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1. Introduction

In December 2007, the University of Maryland, on behalf of the I-95 Corridor Coalition and its member agencies,
contracted with INRIX, Inc. to supply real-time traffic flow data to the Coalition and its member agencies. The
contract is an Indefinite Deliverable, Indefinite Quantity (IDIQ) contract. All activities under the contract will by
tasked by Work Order.' On February 3, 2008, the Work Order of the contract was executed to establish a “Core

Network” of coverage for the initial three years.

The Work Order contained the following scope requirement: “Upon execution of this task order, INRIX will deliver
to the Coalition within two months all necessary documentation on the interface format consistent with the
requirement of ‘open and published standards’ in the contract.” This Project Interface Guide fulfills this requirement

for “all necessary documentation.”

Document Purpose/Objective

This Project Interface Guide is focused on assisting those in the Coalition and its member agencies to access traffic
data and integrate the data into applications. It is intended to contain all information necessary to access, interpret,
and reference data provided by INRIX. As a security measure, this document does not contain valid access codes. The
University of Maryland will manage access codes and provide them to the member agencies as requested and in

accordance with the MOU each agency executes with the University of Maryland to participate in the project.

Document Configuration Management

Although this document is not intended to change very often, it will be placed under version control. Several agencies
are considering or are in the process of expanding roadway coverage beyond the “Core Network” created in
additional Work Orders. This document is designed to avoid requiring changes if or when coverage is expanded — the
information provided herein applies to current and future coverage. Additionally, the current version of this

document will be available at and is referenced as the Vehicle Probe Project .

' For more information on the project, please go to:



http://www.i95coalition.org/
http://www.i95coalition.org/

The Products

\

The Products—-“ How t o access the Vehicle Probe

Moni toring System”

Data from the traffic monitoring system can be accessed through one of four methods, an overview and purpose of

cach method is given below.
Project Monitoring Website

The Project Monitoring Website provides graphical access to the VPP in a fashion similar to online mapping services,
and is typically a person’s first interaction with the VPP. The site provides a map-based interface to the entire VPP

network. The monitoring site is available via the internet at http://i95.inrix.com/, and requires a username and

password. Personnel can request an account through the website. If the corresponding agency has executed a Data
Use Agreement (DUA), then registration will be granted usually within 24 hours. A sample screen of the map
interface is shown in Figure 1.3. Traffic is color-coded according to severity of congestion. Individual links can be

selected (as shown), and link specific data will be display in a balloon window as illustrated.
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Figure 1.1: Screen shot of the Project Monitoring Website
XML Redime Data Feed

The heart of the VPP is a real-time, internet based data feed. This XML-based data feed provides the specific traffic
reporting metrics for each link in the network. The data is accessed through an API call that is fully detailed in the
Project Interface Guide. The data feed is the primary method to access and integrate real-time data into agency

applications. Data can be called as frequently as once per minute.

Archive Data Services
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All traffic data reported through the VPP is archived at 5 minute intervals by INRIX, and made available to Coalition
members via the Project Monitoring Website. Data can be requested for a specific time period, and for a specific
state. Data requests are usually serviced within 24-48 hours, and an email message is sent informing the user of the

data availability. Data is delivered as CSV files that can be imported into spreadsheets and database applications.

In addition to the INRIX archive, the University of Maryland Center for Advanced Transportation Laboratory (CATT
Lab) archives the VPP data at one minute intervals for the entire network. The CATT Lab archive has been active
since October 2008. Visualization tools, performance measure tools, bottleneck analysis, and querying tools are
being made available via the CATT Lab’s data system. These tools are internet-based, and expected to be available to
Coalition members in 2011. In the interim, and for assistance with detailed data queries, contact CATT Lab

personnel for assistance.

Various other roadway authorities or academic institutions may also be archiving data specific to your region.
Map Overlays

In addition to the data service, INRIX provides a more streamlined method to integrate data onto existing web-based
maps. This product is intended for agencies that want to generate traffic maps customized to their jurisdiction
utilizing the VPP data. The overlay provides a means to access the VPP data in a way that can be directly imported
into many standard digital maps currently in use for web services. The project interface contains full details.

Data Items

Traffic data is at the heart of the system. Some data items were explicitly specified in the RFP, while other items
INRIX provides as value added, and others have been added in collaboration with INRIX in order to improve the
usability of the VPP data. All data items can be viewed from the Project Monitoring Website, and are available in the
XML data feed.

1 Speedhe current estimated space mean speed for the roadway segment in miles per hour.
M Travel Timeéhe current estimated time it takes to traverse the roadway segment in minutes.

1 Reference Speedhlculated “free flow” mean speed for the roadway segment in miles per hour (capped at
65 miles per hour). This attribute is calculated based upon the 85th-percentile of the observed speeds on that
segment for all time periods, which establishes a reliable proxy for the speed of traffic at free-flow for that

segment.
1 Average Spé@chistorical average mean speed for the roadway segment for that hour of the day and day of

the week in miles per hour.

I Scorahree discrete values are defined:
0 “30” —Real-time time data for that specific segment

0 “20” — Estimate of speed relies heavily on historical data, specifically the average speed. May have some

real-time data.

0 “10” — Estimate of speed is based on historical data, specifically the reference speed.




1 Confidence V@luelue) - in December 2009, INRIX began publishing a confidence value separate from
the score attribute to provide supplemental information on the fidelity of real-time data. C-Value ranges

from 0 to 100 and is provided only when the Score = “30”
i Date and Time: UTC timestamp at which the response was generated.

1 TMC Segmehé Traffic Message Channel code that defines the beginning and ending point of the roadway

segment being reported.

See the Project Interface Guide for further details.
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2. Data Access

Access to the INRIX data is granted once a member agency has signed a Data Use Agreement. This process is
managed by the University of Maryland. Upon confirming the execution of the DUA a vendorID and ConsumerID
can be provided to the agency or their contractors upon request. A VendorID and ConsumerID are the required
credentials for accessing all data discussed within this document outside of the Monitoring Site. The project
Monitoring Site is located at and provides a visualization of traffic conditions on a map and

access to archived data.

The following sections describe how authorized parties request data from INRIX. Fictitious values are shown in this
document for access credentials, times, and output data. The intent is to show consistent values between sections to

help readers to follow the logic by examining the API calls and resulting responses.

INRIX delivers files to customers via a Web Services Application Programming Interface (API). All API requests are
made via Hypertext Transport Protocol (HTTP). A single universal “traffic” APl is used for this project. The API can
be used several different ways to enable each Service Requestor (the agency accessing the data) to obtain various types

of data for specified road segments.

Authentication

To use the traffic API, a Service Requestor must first provide authentication information to obtain a renewable
security token that is then used for subsequent API calls. To obtain a security token, the Service Requestor must
make a call to GetSecurityToken. The response to this call returns a security token and also provides the URL to
use for all subsequent API calls. The Server Paths element within the GetSecurityToken response should be used to
determine the primary paths for subsequent calls. For API calls the primary path returned will look something like
this:

< ServerPath type =" API " region =" NA "> http://na -api.inrix .com /Traffic/Inrix.ashx </ ServerPath >

When a security token is issued by the INRIX system, it is valid for a preset number of minutes. The
GetRoadSpeedInSet APT will take the security token as one of its required input parameters. Once the appropriate
number of minutes has elapsed from the time the security token was issued, all calls to GetRoadSpeedInSet will
return with failures until a new security token has been requested. The GetRoadSpeedInSet API is the primary API

that will be used for the project and expiry for the security token is currently set at 30 minutes.

GetSecurityToken API Call

Below is an example GetSecurityToken API call using HTTP.

There are four elements of this API call:

URL The primary path to send the API call to. (http://api.inrix.com/Traffic/Inrix.ashx )
Action The name of the API call (GetSecurityToken)
Vendorld An INRIX assigned value. Each member agency allowed access to INRIX data will have a

unique value to be included in the call where <yourVendortlgplaced. These Ids will be
provided to agencies through and managed by the University of Maryland.



http://i95.inrix.com/
http://api.inrix.com/Traffic/Inrix.ashx?action=getsecuritytoken&vendorid=YourVendorID&consumerid=YourConsumerID
http://api.inrix.com/Traffic/Inrix.ashx?action=getsecuritytoken&vendorid=YourVendorID&consumerid=YourConsumerID

Consumerld  Each member agency assigned a Vendorld will be provided a set of ConsumerIDs for specific
individual/machine access to INRIX data. The value is to be included in the call where
<yourConsumeklfllaced. These Ids will also be provided to agencies through and
managed by the University of Maryland.

GetSecurityToken API Call Response

- <Inrix docType =" GetSecurityToken " copyright =" Copyright INRIX Inc. " versionNumber ="3.7.1 "
createdDate =" 2011 -09 -13 T16:35:09Z " statusld =" 0" statusText =" responseld =" e333 d650 -d207 -45e6 -9173 -
630c52720cf4 ">
- <AuthR esponse >
< AuthToken expiry ="2011 -09 -

13 T17:34:00Z "> VZdOMY3EG UdddBeMX* cOy2SFoccpdPxWKbEcLkuMqc| </ AuthToken >
< ServerPath > devzone.inrix.com/traffic/inrix.ashx </ ServerPath >
- <ServerPaths >
< ServerPath type =" APL|" region =" NA "> hitp://na.api.inrix.com/\V/3/Traffic/lnrix.ashx </ ServerPath >
< ServerPath type =" TTS" region =" NA "> http://na.tts.inrix.com/V3/Tiles/Tile.ashx </ ServerPath >

</ ServerPaths >
</ AuthResponse >

</ Inrix >
* Note: in subsequent calls you should use the path identified by the ServerPath element type =API inthe
GetSecurityToken  response as the primary path . For North American API Calls on the current version of the
platform  this would be: . The legacy path  of
will continue to work for a period of time but best practice will be to use the
Server Paths element within the GetSecurityToken response to determine the pri mary path for subsequent calls ,
seen is green highlight above. It is suggested that all code be written to accommodate subsequent API calls being
made to the path returned in the ServerPath element. I f youdr e maki nlgallsfardatadhe type = A P API;
if youdre making calls to obtain traffic tiles then the path = T

Each XML response to this API call will contain two basic elements, cach having several attributes.

Inrix — The root element in the response for all APIs is always <Inrix>. It contains response data in
child elements and information about the request in the following attributes:

0 The doCTyp&ntifies the API called and the schema used for the response.

0 The copyrightribute identifies the INRIX, Inc. copyright.

0 The versionNo@attribute refers to the version number of the INRIX traffic services platform
that produced the response.

0 The createdDaigibute is the timestamp indicating when the response was created. The
timestamp specifies a DateTime value, formatted according to the ISO 8601 standard and
expressed in UTC time. The format of the attribute is YYYY-MM-DDTHH:MM:SSZ. The “T”
character separates the date from the time, and the “Z” character specifies that UTC time is
used.

0 The statughttribute indicates whether an API request succeeded or failed. Each Statusidlue
is associated with a unique StatusTexXlie. A statuslglintended to be convenient to handle in
code. StatusID=0 is a successful call. Email if you require a list of all
possible statusID responses

0 The StatusTextresponds to the statusld. A statusText is intended to be convenient for

humans to interpret. Email if you require a list of all possible

95 Interface Guide
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http://api.inrix.com/Traffic/Inrix.ashx?action=getsecuritytoken&vendorid=1475081846&consumerid=3f9ea3e4-5797-4ea4-9dee-cc86060aa1be
http://api.inrix.com/Traffic/Inrix.ashx?action=getsecuritytoken&vendorid=1475081846&consumerid=3f9ea3e4-5797-4ea4-9dee-cc86060aa1be
http://api.inrix.com/Traffic/Inrix.ashx?action=getsecuritytoken&vendorid=1475081846&consumerid=3f9ea3e4-5797-4ea4-9dee-cc86060aa1be
http://na.api.inrix.com/V3/Traffic/Inrix.ashx
http://ws.inrix.com/Traffic/Inrix.ashx
mailto:i95support@inrix.com
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0 The responseldgged by INRIX for future use in assisting customer inquiries. Service
Requestors can use responsedbway for INRIX to identify the specific API call that was
made. It is recommended that Service Requestors log this information to expedite technical
support incidents.

