Integrated Vehicle-Based Safety Systems (IVBSS)

Public Meeting and Workshop
Meeting Summary
Introduction 

On September 21, 2004 a Public Meeting and Workshop was held to obtain feedback from interested parties on the proposed U.S. Department of Transportation (U.S. DOT) Integrated Vehicle-Based Safety Systems (IVBSS) Program.  It was held at the Doubletree Hotel in Novi, MI, with approximately 110 people in attendance

The meeting was publicized through the Federal Register, by a posting on the ITS America Website (http://www.itsa.org/ivbss.html), and via e-mail to interested parties.  The ITS America Website will continue to be updated as additional information becomes available. 

The goal of this meeting was to seek public input for the development of the IVBSS Program; it was not intended to be a pre-bidders conference.  The format of the meeting consisted of an introduction to IVBSS by U.S. DOT personnel followed by two breakout sessions.  Each breakout session addressed specific questions about the proposed Program, with a U.S. DOT facilitator leading the discussion.  The U.S. DOT is grateful for the participation of the attendees and will carefully consider the suggestions and ideas that were discussed.   

The following is a summary of the comments received with regard to the six discussion questions that were asked at the workshop.  The results of these discussions will be used to help formulate the request for application (RFA) that will be published sometime in 2005.  

Note:  This summary is being presented for informational purposes only, and does not necessarily reflect the opinions of U.S. DOT or the U.S. Government.  

General Comments

The idea of integrating warnings was well received, but the inclusion of all three vehicle platforms (light, commercial and transit) in a single field operational test (FOT) was seen as very difficult.  Most attendees felt there should be commonality in the system specification but the application should be tailored by platform.

Some commenters felt that the scope of the Program should be limited to the integration of collision warning systems, while a few suggested that additional technologies be included.

Stakeholders had varying opinions on the feasibility of the deployment timeline.  Some felt it was too aggressive while others thought production systems would reach the marketplace prior to the conclusion of the Program. 

While there were many comments regarding the driver vehicle interface (DVI) and the fact that its design would present many challenges, there was some support for standardization of the DVI or, at least, some elements of it.  Some felt that a workload manager could be useful, but may not be necessary.

The need for consumer or user acceptance of such a system was frequently mentioned.  It was suggested that education on the benefits of IVBSS would be needed and U.S. DOT should properly perform that activity.  False and nuisance alarms will also impact acceptance, so it was suggested that they be minimized to the extent possible. 

Most of the stakeholders said it was not appropriate to address production costs within the Program at this time.  If the value is shown through accrued benefits, the vehicle industry will find a way to produce it at an affordable price.  There was only mild support for including additional technologies; most felt there were enough challenges with the integration of the three warning systems. 

Question 1:  What are the primary topics (both technical and institutional) that need to be addressed by the IVBSS Program to advance the deployment and near-term commercialization of integrated vehicle safety systems in light, commercial, and transit vehicles?  How should they be addressed?
General Issues

· The assumption that all three vehicle platforms can be included in one initiative may not be feasible.

· Different platforms have different emphases/issues/challenges. 

· Clarify:  is this effort developing a concept or a specific technology?

· U.S. DOT should not try to do what industry can do alone; there already are similar products under development.

· The focus of the Program should be on achieving agreement on performance specifications:

· What is the appropriate role for related standards (Government, SAE, ISO, etc)?

· What is the minimum standard that can be established to ensure safety?

· Focus should be on DVI concepts and characteristics agreement.

· Regarding performance specifications and DVI design, the three platforms probably require different solutions.

· Privacy issues on data collection and analysis could prove to be major hurdles.
Incentives

· What are the incentives for each domain or platform to participate? 

· Tax incentives.

· Return on investment.
· What is the highest level of safety for the investment?

· Risk management, insurance issues, and liability need to be considered; they may even be disincentives.
Deployment

· The Federal Motor Carrier Safety Administration’s (FMCSA) ‘Best Practices’ could serve as a model for deployment.

· Timeline is very aggressive and thus may be difficult to achieve:

· However, for some luxury vehicles, the market may be ahead of the Program timeline.

· Fears that the Program and the timeline may inhibit planned industry deployment.

· Consumer education on the value of such systems should be part of deployment effort. 

· Is the industry willing to build technology for a FOT that is 2-3 years away?
System Issues

· Commonality between systems is desirable but can a common architecture for three different platforms be accommodated?

