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1.0 Defining Interoperability.

“Interoperability” as applied to the development, operation, and use of 511 telephone-based traveler information systems has two dimensions.  The first dimension focuses on the user’s interaction with any 511 system.  The second dimension focuses on the design and back-end operation of the 511 system, more specifically, on how a given 511 system interacts with other traveler information systems within its service area, as well as neighboring 511 systems outside its service area.  

Interoperability is driven by “Consistent User Interface” and “Appropriate Methodology for Sharing (Transferring) Information Between Adjacent Systems or Along a Corridor.”  With these in mind, we approach 511 systems from the following perspectives:

· Operator perspective:  system interfaces

· User perspective - similar experience across systems

Our goals are to make: 

· Using 511 easy for those who use multiple systems

· Access to neighboring travel information systems seamless 

There is a goal in 2010 to make 511 function with national interoperability even though 511 systems are individually operated.  Each system developed, designed and operated by local agencies reflects local preferences.  The national interoperability goal of seamless functionality may be achieved by focusing on developing a consistent user interface across 511 systems and a reliance on industry standards for data sharing.  

 

2.0 Inventory of Existing Practice 

Attachment 1 – shows a comparative view of 511 System Attributes, including data in several categories such as vitals, user interface, content, roads and modes covered, awareness, main menu selections and interface with other systems.

The Connection to Other Systems and Services category includes: a) which systems (other states, transit, airlines, etc.) are “connected” to the system; b) type of interface (shared application, shared data, call transfer, etc.); c) type of call transfer (if present); d) reciprocity between systems; e) cost sharing (if any); and f) agreements between system operators.

 

3.0 Common Elements

Though many 511 systems offer similar information, and in many cases, similar functionality, this may not always be obvious to individual users of multiple systems.  For example, when designing menus, deployers may use different terms to describe the same category of information.

The 511 Guidelines indicate that the Main Menu selections should include: “Highway Information,” “Transit Information,” “Airport Information,” “Rail Station Information,” “Ferry Information” and “Help.”  However, current 511 systems do not use the same terminology for even these selections.  In some cases, “Highway Information” may be referred to as “Highways,” “Roads,” “Road Conditions,” or simply “Traffic.”  This suggests that deployers might consider programming their systems to use a larger number of “grammars,” in order to allow for users of other systems who use terms familiar to them to be recognized on the deployers’ system.

3.1 Advantages and Disadvantages 

A major advantage of using common terms, or making alternate terms available to users, is that a user of one 511 system, would be able to access information on one system, using the same terms that they use on another.  The traveler is able to retrieve their desired information without having to “learn” new terms and the functionalities of each system. 

A disadvantage of not having the “exact” same terminology used in all 511 systems is that a user might not realize that their spoken term is not available from one system to another.  Users might become frustrated “asking” for something that may not be available or may be available, but under a different term. 

4.0 Driving Forces

Certain factors are critical in designing 511 systems for optimal interoperability, which may make the users’ experience more consistent as they travel from one system to another.  Deployers will recognize that each system is implemented to meet the needs of their own situation, but must keep in mind interoperability issues when designing and managing their systems.

 

4.1 Critical Factors

There are a number of critical factors to be cognizant of when designing a 511 system to enable interoperability with other 511 systems: 

· Allow users of other systems to be able to easily navigate through any system, allowing for a more intuitive experience.  

· Allowing a user to obtain information from systems other than the one that they called through interconnection of data or telephone systems. 

Interoperability is only one aspect of a 511 user’s experience.  However, it is a very important one as 511 systems become available across the country.  Users will call a system with a very specific level of expectation regarding the information they may receive, and the manner in which they should retrieve this information.  Deployers must keep these other systems in mind while designing their system’s user and data interfaces.

4.2 Specific Situations 

Each system is different and the data and interface requirements for each system vary.  Deployers wishing to create a seamless experience for users of their and other systems must allow for a certain level of flexibility in the use of the system and the data that will be available from one system to another. 

Users should receive as much information as is available in the system, and if that information is available from another system, it should be provided in a similar manner or the caller should be transferred directly to the other system.

 

5.0 Recommendations and Guidelines

Listed below are a number of recommendations and guidelines for deployers implementing 511 systems.  These recommendations should be viewed as a starting point toward interoperable systems and a common user experience across all systems.
5.1 Common Grammars

Voice recognition systems are capable of recognizing multiple utterances for the same selection.  It is recommended that deployers consider using common “grammars” to allow users of one system to use the same or similar terms in a new system.  This makes for a more pleasant experience where the traveler does not have to learn an entirely new menu structures. 
Since voice activated interactive voice response systems are capable of recognizing multiple utterances for the same selection, it is recommended that the systems “grammars
” be programmed to accept the following “equivalents” for these Main Menu selections (note that these are words or terms that may be “recognized” by the system, and not words or terms used by the system to deliver information, via concatenated or text-to-speech):

Alternate Grammars

	Highway Information
	Highways, Roadways, Roads, Road Conditions, Traffic, Interstates, Streets, Turnpike (used for specific road categories) 

	Transit Information
	Transit, Public Transportation, Mass Transit, Subway, Light Rail, Buses, Streetcars (all as appropriate)

	Airport Information
	Airports, Air Travel, Airlines, Flying

	Rail Station Information
	Rail, Commuter Rail, Heavy Rail, Amtrak, (others as appropriate)

