AASHTO Technology Implementation Group

Nomination of Technology Ready for Implementation

2007 Nominations Due by Friday, September 7, 2007

	Sponsor
	Nominations must be submitted by an AASHTO member DOT willing to help promote the technology.
	1. Sponsoring State DOT: Alaska Department of Transportation & Public Facilities

	
	
	2. Name: Frank T. Richards

	
	
	Title: Statewide Maintenance & Operations Engineer

	
	
	Mailing Address: P.O. Box 112500

	
	
	City: Juneau
	State: AK
	Zip Code: 99811-2500

	
	
	E-mail: frank.richards@alaska.gov
	Phone: 907.465.3906
	Fax: 907.586.8365

	
	
	3. Date Submitted:      

	
	
	4. Is the Sponsoring State DOT willing to promote this technology to other states by participating on a Lead States Team supported by the AASHTO Technology Implementation Group? 
Please check one:  FORMCHECKBOX 
 Yes     FORMCHECKBOX 
 No

	Technology Description (10 points)
	The term “technology” may include processes, products, techniques, procedures, and practices.
	5. Name the technology: Intelligent Specialty Vehicle System

	
	
	6. Please describe the technology: The ISVS is an integrated driver assistance package which allows the operator of a specialty vehicle to operate in zero visibility conditions.  The technology consists of four subsystems:

•
a positioning subsystem consisting of a dual frequency, carrier phase differential GPS (DGSP) providing position accuracies to better than 5 cm, 

•
an on-board digital map (a digital geospatial database) which provides roadway information (i.e., lane boundary locations, guard rail positions, etc.) to an accuracy of 10 cm or better, 

•
a collision avoidance subsystem consisting of a forward looking radar capable of providing range, range rate, and azimuth angle to up to eight targets, 

•
and a driver interface consisting of a Head-up Display and a tactile seat which indicates lane departure warnings by vibrating the seat on the side to which the lane departure is occurring.

The system provides a virtual, synthetic image of the highway in front of the vehicle; the image is accurately aligned with the physical world by calibration with what is seen through the windshield when visibility is good.  Once the calibration is stored the vehicle is ready to operate for the next weather event.

Warnings supplement the virtual image shown in the Head-up Display.  Lane departure warnings are indicated by both visual indicators (the lane boundary which is likely to be crossed is rendered in red) and tactile indicators (the side of the seat vibrates on the side of the imminent lane departure). Collision avoidance functionality is also manifest in the Head-up Display; radar information is presented as a white rectangle (an advisory state) at its proper range and azimuth angle if its range is greater than 50 feet or the time to collision is greater than three seconds. If the range is less than 50 feet or if the time to collision is less than 3 seconds, the rectangle is drawn in the color red, indicating a warning. See attached images.


	
	
	7.  If appropriate, please attach photographs, diagrams, or other images illustrating the appearance or functionality of the technology. (If electronic, please provide a separate file.)

Please check one:   FORMCHECKBOX 
 Yes, images are attached.     FORMCHECKBOX 
 No images are attached.

	State of  Development (30 points)
	Technologies must be successfully deployed in at least one State DOT. The TIG selection process will favor technologies that have advanced beyond the research stage, at least to the pilot deployment stage, and preferably into routine use.
	8.  Please describe the history of the technology’s development. The ISVS was designed in Minnesota to address snowplow operations in heavy, blowing, and drifting snow.  Its first operational test was undertaken under the FHWA’s Intelligent Vehicle Initiative Generation Zero Field Operational test. After initial testing and favorable results in Minnesota during the 2001-2002 winter, Alaska DOT procured two units for testing and operational deployment at Thompson Pass on the Richardson Highway, approximately 25 miles northeast of Valdez.

	
	
	9. For how long and in approximately how many applications has your State DOT used this technology? Alaska DOT now has three vehicles equipped with the ISVS: a snowplow and a snowblower at the Thompson Pass camp east of Valdez, and one snowplow at the Deadhorse (Prudhoe Bay) airport.  The department takes delivery of an Aircraft Rescue and Firefighting (ARFF) vehicle the fall of 2007; ISVS will be installed on that vehicle as well.  In addition, Minnesota has the ISVS deployed in three plows and a state patrol car which are in continuous service during the winter months where visibility is low due to heavy snowfalls and drifting/blowing snow. 

	
	
	10. What additional development is necessary to enable routine deployment of the technology? The existing system has been in service in Mennesota and Alaska for a number of years.  In Alaska, the system in Deadhorse is one generation newer than those at the Thompson Pass; the new system uses improved software, and is realized in a much smaller, integrated package.  The new generation has proven to be easier to install inside a small cab.

Provision of GPS corrections remains as the greatest impediment to routine deployment.  Alaska has devoted the VHF frequency of 158.775 MHz for DGPS corrections state-wide.  This addresses radio frequencies, but for a wide-scale deployment, a network of GPS base stations is needed. Minnesota, Ohio, and Texas have put into service GPS base station networks with great success, so it is feasible.  


	
	
	11. Have other organizations used this technology? Please check one:  FORMCHECKBOX 
 Yes     FORMCHECKBOX 
 No

If so, please list organizations and contacts.

	
	
	Organization
	Name
	Phone
	E-mail

	
	
	Polk County, MN
	Richard Sanders
	218.281.3952
	sanders.rich@co.polk.mn.us

	
	
	Minnesota DOT
	John Scharffbillig
	651.366.5757
	john.scharffbillig@dot.state.mn.us

	
	
	     
	     
	     
	     

	
	
	     
	     
	     
	     

	
	
	     
	     
	     
	     

	Payoff Potential (30 points)
	Payoff is defined as the combination of broad applicability and significant benefit or advantage over other currently available technologies.
	12. How does the technology meet customer or stakeholder needs in your State DOT or other organizations that have used it? At the very least, ISVS allows an operator to safely return to the shop and/or station should weather or visibility conditions quickly deteriorate.  In general, however, ISVS allows a road maintenance organization to clear highways even under conditions where roads would be closed due to difficult road and/or visibility conditions.  This capability is extremely important to Alaska, especially on highways adjacent to the Alaska pipeline, where those roads are kept open 24/7 to the extent possible. During the winter of 2006-2007, the Thompson Pass experienced heavier than normal snowfalls, and crews were able to work 24/7 on the pass using the ISVS.

