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Introduction
The International Task Force on Vehicle-Highway Automation (ITFVHA) functions as a means for government and industry researchers worldwide who are active in advanced driver support systems (all levels of assist) and cooperative vehicle-highway approaches to come together for information exchange, tracking trends, and exploring deployment paths. The ITFVHA has met annually since 1997.  At the 2003 annual meeting, there was significant interest in holding some small-scale focused topical sessions mid-year in addition to our annual meetings, hence this workshop.    (The next ITFVHA meeting will occur on October 17-18, 2004 in Nagoya, Japan, just prior to the 2004 ITS World Congress.)  
This workshop immediately followed the TRB Workshop on Research Needed to Support Vehicle-Infrastructure Cooperation.  We gratefully acknowledge the superb assistance of TRB staff is supporting meeting arrangements for our workshop, without whom this event would not have been possible.  
The overall workshop objective was to create synergies among the various camps engaged in studies of truck automation deployment and related areas, in order to move from concept towards actual deployments of effective and practical systems.  

Attendees included representatives from government, industry, and academia, as follows:
	Truck Automation Workshop Attendees

	Name
	Organization
	Country

	Harry Bennetts
	Federal Highway Administration
	USA

	Suzanne Benton
	Michigan DOT
	USA

	Richard Bishop (Chair)
	Bishop Consulting
	USA

	Gerben Bootsma
	AVV Transport Research Centre
	Netherlands

	Kan Chen
	PBS&J
	USA

	John Duve
	San Diego Council of Goverments
	USA

	Bernard Favre
	Renault VI
	France

	Robert Ferlis
	Federal Highway Administration
	USA

	Helmut Knee
	Oak Ridge National Laboratory
	USA

	Jeff Hochmuth
	Wilbur Smith Associates
	USA

	Takashi Nishio
	Ministry of Land, Infrstructure, and Transport
	Japan

	Jake Peters
	Independent Researcher
	USA

	Peter Samuel
	Tollroads Newsletter
	USA

	Craig Shankwitz
	Intelligent Vehicles Lab, U. of Minnesota
	USA

	David Schade
	Michigan DOT
	USA

	Steve Shladover
	California PATH
	USA

	Al Stern
	Cairo Corporation
	USA

	Teruo Yamauchi
	AHS Research Association
	Japan


Workshop Background
Research has shown that automated operations for heavy trucks can potentially result in more efficient freight flows and greater productivity for fleets.  Truck automation has been the topic of both technology development and deployment analyses in recent years; however, the various activities have been relatively isolated to this point.  Given the progression of intelligent vehicle technology for heavy trucks and willingness on the part of some public officials to explore the topic, some forms of deployment may be do-able in the relatively near term.  This workshop was formulated to share information and map out future directions in the truck automation domain.  It offered the first-ever opportunity to bring key players together for information exchange, brainstorming, and discussions of deployment scenarios and opportunities.  

Activities to date have included have focused on both technology development and deployment:

-- the very successful CHAUFFEUR project completed last year in Europe, which was led by DaimlerChrysler and joined by several partners including Volvo Trucks.  CHAUFFEUR functionality included Chauffeur Assist (ACC plus lane keeping) and Electronic Towbar (3 truck platoons).  

-- California PATH R&D to equip Class 8 trucks with full automation capability
-- LIVIC (France) is nearing completion of an in-depth study of truck automation deployment scenarios, building upon the CHAUFFEUR results.  Topics such as roadway type (existing lanes, added lanes on existing ROW, new highway on new ROW) and truck operations (platoon formation techniques) have been addressed.   This study has included an examination of the U.S. context.
-- California PATH studies of truck automation deployment scenarios for drayage operations in Chicago
-- various studies in California (primarily) of construction of exclusive truck lanes, driven by high truck volumes, the desire for greater freight efficiency, the desire for lessening car-truck interactions, etc.
-- innovative proposals for a nationwide network of truck-only toll lanes by the Reason Foundation (www.reason.org) within which truck automation could play a role
-- interest in implementing truck automation corridors in the San Diego area on the part of local planners, particularly relating to border crossings
-- discussions within Australia for implementing specialized automated trucking operations for long distance truck-trains


