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Commonwealth of Kentucky, Kentucky Transportation Cabinet

Executive Summary

The Kentucky Transportation Cabinet is committed to provide a safe, efficient, environmentally sound, and fiscally responsible transportation system, which promotes economic growth and enhances the quality of life in Kentucky.  Kentucky will ensure mobility and access by: 

· Preserving the transportation system infrastructure; 

· Improving transportation safety; and

· Improving traffic flow and freight movement

As our nation’s freeways become more congested, transportation officials are looking at new technologies that can help ease the burden on highways and lessen the frustrations of motorists. Emerging from this search are new methods of traffic technology, collectively known as Intelligent Transportation Systems (ITS).


In an effort to manage traffic congestion, whether due to lack of capacity, accidents, disabled vehicles, etc., on 88 miles of freeway in the Cincinnati/Northern Kentucky area, the Kentucky Transportation Cabinet was the principal contracting agency and Project Manager for the Advanced Regional Traffic Interactive Management and Information System (ARTIMIS).  This is the first such project in both Ohio and Kentucky, and is the first traffic management system in the nation to provide seamless traffic management across state lines.  ARTIMIS is the first major ITS effort in Ohio and the second in Kentucky.

ARTIMIS provides incident, congestion, and freeway management for the Cincinnati-Northern Kentucky Region. The project is funded by the Ohio Department of Transportation (ODOT),and the Kentucky Transportation Cabinet (KYTC) to improve traffic conditions and safety along 88 miles of the region’s highways.


Some of the benefits of the ARTIMIS system are:

· Telephone Information System for providing traffic and construction information to any caller who has a touch-tone or wireless phone.  This system has averaged over 80,000 calls per month, and a total of over 4 million calls since its inception three years ago.

· Direct 2-way radio contact with the new Northern Kentucky area-wide Law Enforcement frequency

· E-mail every 10 minutes to 10 radio stations

· Fax alerts for major incidents are sent to all media outlets and other traffic information providers as well as rest areas in Ohio and Kentucky

Description of Project (including length of time in operation)

In an effort to ensure movement of people and goods in the Cincinnati/Northern Kentucky urbanized area, the ARTIMIS TATS project is part of an Intelligent Transportation System (ITS) used to facilitate this complex effort dealing with a population of over 1.9 million citizens. 

The ARTIMIS TATS project utilizes many different roadway sensors and devices to collect travel data, which is transmitted over a fiber optic network to a control center where the data is fused into traveler information.  This information is then made available to travelers, both local and from out of the area, utilizing a variety of devices and methods.  One of the most important devices is the telephone – both landline and wireless.  The use of the telephone to provide traveler information is enhanced by utilizing a three-digit number, currently 211, to access the information resulting in a 73% increase in the number of calls to obtain information.  The traveler information is provided free of charge to most callers, the only exceptions being (1) roaming charges where applicable, and (2) air-time charges by two of the six wireless providers.

Other system components of the ARTIMIS system include:

Closed Circuit TV Cameras
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Over 80 Closed-Circuit Television Cameras (CCTV) are placed along key segments of the Cincinnati-Northern Kentucky freeways. These consist of full-motion color cameras, slow-scan color cameras, and fixed black and white cameras. The cameras relay information back to the Control Center via fiber optic cable and telephone lines.

Changeable Message Signs

40 Changeable Message Signs (CMS) are located before the major freeway interchanges to advise motorists of traffic problems and potential alternate routes. There are also 3 portable CMS which can be towed to locations where a specific, short term need exists.
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Highway Advisory Radio

ARTIMIS broadcasts traffic advisories and construction information on a dedicated radio channel 530 AM. Advisories are available during operational hours and construction information is available 24 hours a day. Reception level depends upon many factors including the quality of the receiving radio. We are in the process of adding another transmitter to boost the signal level on I-71. There are also 2 portable units that can be towed to locations where a specific, short-term need exists. These units broadcast on 580 AM. 

Reference and Ramp Markers

As you drive along the region's interstates, you've probably noticed the blue and white signs posted along the median and on entrance and exit ramps. Positioned approximately every 1/10 of a mile, the signs provide the following information:

· The direction of travel 

· The roadway you are on 

· A specific mile location
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The signs, known as reference and ramp markers have been especially helpful to stranded motorists and those in need of emergency medical assistance. These were developed and provided by ARTIMIS as an attempt to more accurately locate incidents. Information from area dispatchers indicated that they often receive multiple calls about an incident, often with conflicting data. Further complicating response is a situation called home rule in which each municipality is responsible for those portions of the freeway within its borders. Copies of the marker locations were provided to all area dispatch personnel on detailed freeway maps including jurisdictional boundaries. When someone calls in a problem, the dispatcher can direct the motorists to read the reference or ramp marker and therefore get the correct response to the problem quickly.

ARTIMIS has Federal Highway Administration approval to perform an operational test of these signs. The University of Kentucky is performing the evaluation and a draft copy of the report is available. Other cities participating in the evaluation are Lexington, KY; Louisville, KY; Indianapolis, IN; Nashville, TN; Knoxville, TN; Chattanooga, TN; and Memphis, TN. Similar signs can also now be seen in Kansas City and areas of Wisconsin.

