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North Carolina 

VMT Demonstrations Project 

Concept Paper 

1. Introduction 
This document provides a conceptual overview to a Vehicle Miles Traveled (VMT) 
demonstration in North Carolina.  ACS and T-Systems have harnessed their resources and 
expertise to deliver a low-cost but effective VMT demonstration.  ACS has recently secured 
a backoffice tolling contract with NCTA and will utilise its local resources to recruit and 
manage volunteer road users, provide first line customer service support and local project 
management.  T-Systems will configure a VMT demonstration solution on the back of its 
national VMT demonstration project in England and Wales with the UK Department for 
Transport.   

T-Systems has just secured its second demonstration service contract which will enable a 
cost effective demonstration facility for NCTA. 

The UK Demonstrations Project is a 2½ year research programme set up by the UK 
Department for Transport (DfT) to establish how road pricing by Vehicle Miles Traveled, 
Time and Place (TDP) could operate reliably, accurately and affordably, whilst safeguarding 
privacy.  The project constitutes an end-to-end road pricing service demonstration, and 
includes expert consulting assignments across the full range of elements of a road pricing 
solution. Road pricing is delivered on 300,000 km of roads in England and Wales, with 
pricing based on vehicle miles traveled plus many other attributes:  

 Road user class,  
 Vehicle / emission class,  
 Road type,  
 Time class 
 Events (cordon / area  / zone / bridge / tunnel / concession toll road charging)  

The service can demonstrate interoperability with any open road tolling (ORT) service.  
Virtual gantries can easily be established to apply the correct charge when the vehicle 
passes the ORT point and then this is a simple back office transaction exchange for 
payment. 

The UK system has been operating since February 2009 and has achieved the following 
performance figures during the year: 

 115 active customers 
 Over 1 million miles charged to date 
 Proven in every region in England and Wales  
 99.9% back office system availability, no loss of IVE charge data 
 99% of customers accepted charge statements 
 Distance accuracy 99.48% 
 Charge object recognition rate 98.44% 
 False charge object recognition rate only 0.93% 
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 Percentage of charge data received at the central system within 48 hours is 98.37%  

This demonstration will simulate payment from the road user and payment to the NCTA as 
the scheme owner or toll charger. 

ACS and T-Systems are committed to delivering an effective demonstration to NCTA and 
would be pleased to provide a firm and fixed price to undertake this demonstration service.  
ACS T-Systems can indicate a likely cost to NCTA of $200,000 to undertake this project. 

2. Demonstration Overview 
ACS T-Systems propose a County-wide VMT demonstration around Raleigh Durham for a 
three month period starting in March 2010 with 10 volunteer road users. 

The VMT demonstration will utilise a sophisticated In-Vehicle Equipment (IVE) device that 
will accurately determine the vehicle miles traveled.  This ‘Smart Client’ IVE will utilise GPS 
to determine the position of the vehicle and will then use comprehensive algorithms to 
accurately and reliably place the vehicle on a map in the IVE.  The IVE will then take the 
‘map-matched’ position and ‘approved’ distance from the map, and will overlay a series of 
(Tariff Table) charging parameters held within the IVE defining user class, vehicle class and 
emissions, time, events, charge rate (price), win/lose rules, to accurately determine the 
charge payable.  The IVE will then communicate using GSM with the central backoffice 
system to send all appropriate charge data.  The central backoffice system manages all IVEs 
within the project and processes all data to formulate each road user’s charge statement or 
invoice.   

The central backoffice system will manage the production of the charge statements for all 
road users on a weekly basis and will send to each road user via email.  The central 
backoffice system will apportion all charges payable to any number of scheme owners or 
tolling authorities and will again simulate payment to the NCTA of the total payments due.  

For the road user to fully understand the charge statement and to recognise the journeys 
that appear on the statement, the central backoffice system provides an ‘Open Road’ service 
option to the road user which allows them to view routes described in the statement in more 
detail on an online map. In order to facilitate this, the IVE will be programmed remotely to 
down load route and charge information to the central backoffice system.  

Privacy may be a concern for certain road users.  To solve this issue, the smart client 
system is able to retain any sensitive, detailed location information on the IVE, and will only 
send the charge data itself to the central backoffice system for processing.  In such cases, 
the ‘Track Shield’ service option does not provide the road user with a map-view option for 
online statements, but instead offers enhanced privacy by retaining sensitive, detailed 
location information securely on the IVE. 

Road users will be provided with appropriately detailed user guide to understand how to 
operate the VMT demonstration service. 