0  EXpirythe security token will expire after a pre-set interval. This interval is returned in the
"expiry" attribute. A request using an expired token will return with the following attributes
in the INRIX element: statusld="43" statusText="TokenExpired". At the time that this
document was published the default token expiry is 30 minutes.

O  When a token has expired, your code should call GetSecurityToken to obtain a new token, and
then re-issue the request.

O  The ServerPath value in the response is the path to which all subsequent requests should be

made.

1 AuthResponse — The <AuthResponse> element contains the security token necessary to authenticate
the traffic data API calls.
0 The AuthTOKelament provides an active security token that is to be included in the traffic
data API calls. The value is a text string.
0 The ServerPalhinent provides the active path that is to be the primary path utilized in the
traffic data API calls.

Using the Authentication Information
The AuthTokenl ServerPathuld then be used in all subsequent calls. You can see here the token in purple text

and the server path in red text:

http://na.api.inrix.com _/Traffic/inrix.ashx ?Action=GetRoadSpeedInSet& TmcSetld=244463578&SpeedOutp
utFields=Speed, Average,Reference,Score, TTM&Units=0&FullTMC=true& Token=BXu4DtvRjx6vkBr-
ZpYPa*rHQOHNMFWNehrxPa-0lmb0 |

Note that the token widixpire after a predetermined amount oétipresently 30 minutesusercode
must be designed to request a new token once a call using the a previsnggeclieeh or at a set interval
less than the expiry duration.

Traffic Data Access

A single traftic API, GetRoadSpeedInSet, is used to obtain all traffic data where INRIX manages a TMC Set ID,
such is the case for the I-95 VPP. The traffic API can return any combination of the traffic data attributes for sections
of road specified in the API call. There are six data attributes: speed, travel time, data confidence score, average
speed, reference speed and C-Value. These data products are described in detail in later sections and are returned for
each TMC code.

INRIX has defined two different ways for Service Requestors to use the traffic API, such that the optimum balance
between simplicity and performance can be realized. The Simple data agg@ssch provides simple access to data, at
the expense of increased file size and server load. The minimex data latesigyoach uses a more complex data access
scheme that minimizes file size and maximizes responsiveness. Both approaches provide access to real-time data as

frequently as every one minute. These two approaches are described in detail below.

Calling the Traffic API
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The traffic APl s called using an HTTP request, as shown in the following sample URL

http://na.api.inrix.com/V3/Traffic/Inrix.ashx

There are six parameters in this API call:

T URL- Specifies the Internet address of the service which handles the API call. The active SrverPatiRL
provided from the GetSecurityToken API response should be used.

1 Action Specifies the name of the API call (GetRoadSpeedInSet).

i Tmcseﬂdipecifies an INRIX assigned unique value that informs the INRIX data service which specific
road segments for which data are to be returned to the Service Requestor. Specific TmcSetld values will
be provided to, and managed by, the University of Maryland. More details about TmcSetld and TMC
location referencing are provided in Sections 3 and 4 of this document. For a current list of TMC Set
IDs please contact the University of Maryland.

1 SpeedOutputFigtolstional) Specifies which of the five possible traffic data attributes the service
requestor is secking. The five attributes are Speed, Average, Reference, Score and TTM (travel time in
minutes, confidence). Any or all of these data types can be requested and are comma delimited within

the URL; they are described in detail in section 3.

I Units- (Optional) Specifies whether English or metric units are used for speed values. The default
value, 0, specifies English units, 1 is used to request metric units.

1 FullTMC (Optional) Specifies the format used to identify TMCs. This should be set to “FUllTMC=true
to get data returned with the TMC location reference format described in section 4. Setting this value to
false combines internal and external TMC codes such that they are reported as a single TMC without
reporting the internal of an intersection separate from the stretches of road leading up to the
intersection. It is suggested that VPP users of the API use FullTMC=true as it is most consistent with
the documentation for the project. If there is interest in using compact TMCs please contact the INRIX
technical lead listed at the conclusion of this document and they will provide an overview of this
parameter.

M1 Token Specifies the active security token. The active AUthTOkpﬂ)vided from the GetSecurityToken
API response should be used.

For each of the following API call definitions, section 3 will contain the resulting output data provided to the Service

Requestor.

Simple Data Access Approach
The following API call requests all five data products for the desired road segments:

Example API Call #1:

http://na.api.inrix.com/V3/Traffic/Inrix.ashx ?Action=GetRoadSpeedInSet& TmcSetld=234763578&Speed
OutputFields=Speed,Average,Reference,Score, TTM&Units=0&Full TMC=true& Token=BXu4DtvRjx6vkB
r-ZpYPa*rHQONMFW444rxPa-0lmb0 |

95 Interface Guide
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http://na.api.inrix.com/V3/Traffic/Inrix.ashx
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http://ws.inrix.com/Traffic/Inrix.ashx?Action=GetRoadSpeedInSet&TmcSetId=234763578&SpeedOutputFields=Speed,Average,Reference,Score,TTM,confidence&Units=0&FullTMC=true&Token=BXu4DtvRjx6vkBr-ZpYPa*rHQ0NMFWNehrxPa-0lmb0|
http://ws.inrix.com/Traffic/Inrix.ashx?Action=GetRoadSpeedInSet&TmcSetId=234763578&SpeedOutputFields=Speed,Average,Reference,Score,TTM,confidence&Units=0&FullTMC=true&Token=BXu4DtvRjx6vkBr-ZpYPa*rHQ0NMFWNehrxPa-0lmb0|
http://na.api.inrix.com/V3/Traffic/Inrix.ashx
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If a real-time update rate of less than 1 minutes is desired, then the minimized data latency approach should be used.
This involves scheduling API calls so that rapidly changing data are refreshed frequently without requesting slowly
changing data. There are three API calls that should be synchronized as described here.

To obtain current traftic flow conditions, this API call can be made as frequently as every one minute:

Example API Call #2-A:

http://na.api.inrix.com/V3/Traffic/Inrix.ashx ?Action=GetRoadSpeedInSet& TmcSetld=234763578&Speed
( )ulpull"icl(]\:SPuwI .Score, TTM&Units=0&FullTMC=true& Token=BXu4DtvRijx6vkBr-
ZpYPa*rHQONMFW444rxPa-0lmb0 |

To obtain the historical average conditions, this API call should be made once an hour within the first few minutes of

every hour (historical average conditions update hourly on the hour):

Example API Call #2-B:

http:/na.api.inrix.com/V3/Traffic/Inrix.ashx ?Action=GetRoadSpeedInSet& TmcSetld=234763578&Speed
()UtputFivl(ls:A\'vmyc&Units:()& Ftllsz\l(‘:truv&Tol(vn:BXuﬂrI)t\'Rix(w\‘l{Brf'f'pYl’a44—'1r( YONMFEWNehrx
Pa-0lmb0

To obtain the reference or free flow speed, this API call should be made once a day or once a wecek (reference speed

updated infrequently):

Example API Call #2-C:

http://na.api.inrix.com/V3/Traffic/Inrix.ashx ?Action=GetRoadSpeedInSet& TmcSetld=234763578&Speed
OutputFields=Reference& Units=0&Full TMC=true&Token=BXu4DtvRjx6vkBrdd
*rHQONMFEFW444rxPa-0lmb0 |

Notet hat i f t he agenc wduseavesmge onrdference speedsathea onty the API callo t
obtaining current traffic flow conditio(@xample #2A) is necessaryfou may also request no
SpeedOutputFields aalll availablevalues will be returned.



http://na.api.inrix.com/V3/Traffic/Inrix.ashx
http://ws.inrix.com/Traffic/Inrix.ashx?Action=GetRealTimeRoadSpeedInSet&TmcSetId=234763578&SpeedOutputFields=Speed,Score,TTM&Units=0&FullTMC=true&Token=BXu4DtvRjx6vkBr-ZpYPa*rHQ0NMFWNehrxPa-0lmb0|
http://ws.inrix.com/Traffic/Inrix.ashx?Action=GetRealTimeRoadSpeedInSet&TmcSetId=234763578&SpeedOutputFields=Speed,Score,TTM&Units=0&FullTMC=true&Token=BXu4DtvRjx6vkBr-ZpYPa*rHQ0NMFWNehrxPa-0lmb0|
http://ws.inrix.com/Traffic/Inrix.ashx?Action=GetRealTimeRoadSpeedInSet&TmcSetId=234763578&SpeedOutputFields=Speed,Score,TTM&Units=0&FullTMC=true&Token=BXu4DtvRjx6vkBr-ZpYPa*rHQ0NMFWNehrxPa-0lmb0|
http://ws.inrix.com/Traffic/Inrix.ashx?Action=GetRealTimeRoadSpeedInSet&TmcSetId=234763578&SpeedOutputFields=Speed,Score,TTM&Units=0&FullTMC=true&Token=BXu4DtvRjx6vkBr-ZpYPa*rHQ0NMFWNehrxPa-0lmb0|
http://na.api.inrix.com/V3/Traffic/Inrix.ashx?Action=GetRoadSpeedInSet&TmcSetId=234763578&SpeedOutputFields=Average&Units=0&FullTMC=true&Token=BXu4DtvRjx6vkBrffpYPa444Q0NMFWNehrxPa-0lmb0|
http://na.api.inrix.com/V3/Traffic/Inrix.ashx?Action=GetRoadSpeedInSet&TmcSetId=234763578&SpeedOutputFields=Average&Units=0&FullTMC=true&Token=BXu4DtvRjx6vkBrffpYPa444Q0NMFWNehrxPa-0lmb0|
http://na.api.inrix.com/V3/Traffic/Inrix.ashx?Action=GetRoadSpeedInSet&TmcSetId=234763578&SpeedOutputFields=Average&Units=0&FullTMC=true&Token=BXu4DtvRjx6vkBrffpYPa444Q0NMFWNehrxPa-0lmb0|
http://na.api.inrix.com/V3/Traffic/Inrix.ashx
http://ws.inrix.com/Traffic/Inrix.ashx?Action=GetRoadSpeedInSet&TmcSetId=234763578&SpeedOutputFields=Reference&Units=0&FullTMC=true&Token=BXu4DtvRjx6vkBrdd%20*rHQ0NMFWNehrxPa-0lmb0|
http://ws.inrix.com/Traffic/Inrix.ashx?Action=GetRoadSpeedInSet&TmcSetId=234763578&SpeedOutputFields=Reference&Units=0&FullTMC=true&Token=BXu4DtvRjx6vkBrdd%20*rHQ0NMFWNehrxPa-0lmb0|
http://ws.inrix.com/Traffic/Inrix.ashx?Action=GetRoadSpeedInSet&TmcSetId=234763578&SpeedOutputFields=Reference&Units=0&FullTMC=true&Token=BXu4DtvRjx6vkBrdd%20*rHQ0NMFWNehrxPa-0lmb0|
http://ws.inrix.com/Traffic/Inrix.ashx?Action=GetRoadSpeedInSet&TmcSetId=234763578&SpeedOutputFields=Reference&Units=0&FullTMC=true&Token=BXu4DtvRjx6vkBrdd%20*rHQ0NMFWNehrxPa-0lmb0|

/

3. Traffic Data Files Format

This section describes the format of the XML responses that are received from INRIX based on the different traftic
API calls specified in section 2. First, the general architecture of the project files will be described, then the details
related to the elements and attributes of the files will be listed. Finally, specific examples will be shown that illustrate

the format of the response to each API call.