· Can a common architecture bridge all three platforms?

· How can performance trade-offs be made? 

· The system should be scalable in order to aid in applying it to different platforms.

· Beware of unintended consequences (i.e., the system may not perform as expected once deployed).

· A common language is needed. 

· How will intellectual property rights be protected?  This is an important concern, especially if a common sensor set is used.

· Functional specifications (not hardware specifications) should be used.
Liability and User Acceptance

· Are these systems mature enough to prevent unwarranted liability?

· Will consumers (drivers, fleets, agencies) accept crash warning and avoidance systems?

· Will there be an impact on insurance? 

· Premiums are based on actuarial experience, not anticipated benefits.

· U.S. DOT should take the lead in consumer education and building awareness of the benefits of these technologies.

· Can a 5-star rating system (similar to crashworthiness) be established?

· What are the implications of suppressing a warning when multiple threats exist?  Transit representatives felt that that this would be difficult to do.  

Question 2:  The U.S. DOT plans to field test a fully integrated system based on a common set of sensors that would be used on three different vehicle types – passenger cars, commercial vehicles, and transit buses.  The algorithms used to determine an impending crash situation and driver-vehicle interfaces would be developed for each of the different vehicle types.  What are the”pros and cons” of using a “common set of sensors” approach?  What degree of driver assistance should be provided; warning only, or should some degree of automatic vehicle control be considered (e.g., braking, steering, etc.)?
Common Sensors

· Why focus on only one architecture?

· Force fitting all platforms may not work.

· Capability is likely to vary by platform.

· Differential impact of environment by platform.

· Insistence on commonality might hinder technology evolution (within individual platform).

· Select lead platform then look for commonalities.

· Establish minimum requirements for sensors.

· Core functionality is the same but applications vary.

· System requirements are initially more important than sensors. 

· Data quality for the FOT may be improved with common sensors.

· Advances in technology will impact application.
FOT/Testing

· It will be very difficult to combine platforms into a single FOT.

· Transit provides an open, non-competitive environment for testing.

· If the goals of this project are not high enough, others (perhaps the vehicle industry) will do it.

· FOT should last at least 12 months.

· Validation criteria should be consistent between platforms.
Driver Assistance

· What does the customer want?  How does this vary by platform?

· ABS/ACC may represent an appropriate level of driver assistance.

· Manual override should be a key feature or requirement.

· More data is needed about what happens in crashes – what does the driver really do in the moments before a crash? 

· How can that information aid in determining the appropriate level of assistance?

· Approval for the use of human subjects may restrict how far (automatic) control activation can be taken.

· Driving simulators may be useful in testing risky strategies (at least initially). 

· Issues are complex, and complexity can impair deployment.

· Assistance vs. automation.

· Feedback vs. full control.

· Acceptable driving behavior varies by vehicle type.
· DVI should vary by user (type).  For example, commercial vehicles have trained professional drivers, as do transit buses, while that is rarely true for passenger vehicles.  

Question 3:  What approach should be utilized for the following topics that are a part of this research project?  How much emphasis should be given to each one?

a) Should this project seek to achieve cost and performance goals for the IVBSS or only performance goals?

b) With regard to fundamental technology gaps or shortcomings, should research and development focus on improving sensor capabilities (i.e., range, accuracy, etc.), or should manufacturability to reduce costs be pursued?

c) How can crash-warning algorithms be developed to determine if the vehicle is at risk of a collision?

d) How can a driver-vehicle interface (DVI) be designed to quickly and reliably communicate to the driver the appropriate set of warnings?

e) How can functional requirements, performance specifications, and objective tests for the building and evaluation of vehicles equipped with IVBSS be established?

f) What specifications for vehicle architecture for integration are necessary?

g) How can the role of driver-state monitoring and vehicle-to-vehicle communications be defined in enhancing the capabilities of IVBSS?

h) What application of driver workload management can enhance system effectiveness?

Performance and Costs

· Set only performance requirements.

· Production costs and manufacturability will be managed by industry if benefit can be shown; this should not be a concern for this Program.

· Consider costs and deliver safety at an effective cost.

· Make it useful and valuable to the user; cost reduction will follow.

· Need to look at both safety benefits and reduction in costs due to integration.

· OEM installation vs. retrofit. 

· Commercial vehicle industry does a lot of retrofitting, therefore there may be a different cost structure.

· Integration of the three systems is large enough goal, vehicle-to-vehicle communications and other considerations add too much complexity.