	Ferry Information
	Ferries, Water Shuttle, Water Taxi, Boats, (others as appropriate)

	Help
	Help, Instructions, Assistance


In addition, certain other “universal instructions” should allow for equivalents to help the user experienced with one system, but perhaps not the one they are calling.  These include:

Additional Universal Instructions

	Skip to next message
	Skip, Next, Next One, Forward

	Repeat last message
	Repeat, Say Again, Go Back, Back, Previous 

	Return to Main Menu
	Main Menu, Top Menu, Top Level


Finally, though 511 systems often allow for certain terms to be interchangeable, there are some areas where even more descriptors or pronunciations are used, and deployers may wish to keep these in mind.  For example:

Other interchangeable terms and pronunciations

	Interstate
	I-, (in some areas, this is simply “route”)

	State Route
	State Highway, Highway, (in some areas, this is simply “route”), Sign Route, SR, KR
, etc.

	US Route
	US (in some areas, this is simply “route”) 

	Route
	May be pronounced as “Root” ('rüt) or “Rout” ('raut )


5.2  Call Transfers Between Systems

Call transfers are one of the easiest methods for providing users with access to other 511 systems, and properly performing a call transfer can help make for a seamless user experience.

It is recommended that call transfers be performed only after an acknowledgement that the caller is done retrieving information from the current 511 system, and wishes to transfer to another system.  Not every system will have the ability to transfer the caller directly back to the original system.  It is further recommended that a caller be informed before their call is transferred, that they are leaving the current 511 system.  This is helpful both in reminding the caller that they are transferring out of one system, and also informs them that the information they are about to receive is provided by another agency.

Attended call transfers are helpful in that, the call is “held” in the originating system, until the other system picks up or “answers” the call.  Thus, callers are not simply transferred out to what could possibly be a busy signal, or to a system that does not answer without any way to return to the original system.

A 511 system should be designed to allow or accommodate transfers of calls to neighboring 511 systems.  This feature is of great importance in:

· Border areas

· Metropolitan areas that extend across political boundaries

· Areas where there is a large volume of through, tourist or commercial traffic.  

Since the original 511 system accessed by the user will typically incur the cost of the call transfer it is desirable for the operators of the neighboring 511 systems to reach agreement as to whether and how these costs might be shared.  It is also desirable that the neighboring systems are aware of, and accommodate the content of their neighboring system to the extent possible.  While the systems may not have identical content a mechanism to inform the user transferring to the neighboring system, what content is available, is also desirable.   

5.3  Transferring Data Between Systems

The transfer of real-time and other data across neighboring systems can also be used to insure interoperability through the use of ITS standards.  Such a data transfer might be accomplished by the 511 systems themselves or by the underlying traveler information, traffic management and transit management systems.  The data transfer option may also eliminate the need for call transfers between neighboring systems. 

Requiring that multiple deployers have exactly the same design might unduly constrain both deployers in their designs.  Section 4.2 discusses that each deployer is likely to focus on their own needs as paramount to system development.  

Another approach would be to replicate the design of a neighboring system within a states’ 511 system.  Users would first be given the choice of either selecting information for system A or system B, just as in the call transfer option.  If the caller selects system A, the system would provide the same options and prompts as if they selected system B.  The data would be replicated on each system, and the calls would remain on the system that the user had called.  Although this will meet the needs of the users, each system would need to provide all the menus and prompts from each system.  The cost for this type of system would be considerably increased.  

As additional neighboring states implement 511 systems, the design for the data transfer becomes problematic.  Either all systems must conform to a single design, or the 511 systems will become highly complex (and expensive) as different menu structures are implemented in each system.  

There is also a concern that some 511 systems may be asked to “drink from a fire hose” and accept more information than they are able to process on a regular basis.  Each deployer receiving information from other 511 systems should have the final decision as to what type of information is available to their own users.  Thus, a deployer may choose not to provide its customers with as much or as detailed information from a neighboring system, as is provided on that system when called from its “home” area.

5.4   Common System Applications

A third interoperability approach is offered where multiple systems utilize the same 511 application and / or database.  Several deployers have joined together to cooperate in the development and operation of a common application to provide 511 services.  In this case, the 511 application engine is shared by the participating agencies so that, in effect, interoperability is achieved by all systems operating as a single larger system.  

5.5   Hybrid Systems

As time passes, and more systems are implemented, it is believed that many deployers will launch hybrid systems, utilizing both data and call transfers. 

Where possible, the systems will share a common application or database, or perhaps a more common data structure that will allow one system to import / export data with another system without sharing their applications or platforms.  These systems will also offer integrated call transfers to systems that do not have a common data structure.  Users will then use the same terminology or “grammars” to retrieve information regardless of which system they have called or are transferred to.

6.0   National 511 Service Interoperability Vision

· 511 will be realized through locally deployed interoperable systems.  The ability to transfer calls between systems will become as ubiquitous as the systems themselves. 

· By 2010, individual systems will be linked together into an integrated, seamless network. This will be accomplished through the transfer of data over a common data structure or shared applications. 
� The term “grammar” is used to describe the words that are acceptable equivalents for certain selections on the IVR menu.  E.g. the term “Yes” might also be recognized as “OK” or “Yup.”


� Some states opt for using the name of the state instead of the word “state.” Thus SR, or “State Road” in Kansas, for example, becomes KR for Kansas Road.
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