Initial Project File Architecture

Since the project area may ultimately span tens of thousands of road miles and many states, the project is being
implemented in a modular fashion to reduce the file sizes and complexity of requests and responses. As described
briefly in the Data Access section, the overall roadway coverage will be subdivided into discrete TMCSetlgts. These

lists will be divided in multiple ways:

i By State: The distinct TMCSetitks will be created for each state containing contract road mileage. For the
initial Work Order, this will be six states: New Jersey, Pennsylvania, Delaware, Maryland (includes District
of Columbia coverage), Virginia and North Carolina, and as of August 2009, South Carolina. Florida has
been added as of June 2010. Other states and geographies have been added since.

1 By Road Type: For each participating state, two different TM CSetlglsl be created: “Freeway Coverage,”
and “Arterial Coverage” In cases (or states) where both coverage types are offered a thired “All Coverage”
TMC Set ID has been created.

1 Note that TMC set IDs can be comma separated within the call to return more than one set within the

response.

A mapping of which Id applies to which state and road type will be provided to agencies by the University of
Maryland. Service Requestors can request any TMC Set IDs for the project. The application and its geographic scope
that the Service Requestor is seeking data for will determine which TMCSeg#l)s/are used and how many API calls
will be made each time period. TMC Set IDs can be comma separated within the AP call. With each new state that is
added to the project at least two additional TMC Set Ids will be created.

Please contact the University of Maryland for a complete list of the current TMC set IDs that have been created for
this project. TMC set IDs have changed from the original launch date of this project, using the correct IDs is crucial

to the accuracy of the data returned.

Archive Data

As part of the project INRIX has provided access to archived speed data for the roads covered in the contract. The
archive data is not available via API, but rather by state and road type within a .csv file that is returned after a request
is made on the site. Archive data is available from the I-95 coalition monitoring site that is hosted by INRIX at

All member agencies that have signed a DUA with the University of Maryland have access to
the I-95 Monitoring Site. To obtain access once a DUA has been signed please visit the site and follow the
registration link, your account will be approved within 24-48 hours of registration, approval is manual and
is not immediate. Data archive requests may take up to 48 hours to process and you will need to return to the site

to obtain the results of your request.

Coverage Expansion
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If and when roadway coverage is added, it could be in a new state or in a state where coverage already exists. The

process for expanding coverage under these two scenarios differs slightly, as described below:

T

New States: For each new state, additional TMC Set IDs would be created —just as for the original core

states.

New Coverage in Existing States: When coverage is expanded in a state where coverage currently exists, as
part of the mobilization process, the new TMCs will be added to the existing TMC sets. The original TMC
set IDs will be maintained but may return additional TMCs. Integrators should plan on the possibility that

the number of TMCs within a TMC set could change if coverage is added in specific states

In the future INRIX may offer additional APIs that allow agencies and integrators to create and manage their
own TMC sets where subsets of the data can be called with a TMC set ID that is created independent of

INRIX, further documentation on this topic can be found below.

INRIX updates the underlying map data for which we report speeds approximately once per year. This
allows INRIX to report speeds on the most current/accurate road geometry and coverage. There will be
annual communications from INRIX specific to the updating of our map data and how any update may affect
those using INRIX data. Updating map data benefits everyone who consumes INRIX data. To be added to
the bulk communications that INRIX sends out about map data updates (or any of the project updates) please
send mail to requesting to be added to the bulk communication list for the I-95
project and we will add the appropriate email addresses to our distribution. Note, that when INRIX
performs a map data update, some TMC locations and lengths may change and information about changes

will be included in INRIX communications about digital map data updates.

Data File Format

Each XML response to the traffic API call will contain two basic elements, each having several attributes.

1

INRIX — The root element in the response for all APIs is always <Inrix>. It contains response data in child
clements and information about the request in the following attributes:

0 The doCTyp@ntifies the API called and the schema used for the response.

0 The copyrighttribute identifies the INRIX, Inc. copyright.

0 The versionNumhbebute refers to the version number of the INRIX traffic services platform that
produced the response.

0 The createdDatgibute is the timestamp indicating when the response was created. The
timestamp specifies a DateTime value, formatted according to the ISO 8601 standard and
expressed in UTC time. The format of the attribute is YYYY-MM-DDTHH:MM:SSZ. The “T”
character separates the date from the time, and the “Z” character specifies that UTC time is used.

0 The statudhttribute indicates whether an API request succeeded or failed. Each statushdlue is
associated with a unique StatusTexlie. A statusléintended to be convenient to handle in code.

0 The Statl]-SEXf:orresponds to the statusld. A statusText is intended to be convenient for humans to
interpret.

0 The responseldgged by INRIX for future use in assisting customer inquiries. Service Requestors
can use the responsedbway for INRIX to identify the specific API call that was made. It is
recommended that Service Requestors log this information to expedite technical support incidents.

1 Traffic Data Element — All responses will include a <RoadSpeedResultSet > element that contains a

<RoadSpeedResults> element. The <RoadSpeedResults> element contains the traffic data elements:
0 The UtGattribute is part of the <RoadSpeedResults> element that is the UTC timestamp at which
the response was generated. The timestamp specifies a UTC time, formatted according to the ISO

8601 standard in the form YYYY¥ MM DDTHH:MM:SSZ The “T” character separates the date
from the time, and the “Z” character specifies that UTC time is used.



mailto:i95support@inrix.com

0 The TMGlement includes the specific traffic data attributes requested in the API call. Each
TMCSetld references a list of roadway segments for which information is to be provided. Each
roadway segment is defined by its unique 9 character TMC location code (the next section on
Location Referencing will describe these codes in great detail). For each TMC location code in a
given TmcSetld (e.g. all roads in Delaware), the response will contain a TMGttribute. The specific
attributes will depend upon the specific API call, but will include all or some of the following:

A The speegtribute provides the current estimated space mean speed for the roadway
segment in miles per hour.
A The averageribute is the historical average mean speed for the roadway segment for that
hour of the day and day of the weck in miles per hour.

The refereng@ibute is the calculated “free flow” mean speed for the roadway segment in

miles per hour (capped at 65 miles per hour). This attribute is calculated based upon the

>\

85th-percentile point of the observed speeds on that segment for all time periods, which
establishes a reliable proxy for the speed of traffic at free-flow for that segment.
A The SCOR&tribute is an indicator of data type. Three discrete values will be provided:
 “30”— Real-time time data for that specific segment

I “20” — Based on real-time data across multiple segments and/or based on a

combination of expected and real-time data

 “10”— Based primarily on historical data or road reference speeds
0  See prior comments specific to the planned additional parameter for the
new C-Value (confidence value) for which the University of Maryland
has written a white paper.
A The travelTimeMinatt&Bute is the current estimate time it takes to traverse the roadway
segment in minutes.

The C-Value

In December 2009 INRIX began publishing a C-Value, or confidence value, to I-95 users in the API data feed (it has
been officially available since May 2009 within the archive data that is accessed via the I-95 Monitoring Site), the C-
Value is separate from the score attribute. The C-Value is designed to provide supplemental information to the
‘score’ attribute to best identify the type and confidence of the data being sent by INRIX. The below is a sample
(with very few TMCs) that shows how the C-Value will be returned in an API response once enabled. The C-Value
alone is not intended to convey whether the data is purely real-time, nor is it intended to map to specific thresholds
relating to use. Rather, when used in conjunction with ‘score’ the C-Value allows agencies to make an independent
determination as to the type and confidence of the data based on individual use cases. It is important to remember
that the ‘score’ is used to determine the type of data (a score of ‘30’ represents pure real-time data), and the C-Value
should be used to add commentary to the score, or a confidence of the real-time data. The coalition in joint effort
with the University of Maryland has prepared a white paper specific to the C-Value and its suggested use. The bullets

below are important to consider when using the C-Value:

1 Real-time speeds have variability which is a function of driver behavior and congestion state
1 A model of confidence must capture this variability and identify speed estimates which are inconsistent with
‘expectations’

I Our model of ‘expectations’ is based on three time-scales which are used within the INRIX calculation to

produce the single C-Value, it is a blended calculation based on all three time-scales:

I Short-Term:
(a) -Probe data is a reliable estimator of current speeds if their density is sufficient:

(b) -If sufficient real-time data points, then confidence value is 100

95 Interface Guide




 Mid-Term:
(a) -Compute a model of speed distributions within the last 45 minutes

(b) -Is the current speed probable given mid-term speeds?

-Confidence value is proportional to probability

E ]

Long-Term:
(a) -Historic data can be used to create a very dense model of average behavior. Within a broader

range, these speeds can validate current speeds
(b) -If current speed is within confidence interval about the historic average, then confidence value

is 100

{ The C-Valueis expected to be returned only when a sufficient amount of real-time data exists for which to
calculate confidence (in other words, when ‘score’ is 30)

1 C-Value of 100 represents that there was: high data density + the current data is very consistent with the
data over the past 45 minutes + current data is very consistent with the historical data

1 The C-Value was jointly developed between INRIX and the University of Maryland, for which
benchmarking has been done

1 Validation testing by the University of Maryland has determined that there is a linear relationship between
the C-Value and average error, the higher the C-Value the lower the average error (more in depth
information about the testing and how an agency might utilize the new C-Value is under development by
Coalition and UMD staff and will be forthcoming in a separate document)

{ The C-Value will not appear in the API response until it has been manually enabled on a per vendor basis by
INRIX

1 When requesting the c-value as part of the previously structured API requests, the c-value is termed
‘confidence’, so if you’re requesting specific SpeedOutputFields you will be required to add ‘confidence’ to
the string to have c-value returned in the INRIX response. (Example:
&SpeedOutputFields=Speed,Average,Reference,Score, TTM, confidence&. .. ... )

<Inrix docType =" GetRoadSpeedInSet " copyright =" Copyright INRIX Inc. " versionNumber ="3.0.0 " createdDate =" 2010 -06 -
21T23:33:38Z " statusld =" 0" statusText =" responseld =" 9b555 mjhfd 4399 -4930 -8ce4 -ca3d599 72153 ">

- <RoadSpeedResultSet coverage =" 255 ">
- <RoadSpeedResults timestamp =" 2010 -06 -21T23:33:37Z ">

<TMC code =" 125P05037 " speed ="58 " average =" 65" reference =" 65" delta =" -7" score =" 30" c-value =" 83"
travelTimeMinutes =" 0.351 " />

<TMC code =" 125 -05102 " speed =" 65" average =" 68 " reference =" 65" delta =" -3" score =" 30 " c-value =" 100 "
travelTimeMinutes ="5.634 " />

<TMC code =" 125N05068 " speed =" 63 " average =" 65" reference =" 65" delta =" -2" score =" 30 " c-value =" 100 "
travelTimeMinutes =" 0.439 " />

<TMC code =" 110+04271 " speed =" 23 " average =" 17 " reference =" 63" delta =" 6" score =" 30 " c-value =" 100 "

[0

T travelTimeMinutes ="2.159 " />

& <TMC code="110 -04640 " speed="59" average =" 62 " reference =" 64" delta =" -3" score =" 30" c-value =" 100 "

& travelTimeMinutes =" 2.405 " />

T

E <TMC code =" 125N05254 " speed =" 65" average =" 65" reference =" 65" delta =" 0" score =" 20 " c-value =" travelTimeMinutes =" 0.392 "
£ "

1o </ RoadSpeedResults >

o

</ RoadSpeedResultSet >

- < InputParameters >

&



http://na.api.inrix.com/V3/Traffic/Inrix.ashx?action=getroadspeedinset&tmcsetid=1000022&token=r-wRdIMUf7KSKPH2PkY9yeb9x2TmFNcG3KKwDtWWL-0|
http://na.api.inrix.com/V3/Traffic/Inrix.ashx?action=getroadspeedinset&tmcsetid=1000022&token=r-wRdIMUf7KSKPH2PkY9yeb9x2TmFNcG3KKwDtWWL-0|
http://na.api.inrix.com/V3/Traffic/Inrix.ashx?action=getroadspeedinset&tmcsetid=1000022&token=r-wRdIMUf7KSKPH2PkY9yeb9x2TmFNcG3KKwDtWWL-0|

4 )

<InputParameter name =" action " value =" getroadspeedinset ">

<InputParameter name ="tmcsetid " value =" 1000022 " />

<InputParameter name ="token " value =" r-wRdIMUf7dre  PHdjksj 56kllik FNcG3KKwDtWWL -0| "/>
</ InputParameters >

</ Inrix >

Data File Examples

The following pages illustrate sample responses to the specific API calls shown in section 2, “Examples API Calls 1, 2-
A, 2-B, and 2-C.”