· Some felt the timing was too aggressive while others thought production systems might appear before the conclusion of the FOT.

· Data fusion is needed to identify and exploit synergies (which could reduce costs).
Driver Vehicle Interface

· Need to understand fundamentals of how people drive.

· What is the perceived value of a collision warning system (CWS)?

· DVI consistency is needed: 

· Standards should be developed.

· Should warnings be standardized for DVIs? 

· What about modality of warning?

· Can technology be designed to reinforce good driver behavior?
· Reliability and accuracy of system will impact acceptance – false and nuisance alarms must be minimized.

· Role of driving simulator vs. test track vs. on-the-road testing.

· Need to have a dedicated DVI team.
Question 4:  Are there any hindrances to developing a fully integrated system addressing the three crash types (rear-end, lane-change, and road departure) and carrying out an IVBSS field operation test in 2007?
Hindrances

· Multiple-platform solution may be technically difficult to achieve.

· Multi-platform common sensor may not be possible.

· Common vehicle platform unrealistic:

· Different operating environments.

· Different noise, vibration, dynamics.

· Different driver characteristics.

· Different suppliers.

· Different economic models.

· Trucking industry in particular has significant customization.

· Architecture must be flexible; do not lock-in hardware choices.

· Difficulty of achieving integrated DVI:

· DVI may be the only area where one solution makes sense.

· No common process methodology for DVI.

· Manufacturers consider this a competitive issue:

· Intellectual property rights.

· Proprietary data constraints.

· Timeframe needs to be longer:

· ACAS, Road departure were more known technologies, took longer for pre-FOT phase.

· Will need at least one iteration of concept.

· Alternative view: We have lots of data from IVI to accelerate this Program.

· Larger number of partners than previous FOTs.

· Safety malfunction and liability issues.
Question 5:  By developing a prototype integrated safety system and conducting a field operational test of this system, the Program objective is to collect data that will demonstrate its safety benefits and provide industry with the information that would be useful in making decisions on whether to develop, manufacture, or purchase IVBSS. 

What outputs and results from this Program would help your company to decide whether to develop, manufacture, or purchase a commercial system? 

If this information could be provided, when would you need it to help you in your development process and/or influence your company’s decision-making process?
· Private industry care more about business case than safety data:

· Need bottom line information.

· Suppliers may not share cost data:

· Solution – focus on benefit data only.

· More time needed for data analysis phase.

· Common performance specifications and DVI would be a significant and helpful result (rather than common sensors).

· Overall, results of this Program won’t influence decisions on whether to make products, but could make systems better.

· Need results now, since many products are currently in development.

· Program is an opportunity to influence user perception of safety.

· Develop motivation for safety common to multiple vehicle platforms.

· Leverage mature safety technologies across vehicle platforms.

· Discuss common set of sensors or different algorithms for different platforms:

·  Sensor commonality; different engineering requirements across platforms.

·  Algorithms similar; but different parameters for different platforms.

· Look for high-level functional commonalities

· Standardization is counterproductive to production due to supplier insularity to manufacturers.

· Program is not a precursor to a specific product.

· Customer acceptance – generate requirements to achieve functional specification at cost and define how to validate this specification.

· Need to determine how these three systems on three platforms can work together on a real highway:

· Consider different levels of penetration (1%, 100%).
Question 6:  In order to make a fully integrated system that addresses the three crash types more commercially viable, are there other types of functions or technologies that should be considered for integration that are either safety or non-safety related?  Such systems could include adaptive cruise control, navigation, and route guidance, or other in-vehicle advanced technologies.
· Generally, not much support for including additional technologies:

· Program is already complicated enough.

· Can “muddy” user acceptance reports.

· However, there was some support for adding:

· ACC.

· Navigation.

· Pedestrian collision avoidance (transit).

· Event recorders.

· Communications between dispatch and vehicle (trucking).

· Brake/drive by wire.

· Architecture should accommodate existing systems on luxury cars:

· Varies by manufacturer.

· Don’t assume or require sensors that won’t be on lower-end cars.

· Appropriate warning modality has to be addressed.

· Clarify accident statistics, scenarios.

· Bring in independent evaluator early.

· Is this developing a concept, or a specific technology?

· Intent is minimum performance specs.

· Provide workload manager for prioritization of safety devices.
PAGE  
3
IVBSS Public Meeting and 

January 27, 2005
Workshop Summary 