Workshop Agenda
The agenda for this one day event included presentations relating to the activities noted above, plus discussion time to address synergies, deployment strategies, and next steps.  Presentations were as follows (all presentations are available for download from www.IVsource.net):

Truck Automation Activities in Europe
· CHAUFFEUR II Synthesis (Bernard Favre)

· New Trends in Truck-to-Infrastructure R&D (Bernard Favre)

· Truck Automation Deployment Studies in France (Jean-Marc Blosseville (presented by R. Bishop)

· Truck Lanes and Freight Movement Perspectives in the Netherlands (Gerben Bootsma)

Truck Automation Activities in the USA
· PATH Research on Truck Automation Technology (Steve Shladover)

· Assessment of the Applicability of Cooperative Vehicle-Highway Automation Systems (CVHAS) to Freight Movement in Dedicated Lanes in Chicago (Steve Shladover)
· Overview of I-10 Coast-to-Coast Truck Lane Study Results (Jeff Hochmuth)
· Toll Truckways Proposal from the Reason Institute (Peter Samuel)
· Truck Automation Deployment Scenarios in the San Diego Region (John Duve)
Discussion
The discussion portion of the workshop focused on truck automation priorities and deployment opportunities, including technological needs, government policy / regulatory needs, deployment paths, and potential deployment sites.  A few highlights are presented in the following paragraphs, followed by bulleted items representing notes taken on flip charts.
The potential for truck automation to enhance freight movement and reduce congestion was clear to all participants, such that conversation quickly moved to the “how.”  

There was also a general consensus that the fundamental technology was “ready,” i.e. no breakthroughs are needed; only engineering of existing technology (drive-by-wire being a core aspect).  It was also noted that market forces must drive the engineering process, a market pull which currently does not exist.   As active safety systems and convenience systems (such as Adaptive Cruise Control) become more common, market pull could evolve for more advanced driver assist features.
The creation of a “National Truckways System” was a key concept presented by Mr. Duve.  (The term “truckways” was generally as a better descriptive term than “truck lanes.”)  The desired features of such a system would include:
· Unrestricted Flow / Time Efficiency

· Semi-Dedicated / Dedicated Lanes

· Incident Free / Barrier Separation

· Lane-Keeping/ Guidance / Automation

· Increased Weights / LCVs

· Safe Movement, Hazardous Wastes

· Dynamic System Infrastructure

· Dedicated Funding Source / Tolls / Fees
For truckway construction in highly developed areas, the cost and right-of-way savings offered by truck automation were seen as particularly powerful.  A study of providing truckways on a segment of California SR60 was costed at $4.3B and would require two elevated lanes each way.  With truck automation enabling one lane (plus shoulder) each way to get the same capacity, grade level construction became possible and the cost estimate dropped to $1.3B.

The results of the Chicago area truckways case study were seen as particularly valid and powerful – each of several dedicated truck lane alternatives were analyzed to be cost effective, with benefit/cost ratios between 2.61 and 5.32.
For the trucking industry, driver issues, the differing needs of various fleet types, and the need for a compelling business case were noted.  In particular, trip time reliability was seen as a key benefit which could be enabled by truck automation.  Fuel savings from automated trucking  operations is a strong card politically.  Another key political-level issue is truck size and weight restrictions.  The Reason Foundation Toll Truckways concept relies heavily on creating roadways which allow longer combination vehicles, i.e. multiple trailers.  The added safety offered by truck automation technologies was seen as a key plus in alleviating the public’s concerns about these types of vehicles.   

Potential areas of opposition within the industry were discussed as well.  A general resistance to change was noted.  Also, the argument to put more freight on rail must be addressed – this is a complex issue with a valid answer, but not a “sound bite” answer.  Further, truckers may perceive added restrictions in the truck automation concept, such as a possible misperception that they cant operate their regular tractor-trailer on regular freeways once truckways are created.  
The Japanese context was discussed.  Here, intercity freight moves mostly by rail; also, there is a strong desire to avoid large trucks  operating within cities.  Construction of a truck tunnel is being considered for cities, which could operate at higher speeds and possibly be driverless.