The TMC location codes used in this example are for a portion of I-95 in Northern North Carolina that will be
described in detail in section 4. This stretch of road is defined in the example as TMCSetld “234763578”.

Example #1 — All Traffic Data Parameters

API Call:

http://na.api.inrix.com/V3/Traffic/Inrix.ashx ?Action=GetRoadSpeedInSet&TmcSetld=2347
63578&SpeedOutputFields=Speed,Average,Reference,Score, TTM&Units=0&FullTMC=t
rue&Token=BXu4DtvRix6VkBr-ZpYPa*rHOONMFWNehrxPa-0ImbO0|

Response:

<Inrix docType="GetRoadSpeedInSet" copyright="Copyright INRIX Inc." versionNumber="3.0" createdDate="2009-03-
26T21:31:05Z" statusld="0" statusText="" responseld="94{987te-daa8-4676-b040-351626ac4aaa" >
<RoadSpeedResultSet>
<RoadSpeedResults utc="2009-03-26T21:31:052">
<TMC code="125+05272" speed="72" average="72" reference="65" score="30" travel TimeMinutes="0.719" />
<TMC code="125-05269" speed="69" average="69" reference="65" score="30" travel TimeMinutes="2.469" />
<TMC code="125P05269" speed="67" average="67" reference="65" score="30" travel TimeMinutes="0.360" />
<TMC code="125-05271" speed="67" average="67" reference="65" score="30" travel TimeMinutes="0.800" />
<TMC code="125P05271" speed="65" average="65" reference="65" score="30" travel TimeMinutes="0.348" />
<TMC code="125N05271" speed="69" average="69" reference="65" score="30" travel TimeMinutes="0.295" />
<TMC code="125+05270" speed="69" average="69" reference="65" score="30" travel TimeMinutes="2.135" />
<TMC code="125N05269" speed="68" average="68" reference="65" score="30" travel TimeMinutes="0.351" />
<TMC code="125-05270" speed="69" average="69" reference="65" score="30" travel TimeMinutes="1.462" />
<TMC code="110N05548" speed="69" average="69" reference="65" score="30" travel TimeMinutes="0.367" />
<TMC code="125P05270" speed="68" average="68" reference="65" score="30" travel TimeMinutes="0.519" />
<TMC code="110+05548" speed="67" average="67" reference="65" score="30" travel TimeMinutes="1.453" />
<TMC code="125N05270" speed="68" average="68" reference="65" score="30" travel TimeMinutes="0.297" />
<TMC code="125+05271" speed="69" average="69" reference="65" score="30" travel TimeMinutes="1.568" />
<TMC code="110P05548" speed="69" average="69" reference="65" score="30" travel TimeMinutes="0.321" />
<TMC code="110-05547" speed="69" average="69" reference="65" score="30" travel TimeMinutes="1.393" />
</ RoadSpeedResults >
</RoadSpeedResultSet>
</Inrix>

Example H2-A— Speed, Travel Time and Confidence Factors

API Call:
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http://ws.inrix.com/Traffic/Inrix.ashx?Action=GetRealTimeRoadSpeedInSet&TmcSetId=234763578&SpeedOutputFields=Speed,Average,Reference,Score,TTM&Units=0&FullTMC=true&Token=BXu4DtvRjx6vkBr-ZpYPa*rHQ0NMFWNehrxPa-0lmb0|
http://ws.inrix.com/Traffic/Inrix.ashx?Action=GetRealTimeRoadSpeedInSet&TmcSetId=234763578&SpeedOutputFields=Speed,Average,Reference,Score,TTM&Units=0&FullTMC=true&Token=BXu4DtvRjx6vkBr-ZpYPa*rHQ0NMFWNehrxPa-0lmb0|
http://ws.inrix.com/Traffic/Inrix.ashx?Action=GetRealTimeRoadSpeedInSet&TmcSetId=234763578&SpeedOutputFields=Speed,Average,Reference,Score,TTM&Units=0&FullTMC=true&Token=BXu4DtvRjx6vkBr-ZpYPa*rHQ0NMFWNehrxPa-0lmb0|
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http://na.api.inrix.com/V3/Traffic/Inrix.ashx?Action=GetRoadSpeedInSet&TmcSetld=2347635
78&SpeedOutputFields=Speed,Score, TTM&Units=0&Full TMC=true&Token=BXu4DtvRjx6VvkBr-
ZpYPa*rHOONMFWNehrxPa-0lmbO|

Response:

<Inrix docType="GetRoadSpeedInSet" copyright="Copyright INRIX Inc." versionNumber="3.0" createdDate="2010-06-
26T21:31:05Z" statusld="0" statusText="" responseld="94{j768c-daa8-4676-b040-351626ac4aaa">
<RoadSpeedResultSet>
< RoadSpeedResults utc="2010-06-26T21:31:05Z ">
<TMC code="125+05272" speed="72" score="30" travel TimeMinutes="0.719" />
<TMC code="125-05269" speed="69" score="30" travelTimeMinutes="2.469" />
<TMC code="125P05269" speed="67" score="30" travel TimeMinutes="0.360" />
<TMC code="125-05271" speed="67" score="30" travel TimeMinutes="0.800" />
<TMC code="125P05271" speed="65" score="30" travel TimeMinutes="0.348" />
<TMC code="125N05271" speed="69" score="30" travel TimeMinutes="0.295" />
<TMC code="125+05270" speed="69" score="30" travelTimeMinutes="2.135" />
<TMC code="125N05269" speed="68" score="30" travel TimeMinutes="0.351" />
<TMC code="125-05270" speed="69" score="30" travel TimeMinutes="1.462" />
<TMC code="110N05548" speed="69" score="30" travelTimeMinutes="0.367" />
<TMC code="125P05270" speed="68" score="30" travel TimeMinutes="0.519" />
<TMC code="110+05548" speed="67" score="30" travel TimeMinutes="1.453" />
<TMC code="125N05270" speed="68" score="30" travel TimeMinutes="0.297" />
<TMC code="125+05271" speed="69" score="30" travelTimeMinutes="1.568" />
<TMC code="110P05548" speed="69" score="30" travelTimeMinutes="0.321" />
<TMC code="110-05547" speed="69" score="30" travel TimeMinutes="1.393" />
</ RoadSpeedResults >
</RoadSpeedResultSet>
</Inrix>



http://ws.inrix.com/Traffic/Inrix.ashx?Action=GetRealTimeRoadSpeedInSet&TmcSetId=234763578&SpeedOutputFields=Speed,Score,TTM&Units=0&FullTMC=true&Token=BXu4DtvRjx6vkBr-ZpYPa*rHQ0NMFWNehrxPa-0lmb0|
http://ws.inrix.com/Traffic/Inrix.ashx?Action=GetRealTimeRoadSpeedInSet&TmcSetId=234763578&SpeedOutputFields=Speed,Score,TTM&Units=0&FullTMC=true&Token=BXu4DtvRjx6vkBr-ZpYPa*rHQ0NMFWNehrxPa-0lmb0|
http://ws.inrix.com/Traffic/Inrix.ashx?Action=GetRealTimeRoadSpeedInSet&TmcSetId=234763578&SpeedOutputFields=Speed,Score,TTM&Units=0&FullTMC=true&Token=BXu4DtvRjx6vkBr-ZpYPa*rHQ0NMFWNehrxPa-0lmb0|

Example #2-B— Expected/Historical Average Speed
API Call:
http://na.api.inrix.com/V3/Traffic/Inrix.ashx ?Action=GetRoadSpeedInSet&TmcSetld=2347

63578&SpeedOutputFields=Average&Units=0&FullTMC=true&Token=BXu4DtvR|x6VvkBr
-ZpYPa*rHOONMFWNehrxPa-0lmbO|

Response:

<Inrix docType="GetRoadSpeedInSet" copyright="Copyright INRIX Inc." versionNumber="3.0" createdDate="2009-03-
26T21:31:05Z" statusld="0" statusText="" responscld="94fa908¢-daa8-4676-b040-351626ac4aaa" >
<RoadSpeedResultSet>
< RoadSpeedResults utc="2009-03-26T21:31:05Z ">
<TMC code="125+05272" average="72" />
<TMC code="125-05269" average="69" />
<TMC code="125P05269" average="67" />
<TMC code="125-05271" average="67" />
<TMC code="125P05271" average="65" />
<TMC code="125N05271" average="69" />
<TMC code="125+05270" average="69" />
<TMC code="125N05269" average="68" />
<TMC code="125-05270" average="69" />
<TMC code="110N05548" average="69" />
<TMC code="125P05270" average="68" />
<TMC code="110+05548" average="67" />
<TMC code="125N05270" average="68" />
<TMC code="125+05271" average="69" />
<TMC code="110P05548" average="69" />
<TMC code="110-05547" average="69" />
</ RoadSpeedResults >
</RoadSpeedResultSet>
</Inrix>

Example #2-C — Reference (“Free Flow”) Speed

API Call:

http://na.api.inrix.com/V3/Traffic/Inrix.ashx ?2Action=GetRoadSpeedInSet&TmcSetld=2347
63578&SpeedOutputFields=Reference&Units=0&FullTMC=true&Token=BXu4DtvRjx6vk
Br-ZpYPa*rHOONMFWNehrxPa-0lmbQ|

Response:

<Inrix docType="GetRoadSpeedInSet" copyright="Copyright INRIX Inc." versionNumber="3.0" createdDate="2009-03-
26T21:31:05Z" statusld="0" statusText="" responseld="94fa098e-daa8-4676-b040-351626ac4aaa">
<RoadSpeedResultSet>
< RoadSpeedResults utc="2009-03-26T21:31:05Z ">

