle signaling.

Most types of vehicles (with the heaviest and longest leading) could participate in roadtrains so the market size is almost as large as the market for all vehicles.  


Team Composition & Estimate (maximum of 100 words): *
Distinguish who can compete in the prize (e.g., cities, universities, individuals, established businesses, start-up companies, etc.) and project the number of anticipated competitors worldwide. 
	The competition will attract teams which already have experience with active controls, notably those which recently competed in the DARPA Urban Challenge.  A roadtrain prize would attract the same universities with corporate partners and teams.  The last DARPA competition drew 89 entries and had 35 semi-finalists.  Several of the principals have responded with interest to the idea of a similar prize for roadtrains.
A separate prize for fuel economy would stimulate cooperation between the electric and combustion proponents and some entrants in the Automotive X PRIZE will probably enter this competition.


Registration Requirements (maximum 100 of words): *
List the requirements for competitors to register.  You may require them to submit business plans, stipulate the amount of public funding that they may receive and any other prerequisites or restrictions to ensure that the prize is engaging your target participation and ensuring your team composition goals. 
	Registrants may be required to show that they have the financial and organizational ability to acquire and adapt the required number of vehicles.
(The answer depends on whether there is an extensive qualification process such as may be required to receive a set of stock vehicles.  This possibility is raised in the open questions below.)  


Reporting & Judging (maximum of 200 words): *
Describe how competitors should communicate their progress to prize officials and how judging should occur.  How will judges determine a clear winner?  What data will be used to compare teams?  How should the data be provided to judges? 
	As described in competition rules, slalom runs would be timed and possibly also run as seeded race pairings on parallel courses leading to a finals.  
On some runs a panic stop will be required without foreknowledge of the drivers.  Instead of best time, the shortest stopping distance will win the run or award the most points.

Alternatively, the first team to meet detailed handling criteria may be declared a winner.  Like the Space X PRIZE, this would for performance that is “first past the post”.  The decision of whether to organize a competition or a challenge ultimately resides with the X PRIZE Foundation and will depend on the state of funding, interest from teams and corporate partners.


Purse Size & Distribution (maximum of 100 words): *
Provide minimum US dollar amount of the total prize purse and how the total purse would be divided between one or more winner(s). 
	Past prizes suggest guidelines for purse size.  The total purse for the DARPA Urban Challenge was $3.5 million with $2 million for first place, $1 million for second and $0.5 million for third.  
A first past the post competition would probably need to offer $5-10 million.
These numbers are not definitive.  Further discussion is needed.


Funding Strategy (maximum of 100 words): *
Who is most likely to fund this purse and the operations of the competition?  Distinguish between potential corporate, philanthropic and/or other donors.  Please provide examples and specify if you have any assurances of funding. 
	Private foundation (seed funding), corporate partners and sponsors, possibly earmarks from Congress.  If this proposal is approved, contact the author for further development.
Total costs for the DARPA competition were much higher than the purse.  While other entrants were encouraged, six teams were selected to receive a $1 million development budget.  Overhead and in-kind contributions for a similarly organized prize could be expected to cost $20 million.
Issuing a challenge instead of holding a competition may achieve the goals at a lower cost.


Timeframe (maximum of 25 words): *
Designate the length of time that the competition will run from the initial announcement to completion. 
	Two years, minimum.


Additional Elements (maximum of 100 words): *
Identify any components that would augment the structure of the prize (e.g., government and regulatory engagement, requisite partnerships, public relations campaigning, volunteer participation, access to capital, market development in underserved populations and regions, etc.). 
	The organizing committee should consider setting up intermediate demonstrations at the component level.  These do not have to be judged but a team could declare they have adopted another’s component (this may also be declared after inspection of the winners by the committee).  Accordingly, a committee established proportion of the purse would go to the developers who contributed components to the winning team.  This arrangement would intensify collaboration across teams and could speed development.
In order to make teams focus on handling of a train consisting of heterogeneous vehicles, the committee may require the use of specific models which might be contributed by manufacturers.


Open Questions (maximum of 100 words): *
Question what issues remain unresolved and provide them in the context of the proposal. 
	Open questions include the type of competition, the funding and prize amounts; cooperation and contribution by industry suppliers to the competitor kits which might include glider (no powertrain) and stock vehicles, qualification to be eligible to receive a kit; timetable, if any; specification of scoring.



Additional remarks:
Subsequent competitions could require redundant and fail-soft systems, including those for removing and then returning control to the driver during undocking, and put a spotlight on improving safety using intensive lead driver monitoring and aids such as in-vehicle signaling.  Later competitions may be held for automatic accident prevention and mitigation maneuvers, and crash dynamics and survivability, including with interiors designed for socializing or sleeping.  Future competitions may also provide awards to standardize protocols which optimize the sequence of the followers according to weight, aerodynamic fit, routing and traffic and direct rendez-vous maneuvers accordingly.  It would be useful to offer an award for showing that transit type vehicles can safely join passing roadtrains from “bus stops” without a driver. 






( There is a question below about the “public benefit”.
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