	
	
	13. What type and scale of benefits has your DOT realized from using this technology? Include cost savings, safety improvements, transportation efficiency or effectiveness, environmental benefits, or any other advantages over other existing technologies. The system provides the department two primary advantages.  First is the ability of the system to allow roads to be cleared in zero or near zero visibility conditions.  This has greatly helped us meet the goal of keeping the Thompson Pass section of the Richardson Highway usable to the public, visibility permitting, 24/7.  Second, as drivers continue to use the system and gain confidence in it, driver stress, even under these extreme conditions, has decreased.  Drivers experience significantly less fatigue when using the ISVS than a previously tested 3M magnet system which only provided an audible lane departure warning and indication of which side of the lane.
The accident rates, damage to guardrails and signs appear to be significantly lower. In the past the operator rubbed the snowblower against the guardrail to insure the vehicle was on the highway. The estimated savings to the Valdez District for guardrail replacement for the pass over life cycle is $2M. The guardrail end replacement alone averaged $8K a year. With only two years of data collected the numbers look good. Not a single sign, guardrail or end has been replaced due to snow removal when the ISVS used.
The savings to commercial trucking because the pass is open sooner after a weather event is hard to calculate. What if a life is saved because emergency services are able to get to the person sooner or there is no accident because the highway is clear? With only two years of automobile accident data available to compare the accident rate appeared to be down by 50%. About six years of data is necessary to determine the actual change. 


	
	
	14. Please describe the potential extent of implementation in terms of geography, organization type (including other branches of government and private industry) and size, or other relevant factors. How broadly might the technology be deployed? Ultimately, the ISVS could be deployed on any vehicle which operates under difficult conditions: fog, snow, rain, etc., where visibility is a problem.  ISVS is being deployed in Minneapolis on transit buses which operate on narrow shoulders. 

Two factors are inhibiting a more rapid deployment of the system: (1) cost of components and (2) available networks on which DGPS corrections can be broadcast. Should demand increase, cost will drop, as has been demonstrated on nearly every electronic system ever produced.  As mentioned previously, some states in the US have implemented DGPS correction broadcast networks.  The technical capability is there; all that is needed is sufficient demand and adequate production volumes to reduce the price for widespread deployment. However, in reality the cost to deploy even a small system is still cost efficent if the highway serviced is essential for private owned and commercial vehicle safety.


	Market Readiness (30 points)
	The TIG selection process will favor technologies that can be adopted with a reasonable amount of effort and cost, commensurate with the payoff potential.
	15. What actions would another organization need to take to adopt this technology? Provision of a means to broadcast GPS corrections to roving vehicles.  For small deployments, a discrete local GPS base station work adequately; this is the deployment model used in Alaska, where one GPS base station is located in Deadhorse, and the other is in Valdez.  Widespread deployment will require a networked approach as used by Minnesota, Ohio, and Texas.  

Once GPS corrections are needed, the next step is to create the accurate digital maps needed to provide the virtual images and warnings to the driver.  These maps can be generated for less than $100 per mile in most cases, which is a very reasonable cost when compared to the cost of a single accident where the State is liable. 



	
	
	16. What is the estimated cost, effort, and length of time required to deploy the technology in another organization? At small volumes (one or two vehicles at a time), equipment costs are approximately $40K per vehicle.  Labor to install equipment adds approximately $5k to the cost (including custom bracketing needed for a new design; fleets of the same vehicle can be done at a considerably lower cost).  DGPS base station equipment costs approximately $20K; installation costs can be low (~$1k) with an existing tower and FCC frequency coordination done in house.  If a custom tower is need to support the GPS broadcast antenna, costs can exceed $100K. 

	
	
	17. What resources—such as technical specifications, training materials, and user guides—are already available to assist deployment? Presentations, operational manuals, and an installation guide are presently available. After installation of the equipment and testing the Intelligent Vehicle Lab Staff provided instruction to our equipment operators.

	
	
	18. What organizations currently supply and provide technical support for the technology? The Intelligent Vehicles Lab at the University of Minnesota is currently the sole provider of technical support to the in-vehicle system.  Most equipment (i.e., DGPS, Radar, displays) are off-the-shelf hardware, and are supported by their respective manufacturers. The Trimble Reference Station was purchased from, installed and commissioned by: Accupoint, Anchorage, 7125 Old Seward Highway, Suite 100, Anchorage, AK 99518-2282. Most Trimble dealers provide these services.  

	
	
	19. Please describe any legal, environmental, social, intellectual property, or other barriers that might affect ease of implementation. The University of Minnesota Intelligent Vehicles Lab holds a number of patents on this system.  Patents include the in-vehicle system, the geospatial database (i.e., digital map), and in-vehicle displays.  However, the mission of the Intelligent Vehicles Lab is deployment; licensing this technology should not prove problematic. The selection of the frequency for the reference station broadcase of the correction to the vehicles and its licensing may be an issue depending on the deployment location. 

	Submit to

AASHTO Contact
	Keith Platte

Phone: 202.624.7830

Fax: 202.624.5469

kplatte@aashto.org
	American Association of State Highway & Transportation Officials

444 North Capitol Street N.W., Suite 249

Washington, DC 20001