<TMC code="125+05272" reference="65" />

<TMC code="125-05269" reference="65" />

<TMC code="125P05269" reference="65" />

<TMC code="125-05271" reference="65" />
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http://ws.inrix.com/Traffic/Inrix.ashx?Action=GetRealTimeRoadSpeedInSet&TmcSetId=234763578&SpeedOutputFields=Average&Units=0&FullTMC=true&Token=BXu4DtvRjx6vkBr-ZpYPa*rHQ0NMFWNehrxPa-0lmb0|
http://ws.inrix.com/Traffic/Inrix.ashx?Action=GetRealTimeRoadSpeedInSet&TmcSetId=234763578&SpeedOutputFields=Average&Units=0&FullTMC=true&Token=BXu4DtvRjx6vkBr-ZpYPa*rHQ0NMFWNehrxPa-0lmb0|
http://ws.inrix.com/Traffic/Inrix.ashx?Action=GetRealTimeRoadSpeedInSet&TmcSetId=234763578&SpeedOutputFields=Average&Units=0&FullTMC=true&Token=BXu4DtvRjx6vkBr-ZpYPa*rHQ0NMFWNehrxPa-0lmb0|
http://ws.inrix.com/Traffic/Inrix.ashx?Action=GetRealTimeRoadSpeedInSet&TmcSetId=234763578&SpeedOutputFields=Reference&Units=0&FullTMC=true&Token=BXu4DtvRjx6vkBr-ZpYPa*rHQ0NMFWNehrxPa-0lmb0|
http://ws.inrix.com/Traffic/Inrix.ashx?Action=GetRealTimeRoadSpeedInSet&TmcSetId=234763578&SpeedOutputFields=Reference&Units=0&FullTMC=true&Token=BXu4DtvRjx6vkBr-ZpYPa*rHQ0NMFWNehrxPa-0lmb0|
http://ws.inrix.com/Traffic/Inrix.ashx?Action=GetRealTimeRoadSpeedInSet&TmcSetId=234763578&SpeedOutputFields=Reference&Units=0&FullTMC=true&Token=BXu4DtvRjx6vkBr-ZpYPa*rHQ0NMFWNehrxPa-0lmb0|
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<TMC code="125P05271" reference="65" />
<TMC code="125N05271" reference="65" />
<TMC code="125+05270" reference="65" />
<TMC code="125N05269" reference="65" />
<TMC code="125-05270" reference="65" />
<TMC code="110N05548" reference="65" />
<TMC code="125P05270" reference="65" />
<TMC code="110+05548" reference="65" />
<TMC code="125N05270" reference="65" />
<TMC code="125+05271" reference="65" />
<TMC code="110P05548" reference="65" />
<TMC code="110-05547" reference="65" />
</ RoadSpeedResults >
</RoadSpeedResultSet>
</Inrix>

INRIX Traffic Tile Service (TTS)

Traffic tiles are available from INRIX via API. Traffic tiles allow users of INRIX services to overlay traffic data onto a
map for visualization. The service works with most Mercator projected maps (Google, Virtual Earth, Yahoo,

MapQuest) and custom configurations are possible.

It is suggested that agencies and integrators contact INRIX about developer’s zone access to
review documentation for the INRIX traffic tile service prior to beginning development. Questions specific to
developer zone access can be sent to . Upon access to the developer’s zone the appropriate
API documentation for GetSecurityToken, GetMapTile, GetTrafficTile, GetTrafficTileforSets, CreateSpeedBucket
and Get SpeedBucket should be reviewed. Not all Developer’s Zone functionality is available to the coalition, there
are certain APIs that are available for review on the Developer’s Zone, but are not available to the I-95 coalition in a

production capacity.

Overview of INRIX Traffic Tile Service:

Access Use Case/ Scenario Data Inputs Parameters

Method Output

Traffic Tile API - Integrating Traffic with an PNG* or 2 Corner Lat A Tile Size -

HTTP call Existing Map and/or [mage GIF /Lng values 256x256 default
Traffic Type
Road Class

Time (now or

future)

A Pen Width/ Style



http://demo.inrix.com/
mailto:I95support@inrix.com

A Color Scheme

The primary API call that will be used to obtain INRIX traffic tiles for the I-95 project will be GetTrafficTileForSets.
The specifics of the API call are below:

Syntax

ServerPath ?
Action=GetTrafficTileForSets&
Token= string &
DataType= string &
Cornerl= string &
Corner2= string &
PenWidth=integer &
FRCLevel= string &
StartTime= DateTime &
TMCSetlds= list &
ColorSchemeld= integer &
Format= string &

*Note, StartTime must not occur in the past

Parameters

ServerPath
Type: string Required

The URL of the server to which requests should be addressed. This parameter should be set t o the
specified TTS path within the response to the GetSecurityToken API call within the ServerPath

element. Currently that path is:

Token
Type: string Required

A valid authorization token returned in response to a GetSecurityToken request.

DataType
Type: string Required

The | -95 project should request DataType=2

Cornerl
Type: string Required

The first corner of the region in which to get data. This parameter must be specified as a pair of

latitude and longitude values separated by a pipe character (|), in the form

Cornerl="latitude|longitude". The latitude and longitude values are ex pressed using the WGS 84
datum. Northern latitudes are positive and southern latitudes are negative. Eastern hemisphere

longitudes are positive and western hemisphere longitudes are negative. Longitudes in North

95 Interface Guide



http://na.tts.inrix.com/V3/Tiles/Tile.ashx
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America are negative. The corner specified b y the Cornerl parameter can be any of the four corners
of the bounding rectangle.

Corner2
Type: string Required

The second corner of the region in which to get data. The Corner2 parameter is the geometric
opposite of Cornerl.  Remember, longitudes in N orth America must be negative.

PenWidth

Type: integer Optional

The pen width of the traffic overlay, in pixels. The default is 4. Penwi dth refers t
want to tr affic paint to be when overlaid atop a base map.
FRCLevel

Type: string Optional

This is used if youdéd |Iike to receive only certai
that for thi s project the types of roads have primarily  been defined by the use of TMC

sets.

The Federal Road Classification code of the TMCs to report. Multiple codes can be specified in a

comma -delimited list.

o

n

how fAtHRi

cl asse

All (default) Report all road types.

1 First class roads, such as national highway network roads.

2 Second class roads, such as state highway network roads.

3 Third class roads, such as state interconnecting network roads.

4 Fourth class roads, such as major connecting roads.

5 Fifth class roads, such as minor roads connecting suburbs
TMCSetlds

Type: list  Required

A comma -delimited list of predefined TMC set IDs to use for rendering the traffic.

ColorSchemeld
Type: integer Required

The ID of a color scheme that you can use to override the default colors.

Format

Type: string Optional




The format of the traffic tile to be returned. The default is .GIF.

GIF (default) Return the tile in GIF format.

PNG * Return the tile in PNG format. If Opacity is needed PNGs are suggested

Example GetTrafficTileForSets Request

The process to request traffic tiles differs slightly from other INRIX API requests for data. The request for a security

token is the same as above:

http://api.inrix.com/Traffic/Inrix.ashx?Action=GetSecurityToken&vendorld=<yourVendorlD>&consumerld =<

vourConsumerID>

However, the second request (upon obtaining valid security token) is made to a path specific to the INRIX Traffic

Tile Service. Traffic Tile API requests should be made to http://na.tts.inrix.com (sample calls below). Note, for

the I-95 project agencies and integrators should be using dataType=2.

http://na.tts.inrix.com/V3/Tiles/Tile.ashx2action=GetTrafficTileForSets&dataType=2&pen Width=6&c
orner1=45.089035564831036 | -67.5& corner2=40.97989806962013 | -
61 .875&height:256&width2256&TMCSetIds=<inputSetID>&token=<inputTokenValue>

or

http://na.tts.inrix.com/V3/Tiles/Tile.ashx?action=GetTrafficTile&speedbucketid=<insert
speedbucketID>&penwidth=14&format=GIF&dataType=2& TMCSetld=123456789&corner1=33.940834684201

11]-118.5840731610861& corner2=34.243630478224716 | -
118.08266937313301&height=256& width=256&token=<insert Token
Value> | &requestid=<insert requestlD if needed>
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http://api.inrix.com/Traffic/Inrix.ashx?Action=GetSecurityToken&vendorId=%3cyourVendorID%3e&consumerId=%3cyourConsumerID
http://api.inrix.com/Traffic/Inrix.ashx?Action=GetSecurityToken&vendorId=%3cyourVendorID%3e&consumerId=%3cyourConsumerID
http://na.tts.inrix.com/
http://tts.inrix.com/TrafficTileService/TrafficTile.ashx?action=GetTrafficTileForSets&dataType=2&penWidth=6&corner1=45.089035564831036|-67.5&corner2=40.97989806962013|-61.875&height=256&width=256&TMCSetIds=%3cinputSetID%3e&token=%3cinputTokenValue
http://tts.inrix.com/TrafficTileService/TrafficTile.ashx?action=GetTrafficTileForSets&dataType=2&penWidth=6&corner1=45.089035564831036|-67.5&corner2=40.97989806962013|-61.875&height=256&width=256&TMCSetIds=%3cinputSetID%3e&token=%3cinputTokenValue
http://tts.inrix.com/TrafficTileService/TrafficTile.ashx?action=GetTrafficTileForSets&dataType=2&penWidth=6&corner1=45.089035564831036|-67.5&corner2=40.97989806962013|-61.875&height=256&width=256&TMCSetIds=%3cinputSetID%3e&token=%3cinputTokenValue
http://tts.inrix.com/TrafficTileService/TrafficTile.ashx?action=GetTrafficTile&speedbucketid=%3cinsert%20speedbucketID%3e&penwidth=14&format=GIF&dataType=2&TMCSetId=123456789&corner1=33.94083468420111|-118.5840731610861&corner2=34.243630478224716|-118.08266937313301&height=256&width=256&token=%3cinsert%20Token%20Value%3e|&requestid=%3cinsert_requestID_if_needed
http://tts.inrix.com/TrafficTileService/TrafficTile.ashx?action=GetTrafficTile&speedbucketid=%3cinsert%20speedbucketID%3e&penwidth=14&format=GIF&dataType=2&TMCSetId=123456789&corner1=33.94083468420111|-118.5840731610861&corner2=34.243630478224716|-118.08266937313301&height=256&width=256&token=%3cinsert%20Token%20Value%3e|&requestid=%3cinsert_requestID_if_needed
http://tts.inrix.com/TrafficTileService/TrafficTile.ashx?action=GetTrafficTile&speedbucketid=%3cinsert%20speedbucketID%3e&penwidth=14&format=GIF&dataType=2&TMCSetId=123456789&corner1=33.94083468420111|-118.5840731610861&corner2=34.243630478224716|-118.08266937313301&height=256&width=256&token=%3cinsert%20Token%20Value%3e|&requestid=%3cinsert_requestID_if_needed
http://tts.inrix.com/TrafficTileService/TrafficTile.ashx?action=GetTrafficTile&speedbucketid=%3cinsert%20speedbucketID%3e&penwidth=14&format=GIF&dataType=2&TMCSetId=123456789&corner1=33.94083468420111|-118.5840731610861&corner2=34.243630478224716|-118.08266937313301&height=256&width=256&token=%3cinsert%20Token%20Value%3e|&requestid=%3cinsert_requestID_if_needed
http://tts.inrix.com/TrafficTileService/TrafficTile.ashx?action=GetTrafficTile&speedbucketid=%3cinsert%20speedbucketID%3e&penwidth=14&format=GIF&dataType=2&TMCSetId=123456789&corner1=33.94083468420111|-118.5840731610861&corner2=34.243630478224716|-118.08266937313301&height=256&width=256&token=%3cinsert%20Token%20Value%3e|&requestid=%3cinsert_requestID_if_needed
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Example of INR [IX traffic tiles overlai d atop a base map (below):
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Creating custom speed buckets for traffic tiles

The traffic tile APIs allow for custom configured colors, pen widths and speed buckets to fit your desired use case.