Freeway Service Patrol Vans
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Broken-down vehicles and car accidents are two of the biggest factors contributing to highway congestion. Just one disabled vehicle can lead to hours of traffic headaches. In addition, some of these problems tie up police resources when they are not really necessary. To avoid some of the delays and inefficient use of personnel, ARTIMIS’ free motorist assistance program includes 5 Service Patrol (Samaritan) vans that patrol the central 88 miles of the freeways within the region. ARTIMIS provides 51% of the funding for these vans. CVS Drug Stores provides the other 49%.

Drivers of the vans are ASE certified mechanics and trained Emergency Medical Technicians (EMTs). They provide a variety of services, such as assisting motorists with temporary repairs, fuel, air, calling for assistance, and removing road debris.

The vans are on patrol form 6:30 a.m. to 9:30 a.m. and 3 p.m. and 6 p.m., Monday through Friday and during selected events.

Significance to the improvement of the operation of government

The ARTIMIS TATS project has regional, state, and national significance.  Traveler information is provided seamlessly without regard to municipal boundaries.  This project was easily implemented in accordance with regulations of two different state regulatory agencies.  Transit, traveler, Rideshare, special events and construction information is accessed by a single phone call.  Due to the success of ARTIMIS, the Kentucky Transportation Cabinet is in the process of implementing a three-digit number to provide traveler information on a statewide basis.  Similarly, the Ohio Department of Transportation is planning to implement a statewide usage of a three-digit number for traveler information.

The ARTIMIS TATS project has gained national recognition, which has lead to a national movement to implement traveler information projects using a three-digit telephone number.  In July 2000, the Federal Communications Commission (FCC) assigned 511 for national use in providing traveler information.  This assignment was in response to a U.S. Department of Transportation petition to the FCC stating that the most persuasive evidence supporting a three-digit number came from the ARTIMIS project serving the Cincinnati/Northern Kentucky area.  Several states and metropolitan areas are currently in the process of implementing use of the 511 number for traveler information purposes, and it is anticipated that most, if not all, remaining states will do likewise.

Benefits realized by service recipients, taxpayers, agency or state.

ARTIMIS manages traffic in two states, seven counties, and over 40 independent municipalities without regard to jurisdiction boundaries.  An independent evaluation of the ARTIMIS system has shown that 99% of users have stated that they benefited from traveler information received by avoiding traffic problems, saving time, reducing driver frustration or changing travel modes.  The evaluation also concluded that 65% of the users stated a willingness to pay for the traveler information.  Over a three-month period, the three-digit number generated 73% more calls per capita from Kentucky residents than an easy to use seven-digit number used by Ohio residents.

An analysis, which used the ITS Deployment Analysis System model for estimating the impact of ARTIMIS, determined the following benefits:

· Mobility (time savings) – ARTIMIS resulted in approximately 860 hours saved daily by travelers during peak travel time

· Travel time reliability – An average of 18,940 hours of unexpected delay is saved by travelers during peak travel time

· Improving motorist safety – IDAS estimated a 3.2 percent reduction in fatalities during peak travel time

· Improving air quality – The ARTIMIS program resulted in a 3.8 percent reduction in hydrocarbons during peak travel time.  Carbon monoxide was reduced by 3.8 percent.  It is estimated that ARTIMIS resulted in 4.7 percent reduction in nitrous oxide emissions during peak travel time

Return on investment, short-term/long-term payback (include summary calculations). Projects must exhibit measurable operational benefit.

Table 1 represents a breakdown of capital and operating costs for the ARTIMIS system.  This cost estimate is based upon data provided by OKI and the ARTIMIS operations control center.  The average annual capital cost (equivalent annual cost) is $6,540,000 based on a 10 percent rate, and an average useful life of the equipment of 10 years.  The average annual operating cost is $4,620,000.  The total average annual cost for the ARTIMIS system is approximately $11,160,000.


Table 1

Average Annual Costs for ARTIMIS



Cost Item





Cost/Value



Capital Costs




Capital costs (public)



$ 38,700,000




Other capital costs (private contributions)
$   1,500,000




Total capital costs



$ 40,200,000




Average useful life of equipment


       10 years




Average annual capital cost


$   6,540,000




    (equivalent annual cost)



Operating Costs




Average annual operating costs (public)

$  4,290,000




Average annual operating costs (private)
$     330,000




Total average annual operating costs

$   4,620,000



Average Annual Cost




$ 11,160,000

Table 2 represents the benefit/cost ratio for ARTIMIS based upon a combination of the a.m. and p.m. peak periods, and for the analysis using adjusted impact values to reflect local conditions.  As shown, ARTIMIS results in an annual savings of approximately $136 million to the Cincinnati region.  The benefits of ARTIMIS outweigh the costs by a significant margin, and result in a net benefit of $125 million per year with a benefit/cost ration of 12:1.

Table 2
Benefit/Cost Analysis for ARTIMIS using Adjusted Impact Values (Year 2000 Dollars)



Performance Measure



Annual Value



Benefits



User mobility



$     1,811,000




Travel time reliability


$ 119,511,000




Fuel consumption


$        180,000




Accidents



$     2,596,000




Emissions



$   11,753,000



Total Annual Benefits



$ 135,850,000



Total Average Annual Cost


$   11,160,000



Benefit/Cost Comparison


         12:1
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