The infrastructure picture focused in two modes:
· All roads, anytime – Chauffeur Assist mode (ACC plus lane keeping)

· Separate truck lanes – fully automated truck operations, in platoons as needed

Deployment discussions also focused in two modes:

· Short haul drayage operations

· Chicago case study

· Southern California ports

· Border corridors

· Long haul intercity segments

· Reason Foundation Toll Truckways concept

· Highway in Southern Europe

· Trans-France north-south highway

· I-10 coast-to-coast in US

Technology Needs: 

· Integration of steer by wire with brake by wire for enhanced stability and control

· Dynamic allocation of functions of the human driver depending on situation

· Because we will not be able to totally automate driving for a few years, we need to know the “state” of the driver (fatigued, drowsy, stressed, etc).   We need biometrics about driver state.  Once we know the state of the driver, this state knowledge can be used in more optimal control.

Business Case Components
· Truck revenue flows to truck infrastructure 

· Enabling longer combination vehicles
· Travel time (especially reliability)

· Save maintenance on existing highways due to fewer trucks

· Need to develop public agency business case for truckways

· Self-financing

· Many of the above are part of the truckways story and not unique to truck automation
Opportunity Areas / Deployment Paths
· It is certain roadways will be widened in  some places (US, Southern  Europe (Lyon)) and a case can be made for building truckways rather than simply additional general purpose lanes
· San Diego study of corridor

· Interested public agencies

· Technology players (us)

· Explore alternatives

· I-4 Tampa-Hillsborough Expressway Authority

· Case study opportunity: players open

· Mexico border:  Texas, Calif

· Security is key factor
· I-81 VA

· I-10 Freight Stakeholder Group 
· Follow-on study being proposed
· I-95 Corridor Coalition

· So Calif:  SANDAG, SCAG

· I-15:  Salt Lake City to San Diego

· Congress:  $17B for freight infrastructure has been advocated 
· “CombiRoad” California – Mexican border to inland area

· Trans-Texas Corridor

· FHWA VII Mobility initiative

· Work with DOD to do high risk research then transition the results to the civilian industry 

· Explore the fuel savings /emission reductions through automation, with DOE (Office of Freedom Car and Vehicle Technologies)

· Federal subsidization of new technology assimilation in CV industry

· Look at alliances with rail for ROW and in cooperatively moving freight

Next Steps
An assortment of next steps and going-forward priorities were discussed.  The key item of the moment is to secure funding to further investigate truck automation.  Currently there is no new work in this area and existing projects are winding down.

Key points follow:
· More and more case studies!

· Initiate pooled fund study among DOTs to perform case studies

· Case studies are a path to political champions

· Go one level deeper re case studies

· Identify gaps re technology, operational modes, institutional issues

· Widen range of case studies

· Assess market development trends towards automation pre-cursors

· Address regional planning process

· Develop “kit  of parts” / tools which can be consistently applied state to state, even  if in different  combinations

· Expand previous analysis on truck automation deployment to include multiple trailer configurations , especially within captive systems such as drayage

· Develop National Partnership concept

· Package existing knowledge

· For  FHWA

· Article

· Identify FHWA contact for pursuing truck automation concepts further (Harry B)

· Identify more appropriate AASHTO committee for further discussions of the infrastructure / freight issues (Harry B)

· Southern California 
· Monitor progress to fund creation of an Inter-regional Freight Plan
· Subtask could potential fund truck automation case studies
· Specific to truck automation
· Better packaging of truck automation concepts and benefits
· Create more awareness of research results to date
· What next re Chicago?
· Be alert to contributing to ongoing studies

· Develop pavement benefits argument

· Enlist FHWA Freight Office 

· Interstate Vision Committee

· Hold additional meetings to create an ever-widening circle of advocates
Conclusion

The chair wishes to thank all participants for their time and contributions to the workshop, particularly the presenters.  The workshop will be summarized at the ITFVHA 2004 meeting in Nagoya, which will provide an opportunity for further discussions.

Prepared by Richard Bishop
Bishop Consulting

richardbishop@mindspring.com
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