Speed buckets are ranges of speeds or percentages used to provide a high level view of congestion or speed based on
how you’d like your map to look. You can use the speed bucket API to set your own ranges or “buckets” for use with
the TMC speed APIs Pre-recorded Traffic Tile Webinars are available and provide an overview to those considering

using this service. Contact I955upport@inrix.c0m if you are interested in viewing these Webinars.

Below is an example API call for the CreateSpeedBucket API that allows for such custom configuration.

http://na.api.inrix.com/V3/Traffic/Inrix.ashx?action=CreateSpeedBucket&name=Test&Description=Test&token
:l)kBZ“)cKI(l(lk(likS\\'oq*lY3DGqN90ccmm\'*EfthczR()l‘() | &S!)cchuckchI\/lL:<Spcc(lBuckct
type="1"><RoadClosure penStyle="1" backColor="#23A6000000" /><Buckets><Bucket num="0" min="0"

ax="29" penStyle="1" backColor="#23A6FE0000" /><Bucket num="1" min="30" max="42" penStyle="1"
backColor="#23A6FF8A00" /><Bucket num="2" min="43" max="59" penStyle="1"
backColor="#23A6FFFF00" /><Bucket num="3" min="60" max="150" penStyle="1"
backColor="#23A600B420" /></Buckets></SpeedBucket>



mailto:I95support@inrix.com
http://na.api.inrix.com/V3/Traffic/Inrix.ashx?action=CreateSpeedBucket&name=Test&Description=Test&token=bkBZ9eKJddkdikswoq*IY3DGqN9Oeemew*E-tkBe2R6r0|&SpeedBucketXML=%3cSpeedBucket
http://na.api.inrix.com/V3/Traffic/Inrix.ashx?action=CreateSpeedBucket&name=Test&Description=Test&token=bkBZ9eKJddkdikswoq*IY3DGqN9Oeemew*E-tkBe2R6r0|&SpeedBucketXML=%3cSpeedBucket

4 )

Example Response:

- <lInrix docType =" CreateSpeedBucket " copyright =" Copyright INRIX Inc. " versionNumber ="3.0"
createdDate =" 2009 -07 -19T23:00:54Z " statusld =" 0" statusText ="' responseld ="2928ff8b -3842 -4766 -808d -
c576al8efb2b ">
- <SpeedBuckettype ="1"id="123456789 " name =" Test " description =" Test " private =" false " createTime ="2009 -07 -
20T06:00:542 ">
< RoadClosure penStyle =" 1" backColor =" #A6000000 " />
- <Buckets >
<Bucket num="0" min="0" max =" 29 " penStyle =" 1" backColor =" #A6FE0000 " />
<Bucket num="1" min="30" max ="42" penStyle =" 1" backColor =" #A6FF8A00 " />
<Bucket num ="2" min="43" max =" 59" penStyle =" 1" backColor =" #A6FFFF00 " />
<Bucket num="3" min="60" max =" 150 " penStyle =" 1" backColor =" #A600B420 " />
</ Buckets >
</ SpeedBucket >
- <InputParameters >

<lInputParameter name =" action " value =" createspeedbucket ">
<InputParameter name =" name " value =" Test " />
<lInputParameter name =" description " value =" Test " />
<InputParameter name =" token " value =" bkBZ9eKJIGkdikswog*lY3DGqN9Oeemew*E -tkBe2R6r0| " />
<InputParameter name =" speedbucketxml " value =" <SpeedBucket type="1"><RoadClosure penStyle="1"
backColor="#A6000000" /><Buckets><Bucket num="0" min="0" max="31" penStyle="1"
backColor="#A6FE0000" /><Bucke t num="1" min="32" max="62" penStyle="1"

backColor="#A6FF8A00" /><Bucket num="2" min="63" max="92" penStyle="1"
backColor="#A6FFFF00" /><Bucket num="3" min="93" max="150" penStyle="1"
backColor="#A600B420" /></Buckets></SpeedBucket> ">
</ InputParameter s>
</ Inrix >

You also have the ability to create “hatched” style speed buckets as well — this option may be used to show road

closures.

Syntax for CreateSpeedBucket:

ServerPath ?
Action=CreateSpeedBucket&
Token= string &

Name= string &
Description=string &
Private= boolean &
SpeedBucketXML= XML

Parameters

ServerPath
Type: string Required

The URL of the server to which requests should be addressed. This parameter should be set to

Token
Type: string Required

A valid authorization token returned in response to a GetSecurityToken request.

Name
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http://ws.inrix.com/Traffic/inrix.ashx?action=CreateSpeedBucket&name=HelloTest&Description=HelloTest&token=7Rsy6k6E1Ggyqs8cAfv6SBVGozyNzRCGfX1hwA2DA4I|&SpeedBucketXML=%3cSpeedBucket%20type=%221%22%3e%3cRoadClosure%20penStyle=%221%22%20backColor=%22%23A6000000%22%20/%3e%3cBuckets%3e%3cBucket%20num=%220%22%20min=%220%22%20max=%2231%22%20penStyle=%221%22%20backColor=%22%23A6FE0000%22%20/%3e%3cBucket%20num=%221%22%20min=%2232%22%20max=%2262%22%20penStyle=%221%22%20backColor=%22%23A6FF8A00%22%20/%3e%3cBucket%20num=%222%22%20min=%2263%22%20max=%2292%22%20penStyle=%221%22%20backColor=%22%23A6FFFF00%22%20/%3e%3cBucket%20num=%223%22%20min=%2293%22%20max=%22150%22%20penStyle=%221%22%20backColor=%22%23A600B420%22%20/%3e%3c/Buckets%3e%3c/SpeedBucket%3e
http://ws.inrix.com/Traffic/inrix.ashx?action=CreateSpeedBucket&name=HelloTest&Description=HelloTest&token=7Rsy6k6E1Ggyqs8cAfv6SBVGozyNzRCGfX1hwA2DA4I|&SpeedBucketXML=%3cSpeedBucket%20type=%221%22%3e%3cRoadClosure%20penStyle=%221%22%20backColor=%22%23A6000000%22%20/%3e%3cBuckets%3e%3cBucket%20num=%220%22%20min=%220%22%20max=%2231%22%20penStyle=%221%22%20backColor=%22%23A6FE0000%22%20/%3e%3cBucket%20num=%221%22%20min=%2232%22%20max=%2262%22%20penStyle=%221%22%20backColor=%22%23A6FF8A00%22%20/%3e%3cBucket%20num=%222%22%20min=%2263%22%20max=%2292%22%20penStyle=%221%22%20backColor=%22%23A6FFFF00%22%20/%3e%3cBucket%20num=%223%22%20min=%2293%22%20max=%22150%22%20penStyle=%221%22%20backColor=%22%23A600B420%22%20/%3e%3c/Buckets%3e%3c/SpeedBucket%3e
http://ws.inrix.com/Traffic/inrix.ashx?action=CreateSpeedBucket&name=HelloTest&Description=HelloTest&token=7Rsy6k6E1Ggyqs8cAfv6SBVGozyNzRCGfX1hwA2DA4I|&SpeedBucketXML=%3cSpeedBucket%20type=%221%22%3e%3cRoadClosure%20penStyle=%221%22%20backColor=%22%23A6000000%22%20/%3e%3cBuckets%3e%3cBucket%20num=%220%22%20min=%220%22%20max=%2231%22%20penStyle=%221%22%20backColor=%22%23A6FE0000%22%20/%3e%3cBucket%20num=%221%22%20min=%2232%22%20max=%2262%22%20penStyle=%221%22%20backColor=%22%23A6FF8A00%22%20/%3e%3cBucket%20num=%222%22%20min=%2263%22%20max=%2292%22%20penStyle=%221%22%20backColor=%22%23A6FFFF00%22%20/%3e%3cBucket%20num=%223%22%20min=%2293%22%20max=%22150%22%20penStyle=%221%22%20backColor=%22%23A600B420%22%20/%3e%3c/Buckets%3e%3c/SpeedBucket%3e
http://ws.inrix.com/Traffic/inrix.ashx?action=CreateSpeedBucket&name=HelloTest&Description=HelloTest&token=7Rsy6k6E1Ggyqs8cAfv6SBVGozyNzRCGfX1hwA2DA4I|&SpeedBucketXML=%3cSpeedBucket%20type=%221%22%3e%3cRoadClosure%20penStyle=%221%22%20backColor=%22%23A6000000%22%20/%3e%3cBuckets%3e%3cBucket%20num=%220%22%20min=%220%22%20max=%2231%22%20penStyle=%221%22%20backColor=%22%23A6FE0000%22%20/%3e%3cBucket%20num=%221%22%20min=%2232%22%20max=%2262%22%20penStyle=%221%22%20backColor=%22%23A6FF8A00%22%20/%3e%3cBucket%20num=%222%22%20min=%2263%22%20max=%2292%22%20penStyle=%221%22%20backColor=%22%23A6FFFF00%22%20/%3e%3cBucket%20num=%223%22%20min=%2293%22%20max=%22150%22%20penStyle=%221%22%20backColor=%22%23A600B420%22%20/%3e%3c/Buckets%3e%3c/SpeedBucket%3e
http://tts.inrix.com/
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The name of the speed bucket.

Description
Type: string Optional

A textual description of the speed bucket.

Private
Type: boolean Optional

Specifies whether the bucket is accessible by all vendors in the group, or only the defining vendor.
The default is false.

SpeedBucketXML
Type: XML  Required

Pen colors can be eithert  he web color names as strings or ARGB color values in the standard web
format "#00112233" with the colors specified as their hex values in order a,r,g,b.

* Opacity is easier using .PNG files. You can achieve this without applying the style sheets which would be required if you used
.GIFs. You can create opacity by making use of hex values in the color definitions of your speed buckets (see speed buckets
section of this document). So, rather than using the pre-defined web colors like “red”, you would actually use a hex defined
value such as “#80FF0000” when defining the color attribute of your speed buckets. Example: approximately 50% opaque red
(#80 is halfway between 00 and FF, the FF specifies the red value, and then you have specified 00 for both blue and green). The
colors for each speed bucket take an alpha value: ‘#a,r,g,b’” where a = the alpha value. For further support for transparent traffic

tiles contact INRIX support.

Retrieving previously created custom speed buckets for traffic tiles:

Description
Returns a speed bucket. If no SpeedBucketID is provided, GetSpeedBucket returns all speed bucket definitions for

that vendor’s vendor group. So, if you had previously created eight different speed buckets with your access

credentials, this API call will return all eight as a summary of what you have available.

All vendors have access to six pre-defined INRIX speed buckets. These speed buckets are represented by
SpeedBucketIDs 1-6. You can retrieve definitions of each of these speed buckets by calling GetSpeedBucket with
SpeedBucketID set to one of these six values (1,2,3,4,5 or 6).

Syntax for GetSpeedBucket:

ServerPath ?
Action=GetSpeedBucket&
Token= string &
SpeedBucke tID= integer

Parameters

ServerPath
Type: string Required




The URL of the server to which requests should be addressed. This parameter should be set to
http://tts.inrix.com

Token
Type: string Required

A valid authorization token returned in response to a GetSecurityToken request.

SpeedBucketID
Type: integer Optional

The ID of the speed bucket to retrieve, returned from a previous call to CreateSpeedBucket.