 

3. VMT Road Charging Schemes and Related Rules 
ACS T-Systems propose three types of scheme to effectively demonstrate how VMT could 
be deployed. 
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 Scheme 1 will be a straight forward charge for all driven distance across the County. 

 Scheme 2 will be a Downtown Raleigh cordon charge, such as the London 
Congestion Charge  

 Scheme 3 will be an Interstate / Freeway charge covering the key strategic roads 
within the County. 

ACS T-Systems propose that all charges overlap with each other, so that the road user is 
always charged for Scheme 1, and will also see additional charges for driving on the 
strategic roads under Scheme 2 and into the Downtown Raleigh zone.  

Each Road User is classified into a specific User Class. This enables the Demonstration to 
consider how discounts may apply for charging in the region where you live or other such 
categories as disabled drivers or Emergency Service personnel. 

Each vehicle is classified into a specific Vehicle Class. For the initial Demonstration, vehicles 
are classified as a ‘small passenger vehicle’, ‘light goods vehicle’ or ‘heavy goods vehicle’. 
As the Demonstration Project evolves, further vehicle classifications may be implemented. 

 

3.1. Scheme 1: All Distance Driven 
Scheme 1 measures and charges all driven distance across the Raleigh Durham region.  

 
 

3.2. Scheme 2: Regional Zone Charging 
Scheme 2 consists of a central Downtown Raleigh zone.  This zone will be bounded by an 
Entry/Exit Cordon.  A charge is applied for either Entry or Exit to the Zone within the same 
day within a peak time class between 07:00:00 to 18:59:59 everyday. 
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3.3. Scheme C: Interstate Freeway Charging 
Scheme 3 measures and charges for all driven distance on the County’s Interstates and 
strategic roads.      
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4. In Vehicle Equipment 
ACS T-Systems propose to utilise a mobile phone with GPS as the basis for the IVE.  This 
device is designed as one of the world’s first mobile devices to be based on a Linux, open-
source operating system. This means that the device can be easily tailored and configured 
to meet a wide range of requirements.   

Key features of the IVE include: 

• High resolution touch screen 
2.84” (43mm x 58mm) 
480x640 pixels  

• 128MB SDRAM memory  

• 256 MB integrated flash 
memory (expandable with 
microSD or microSDHC card)  

• microSD slot supporting up to 
16GB SDHC (Secure Digital 
High Capacity) cards 
(supported microSD cards)  

• Internal GPS module  

• Bluetooth  

• 802.11 b/g WiFi  

• 400Mhz ARM processor  

• 2x 3D accelerometers  

• 2x LEDs illuminating the two buttons on the rim of the case (one bicolor [blue|orange] 
behind the power button, 1 unicolor [red] behind the aux button)  

• Tri-band GSM and GPRS. 

Some phone capabilities are deactivated so that, for the purposes of this demonstration, 
whilst capable of GSM communications, the NEO cannot be used as a conventional mobile 
phone.  

ACS T-Systems has two options for installation.  The IVE can either be installed as a hard-
wired and covert installation, or can be installed in an overt manner and powered by the 
vehicles cigarette lighter / auxiliary socket.  ACS T-Systems will work with NCTA to decide 
on the most appropriate method.  The IVE will incorporate an external GPS antenna to 
enable flexibility of install location and optimum GPS signal strength.  This antenna would 
typically be installed on top of the dashboard.  The above image shows the proposed IVE 
installed to the inside of the windscreen.  This may be equally installed using a vent-bracket 
so that the IVE is positioned to the front of the dashboard.  Alternatively, the IVE may be 
covertly installed and completely hidden from view.  Within the UK project, the IVE in 2010 
will be covertly installed. 

http://wiki.openmoko.org/wiki/Supported_microSD_cards
http://wiki.openmoko.org/wiki/Neo_FreeRunner_GPS
http://wiki.openmoko.org/wiki/Neo_FreeRunner_Wifi
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5. Central Backoffice System 
For the purposes of a cost effective demonstration, ACS T-Systems will utilise its existing 
European data centre and computing infrastructure.  The IVE will communicate using GSM 
to the central backoffice system in Germany.  Although, the communications costs for 
transferring this data would be higher than normal, this represents a lower cost 
demonstration system option than a new central backoffice system being installed in a US 
data centre. 

The data centre is secure and appropriately managed to ensure service availability.   

The central backoffice system will manage the production of each road user’s statement on 
weekly basis.  The statement will contain the weekly charges for each of the three schemes, 
and will be clearly broken down into daily journeys and appropriate VMT charges. 

The central backoffice system provides the road user with a comprehensive web facility for 
managing statements and all other appropriate information.   Here are some example screen 
shots:  
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