Example GetSpeedBucket Request

http://na.api.inrix.com/V3/Traffic/Inrix.ashx?Action=GetSpeedBucket&token=pF2kQpAy-
(}\\'l’i!)!)!)b\\'gl [6ZuCFw i’\'()y(')(w uuu]5G2IMo |

Example GetSpeedBucket Response

<Inrix docType="GetSpeedBucket" copyright="Copyright INRIX Inc." versionNumber="2.2.0" createdDate="2009-04-
16T14:24:03Z" statusld="0" statusText="" responseld="23a980cfiil24-4318-9299-ee77fac89a1{">

<SpeedBucket type="1" id="1" name="Inrix Default" description="Inrix Default" private="false" createTime="2009-04-
11T05:10:00Z2">

<RoadClosure penStyle="2" backColor="brown" foreColor="white" hatchStyle="Percent50" />

<Buckets>

<Bucket num="0" min="0" max="31" penStyle="1" backColor="black" />

<Bucket num="1" min="32" max="62" penStyle="1" backColor="Red" />

<Bucket num="2" min="63" max="92" penStyle="1" backColor="Yellow" />

<Bucket num="3" min="93" max="100" penStyle="1" backColor="ForestGreen" />

</Buckets>

</SpeedBucket>

</Inrix>
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http://tts.inrix.com/
http://na.api.inrix.com/V3/Traffic/Inrix.ashx?Action=GetSpeedBucket&token=pF2kQpAy-GWPipppbW9H6ZuCFwjyOg06-uuuJ5G2IMo|
http://na.api.inrix.com/V3/Traffic/Inrix.ashx?Action=GetSpeedBucket&token=pF2kQpAy-GWPipppbW9H6ZuCFwjyOg06-uuuJ5G2IMo|
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INIRX Traffic overlai d on Google maps

Jexample --
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INRIX Traffic overlai d on Bing map Jxample --
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Accessing Ramp Data

Ramp data, where available, is now provided as part of the VPP. Data on ramps will be provided for intersections
where two or more contracted road segments meet or merge. If ramp coverage is not available in this circumstance it
is because TMC codes do not yet exist for the ramps that meet the above criteria. A separate TMC mapping table has
been provided to the University of Maryland that can be used to map the covered ramps onto a road network. In
future updates to the Inrix map data the master TMC tables will include these ramps in addition to all other coverage.
Access to the ramp data via the Inrix APTis possible by referencing a TMC Set ID that has been created specifically for
ramps. At present all TMC codes for all ramps are contained in a single TMC Set ID: 1193686187. By request Inrix
can create state-specific TMC Sets for ramps only, or you may choose to create custom TMC sets that reference only
specific ramps. Ramp coverage will continue to expand as part of the VPP, as the digital map providers encode more

roads and ramps with TMC coverage that availability of ramps from the Inrix system will grow. Ramp coverage can

be viewed at the coalition monitoring site at: http://i95.inrix.com by selecting the ramps toggle box to display the

ramps that are currently included in the project.
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In certain areas INRIX now provides data on complex ramps and interchanges

Custom TMC Set IDs & Custom Coverage

The Inrix connected services platform does allow for the creation of custom TMC Set IDs, and therefore custom
coverage responses from the Inrix API. A custom TMC Set would be one that is not created, managed or provided by
Inrix but rather created by a coalition member or contractor. If a member agency is interested in creating custom
coverage, and therefore a custom TMC Set please contact Jeff Summerson at Inrix, his contact information is at the
end of this document. Setting up custom TMC Sets simply requires a one-time API call to create the set with a new
VendorID and ConsumerID but will otherwise allow you to interact with the VPP data as is documented within this
interface guide. There is specific documentation for creating custom TMC Sets that is not contained within this

interface guide, please contact Inrix to obtain initial permission and credentials that will allow for TMC Set creation.

4. Location Referencing
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The Request for Proposal for the project clearly states requirements for defining the roadway segments used for

reporting data:

Segmentation of the road network is the responsibilibyrif dediniéindashould be based on logical breaks in facilifies
where one would txppotential for differing traffic conditions, such as at an integriaglegetersaajmmest

The RFP described anticipated typical segment lengths for freeways (1-3 miles in urban areas; 3-10 miles in rural
areas) and arterials (0.5-3 miles in urban areas; 2-5 in rural areas). INRIX’s architecture meets this requirement

utilizing “TMC paths” as the basis of defining road segments.

TMC Paths Overview

The Traffic Message Channel (TMC) is a specific application of the FM Radio Data System (RDS) used for
broadcasting real-time traffic and weather information.” The development of RDS-TMC standards started in Europe
and became standardized in several areas. Of interest for this project is the development of TMC location code
standards. TMC location codes were established as a standardized way (independent of map vendor) to report traffic

incidents on major roadways in Europe.

TMC codes were originally conceived of as points on the road network, typically assigned at significant decision
points, interchanges or intersections, for the purpose of describing locations of traffic incidents (accidents,
construction, traffic slowdowns, etc) in an unambiguous, vendor independent format. It is possible to report traffic
flow data — as INRIX does — by considering the road segments implied by the distance between consecutive TMC
codes. These road segments are referred to as “TMC Paths” in this document and are how roadway segments will be

defined for this project.

In North America, a consortium of Tele Atlas and NAVTEQ), the nation’s leading suppliers of commercial map
databases, have created and maintain a US/Canada TMC location code table that adheres to the international standard
on location referencing (ISO 14819-3:2004"). Initially published in fall 2003, the North American Location Code
Alliance owns, maintains and expands the location tables. The version that will be utilized at the outset of this project
is version 3.1, containing in excess of 220,000 location codes spanning the US and Canada, and allowing TMC paths
to be created for roughly 410,000 centerline miles of roads. Throughout the project, updated versions of the TMC
location tables will be introduced that expand road coverage and over time and could add the capabilities to report on
interchange ramps and managed lanes. Note that the TMC standard mandates that the tables remain backwards
compatible as new versions are introduced. Although coverage area and granularity will change, older codes will

continue to map to the correct spatial location.

INRIX has the rights to utilize TMC data and will provide the Coalition and its member agencies the information
necessary to interpret and geo-reference the TMC paths used in this project. INRIX uses location tables provided by
Tele Atlas.

This section will describe how to interpret TMC paths, illustrate the elements that will be contained in the TMC path
database to be provided for the project and how, depending upon the application and type of map that an agency is

planning to incorporate INRIX data into, an agency could proceed to implement location referencing.

Interpreting TMC Paths
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Note: Please contact Stan Young at the University of Maryland for the most recent version aofiitie TMC tablg

the projette UniversitpMaryland will distribute a file to coalition members upon request.

In the API call response examples in section 3, the files contained 16 distinct TMC paths. This portion of section 4 is
intended to explain the logic of coding those paths. This logic can be extrapolated to all TMC paths utilized in the
project and for any coverage expansion that occurs during the project. In short, if a reader understands the logic of
the 9-digit TMC code for this small stretch of I-95, the reader will understand it for normal highway TMCs

throughout the corridor.

The initial TMC path returned in all of the responses is: <TMC code="125+05272"..../>. These nine characters will
be referred by INRIX as the “9-digit TMC”, which defines a unique segment and direction of roadway in North
America. Figure 1 decomposes the 9 digits and further explanation follows:

Country Code Internal/ExternaPath andDirection

/]\
125105272

Location Table Name TMC Code

FIGURE 1 - 9-DiGIT TMC DECOMPOSITION

1 Digit 1 (“1” in this example): Refers to the country code. Country code is “1” for the United States and “C”
for Canada. For this project, all TMC paths will start with “1.”

1 Digits 2-3 (“25” in this example): Refers to the Location Table Name (see Figure 2). North America is
covered with 35 distinct tables, allowing the final six digits to be reused as well as allowing the table
coverage to grow in density while still maintaining geographic integrity of the coding scheme.

1 Digit 4 (“+” in this example): Refers to both direction of travel and if the TMC path type is “internal” or
“external” (see below and Figure 3).

T Digit 5-9 (“05272” in this example): Refers to the specific Location ID in the Location table that is tied to a
specific interchange, intersection, boundary, or decision point. In most cases there will be 4 distinct TMC
paths near one another on the road network that share this same 5 digit Location ID, each preceded by either
“p ma map » o uN

b tha




FIGURE 2 - NORTH AMERICA LOCATION CODE TABLE NAME

Internal and External TMC Paths

TMC location coding describes two types of paths for every location code: ‘internal path” and ‘external path’. The
internal path refers to the area just past the decision point or intersection at which the TMC code was placed (for
example, a freeway off ramp), while the ‘external path’ refers to the section of the road leading up the decision point.
In order to maximize possible data precision, INRIX considers the internal path and external path as individual spatial
locations; i.e., speed is reported separately for the two paths. Traffic congestion is often caused by traffic exiting at a
decision point. Thus, the external and internal path corresponding to that TMC location might have substantially
different speed profiles.

Figure 2 below illustrates the difference between internal (labeled with ‘P’ or ‘N’) and external (labeled witha ‘+” or
‘) TMC points.

95 Interface Guide




I-95 Interface Guide

/

Negative
Direction

Positive
Direction

FIGURE 3 - NOTIONAL TMC DIAGRAM FOR FREEWAYS

While there are several situations where this doesn’t apply (for example, inner and outer loop road geometry), the

typical convention for identifying the direction of travel for the path and whether the path is internal or external is:

1 “P” = Northbound or Westbound, internal paths

“N” = Southbound or Eastbound, internal paths

« »

1
1 “+” = Northbound or Westbound, external paths
1

= Southbound or Eastbound, internal paths

Sample TMC Paths

As mentioned previously, an 8 mile stretch of I-95 in northern North Carolina is being used as the example “TMCSet”
for this document. Figure 4 shows a map of the region, approximately from the exit at mile marker 178 to the exit at
mile marker 186. This corridor is defined by 8 TMC paths in each direction, or 16 in total. Note that each
interchange is treated as an “internal” path with a “P” or and “N” in the code. Each path between interchanges is

3

treated as an “external” path with a “+” or a “-” in the code. This is generally true of the TMC implementation across
road networks. It’s important to note that not every 5 digit location ID has both an internal and an external path.
Two external paths can be adjacent to each other. For example, at the northern end of the corridor there is a border
between Halifax and Northampton counties at the Roanoke River. As standard, the location table contains a 5 digit
location ID at the border. Since the border is essentially zero length, there is no “internal” path at the border, but a

transition between two “external” paths in each direction.

Other TMC configurations include the following:
T TMCs on smaller roads will cross at a point and therefore have only “external” TMC paths.
T Some complex interchanges create situations where “internal” TMC paths overlap.

1 Where highways merge, there will often be two sets of TMC paths (one for ecach highway) over the same

stretch of road.
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FIGURE 4 - SAMPLE TMCSET CORRIDOR
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TMC Path Reference Tables

INRIX has provided the University of Maryland with a DVD containing the information necessary to interpret TMC
paths. The DVD will contain data for all road segments in the Coalition region that have defined TMC paths. A subset
of the TMC paths on this DVD are the TMC paths that will be covered from the outset of the project. Information
from the DVD will be distributed by the University of Maryland and can only be used for the purposes of geo-locating
data provided by this project. Each time INRIX introduces a new version of TMC paths based on a new TMC table
version, an updated DVD will be supplied to the University of Maryland. INRIX last updated the underlying map
(and TMC codes) for which we report speeds in May of 2009.

Table 1 on the following page shows the fields that will be provided on the DVD for all TMC paths. Note that the

TMC paths in Table 1 have been arranged to show adjacent paths in order, which helps illustrate that the end latitude
and longitude of a previous TMC path generally equals the start latitude and longitude of the next TMC path. In both
the response to API calls, as illustrated in section 3, and the actual table to be provided on the DVD, no sorting order

is guaranteed.

TMC Path Table Definitions
The column headings for the TMC Path table are defined below. Many of the columns are included as an aid to

understand the codes; only a few of the columns are needed to reference the TMC path location:

f TMC — The unique 9-digit value identifying the TMC Path as described in the Interpreting TMC Paths portion of this
section. The TMC attribute is identical to the value of the TMC column.

1 Type —Identifies the type of TMC code. “P1” is the typical TMC code. “P3” indicates national, state, and county
boundaries, and rest areas, toll plazas, major bridges, etc. Type P4 are ramps; as more ramp data becomes available
(hwy-to-hwy ramps are rolled out first) INRIX will add ramp coverage as an automated step in the upgrades to our
digital map data.

1 RoadNumber — For road segments on numbered roadways, this column specifies the roadway.

f  RoadName — For road segments that have either no road number or both a name and number will contain the local
name of the road in this column.

1 FirstName — This column contains a reference to the cross street and/or interchange associated with the internal path
of 5-digit TMC code.

LinearTMC — Provides a reference to the “Linear TMC” the TMC path is part of. Typically several TMC paths are part

of a Linear TMC, which usually represents a road corridor through a single county. The purpose of this column is to
provide assistance for filtering and locating TMC paths and simplifying the process of linking consecutive TMC paths.
Please note: care must be taken when linking consecutive TMCs in the exception cases where multiple TMCs refer to

the same stretch of road.

Country — Country in which TMC path is located. Always set to “USA” in this project
State — Postal abbreviation of the state to which the TMC interchange is assigned.
County — County to which the TMC interchange is assigned.

Zip — 5 digit zip code to which the TMC interchange is assigned.

Direction — Direction of travel along a chain of TMCs that the TMC path defines.
StartLat — The low resolution latitude of the beginning of the TMC path.
StartLong — The low resolution longitude of the beginning of the TMC path.
EndLat— The low resolution latitude of the end of the TMC path.

EndLong— The low resolution longitude of the end of the TMC path.

Miles — The length of the TMC path along the road in miles.

=4 =4 =4 =8 4 -4 -4 -4 -8 -
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FIGURE 5 - TMC PATH TABLE
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125F05265 |F1 |95 HWY S03/EXIT 168 12500118 usa [NC |HALIFAX 27870| NORTHEOUND -77.67428| 36.36146| -77.670%2| 36.36661| 0.4013E|
125+05270 |P1 |95 HWY 125/EXIT 171 12500118 usa [NC |HALIFAX 27870| NORTHEOUND -77.67052| 36.36861| -77.64708| 36.3%645| 2 45450
125F05270 [P1 IS5 HWY 125/EXIT 171 12500118 Usa [NC |HALIFAX 27870| NORTHEOUND -77.6470B| 36.39845| -77.64245| 36.40361| 0.58853|
125+05271  |F1 |95 115 158/EXIT 173 12500118 usa [NC |HALIFAX 27850 NORTHEQUND -77.64245| 36.40361| -77.63114| 3542800 180312
125F05271  |P1 195 115 158/EXIT 173 12500118 |usa [NC |HALIFAX 27850 NORTHEQUND -77.63114| 36.423800| -77.62920| 36.43304| 0.376sT
125+05272 |P3 |95 HALIFAK /NORTHAMPTON COUNTY LINE 12500118 usa [NC |HALIFAX 27870| NORTHEOUND -77.62920| 36.43304| -77.62576| 36.43408| 0.8623E|
110+05548  |F1 |95 HWY SE/EXIT 176 11000159 |Usa [NC |NORTHHAMFTON 27831| NORTHEOUND -77.62470| 36.44533| -77.61282| 36.46598| 162204
110F05548  |F1 195 HWY 46/EXIT 176 11000159 |Usa [NC |NORTHHAMFTON 27831| NORTHEOQUND -77.61262| 36.46588| -77.61008| 3647082 036817
110M05543  [F1 |195 HWY 46/EXIT 176 11000159 |Usa [NC |NORTHHAMFTON 27831|SOUTHBOUND -77.60987| 36.47130| -77.61276| 36.46574| 042230
11008547 [P3 i85 RORATHHAMPTON/HALIFAX COUNTY LIKE | 11000189 |usa [NC |NORTHHAMFTON 27831|SOUTHBOUND -77.61276| 36.46574| -77.62470| 36.44533| 160208
12505271 |F1 |95 115 158/EXIT 173 12500118 Usa [NC |HALIFAX 27850|SOUTHBOUND -77.62576| 36.44408| -77.62931| 35.43288| 0.8sasT
125M05271  |F1 |95 115 158/EXIT 173 12500118 |usa [NC |HALIFAX 278590|SOUTHBOUND -77.62931| 36.43268| -77.63110| 3642810 033853
12505270 |F1 |i19s HWY 125/EXIT 171 12500118 Usa [NC |HALIFAX 27870|SOUTHBOUND -77.63110| 36.42810| -77.64165| 35.4053s| 168087
125M05270 [P1 |I95 HWY 125/EXIT 171 12500118 usa [NC |HALIFAX 27E70|SOUTHEOUND -77.64165| 36.40534| -77.84375| 35.40081| 0.33830
12505288 |F1 |I195 HWY S03/EXIT 168 12500118 |Usa [NC |HALIFAX 27870|SOUTHBOUND -77.64375| 36.40081| -77.67107| 36.3E641| 283881
125M05269 |F1 |I195 HWY S03/EXIT 168 12500118 Usa [NC |HALIFAX 27870|SOUTHBOUND -77.67107| 36.36841| -77.67437| 35.36132| 0.3sE13
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Filtering TMC Paths for Desired TMC Set(s)

As described in section 3, the project began with 18 specific TMC Sets, representing all roads, freeways only and
arterials only for six states. The list of TMC paths included in each TMC Set will be provided to the University of
Maryland for distribution to the member agencies. As an agency determines which TMC Set(s) it will utilize in its
application, the full TMC Path table can be filtered for only the TMC paths included in the applicable TMC set(s).
This filtered table then provides the information necessary to reference the TMC path locations. The TMC tables are

available to member agencies and contracted agencies through the University of Maryland.

Integrating Traffic Data in Agency Applications

This project will facilitate many kinds of applications, some of which will be map-based. There is a wide variety of
vendors for map data, and the choice of vendor has significant ramifications on how TMC data can be integrated with
maps. Some map vendors provide integrated support for TMC paths, while others require the user to implement
their own TMC path rendering solution. As a result, there are many different environments that will exist, each
having different levels of integration complexity. While it is not possible to provide detailed information for all

scenarios, some guidance on integration for likely scenarios is provided below.

1 Integration wittle Atlas Blaphis is perhaps the simplest integration scenario. If an agency has a Tele
Atlas map license, the license should include TMC layer information that will facilitate a simple translation
from TMC paths to Tele Atlas map Edge Ids.

1 Integration WWAVTE®Iap- If an agency has a current NAVTEQ map license, the license should include
TMC layer information that will facilitate a simple translation from TMC paths to NAVTEQ map Link Ids.

1 Inegration with Kibdlsed InteMap— Keyhole Mark-up Language (KML) based maps, such as those
supplied by Google or Microsoft, are increasingly being used to support map-based applications. While these
Internet-based mapping services offer high quality maps, usually derived from Tele Atlas or NAVTEQ map
databases, they currently do not expose TMC codes or paths. Thus, any effort to overlay traffic data onto
these maps will require a one-time rendering of TMC paths to create a traffic data layer suitable for use as an
overlay. The TMC Path table contains start and end points for the TMC paths but the information necessary
to follow the roadway geometry requires map data INRIX does not own and is not licensed to provide. An
agency must create detailed roadway geometry manually. Alternatively, if the agency has a license for Tele
Atlas or NAVTEQ map data it may be possible to automate the one-time rendering of TMC paths to a traffic
data layer. For visualization purposes please see the above section specific to INRIX traffic tiles which will be
helpful in overlaying INRIX traffic tiles atop a base map.

1 Integratiwrsing Agency Developed Basedgpsy-developed maps may not be based on currently
licensed Tele Atlas or NAVTEQ commercial map data, creation of a traffic data overlay will need to create
either a map layer of TMCs or an association of TMCs to an existing map layer to allow visualization,
overlay and/or analysis.

1 Integration witylized Map8ylized maps are not location referenced. In this scenario, mapping TMC
paths to the stylized map will be required.

1 Applications Not Using Magsapplications will not require maps or geo-referencing. Examples include
travel time and event alerts for dynamic message signs, 511 telephone services, and/or web sites. For
corridor travel time applications, summing the travelTimeMinat€ibute for a list of selected TMCs yields

the cumulative travel time. For applications that convert traffic data into anecdotal alert messages, a list of




TMC paths can be monitored so that slowdowns that traverse multiple segments can be combined into a
single alert. It is possible to utilize information provided in the TMC Path table to establish the TMC lists,
including RoadName, Direction, and the start and end latitudes and longitudes. Information provided in the
TMC Path table (such as RoadName, direction, LinearTMC, etc.) can also aid in automatically creating

alerts.

Integration Resources and Assistance

While the Coalition and its member agencies may have several resource options from internal staff on-call or
contracted consulting/integration support, the INRIX team also has consulting and integration resources available
that can assist agencies in planning and executing integration. Also, for specific assistance with TMC location codes,
the team from Tele Atlas responsible for maintaining TMC location tables is part of the INRIX consulting team.
These resources are available via task order under the INRIX contract. Should you require additional assistance please

contact:
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5. Project Contact Information

This project has several points of contact, depending upon the issue.

Contracting Officer's Technical Representative
The University of Maryland is the contracting agency for this project. Stan Young is the Contracting Officer’s
Technical Representative and should be the initial contact point for integration inquiries and will also coordinate the

distribution of all IDs and lists described in this document.

Stanley E. Young, PhD, PE

University of Maryland

Center for Advanced Transportation Technology
5000 College Avenue, Bldg. 806 #3103

College Park, Maryland 20742

301-403-4593 phone

301-403-4591 fax

INRIX

Jeff Summerson

Technical Lead, Integration and Support
10210 NE Points Drive

Kirkland, WA 98033

General Support Questions :
Email:
Phone: 877-467-4948

Note : to be added to the email distribution list that is used for project updates, scheduled maintenance
notifications, and other related communications please send an email to the above address requesting that
appropriate contacts be added to the distribution. Please include the agency and email to be added.

INRIX’s Project Manager is Rick Schuman and electronic inquiries should also be copied to Mr. Schuman.

Rick Schuman

Vice President, Public Sector
INRIX

9832 Montclair Circle
Apopka, FL 32703
407-298-4346 phone
407-572-5584 cell
866-643-9301 fax



mailto:seyoung@umd.edu
mailto:jeff@inrix.com
mailto:I95support@inrix.com
mailto:rick@inrix.com

The procedures for contacting INRIX for-teaé data services suppissusonce operational will be
provided to member agencies by the University of Marylhade procedures will differ markedly from
assisting in integration and should be followed to ensure peaerent of an issue.

I-95 Coalition Staff

Information & Payment Services Coordinator

Interim Contact for Project Information: Karen Jehanian
Phone: (610) 228-0211

E-mail: kjehanian@kmijinc.com
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Appendix - Resources Available Through the University of Maryland

There are several references in this document to information that INRIX will provide to the University of Maryland.
As the contracting agency, the University of Maryland will control distribution of the information to the Coalition

members. This appendix reiterates the specific information that will be provided to the University of Maryland:

Vendoriad Consumeidd
TMCSetiegl and the list of TMC paths included in each TMC Set
TMC Path Table for Coalition Region

Complete list of StatusID and StatusText responses

=A =4 =4 =4 =4

Operational Issues Support Process and Escalation Procedures




