
Bill Meisel’s Speech Strategy News October 2007 1 

 
VUI Visions 

VUI: The Next Generation 
Dave Pelland, Catherine Zhu, and Julie Underdahl, Intervoice 

In this guest column, we ask designers skilled in creating Voice User Interface to highlight a particular 
aspect of VUI design inspired by actual deployments. In this issue, Dave Pelland, Catherine Zhu, and Julie 
Underdahl, Intervoice, address the opportunity created by the multimodal capabilities of wireless devices. 
Dave Pelland is the Director of the Design Collaborative at Intervoice. He has been designing, implementing, 
and usability-testing user interfaces for almost 20 years. During the last 13 years he has been actively 
involved in the voice user interface industry. Starting with voice as an original team member at Wildfi re, a 
pioneer in virtual assistant technology, Dave has worked on a wide variety of applications from enterprise 
solutions to large-scale telecom deployments for carriers such as Orange and France Telecom. Dave has 
Bachelor and Master of Science degrees in Computer Science from the University of Lowell. Catherine Zhu 
and Julie Underdahl are both members of the Intervoice Design Collaborative led by Dave. They have been 
extensively involved in the research and design of multimodal applications at Intervoice.  

Technology advances, notably 3G GSM mobile networks, have made simultaneous voice and data 
connectivity available to the masses in a way it has never been before. For those of us designing interfaces for 
the mobile phone, this multimodal technology has created a new world of endless possibilities. 

With multimodal, weÕre referring to the ability to interact with an application using multiple input 
mechanisms throughout the application. ItÕs not just adding speech to a graphical interface or vice versa. 
Rather, itÕs an approach where a user has the choice of using either modality to complete their task in a single 
session. The specifi c type of multimodal applications weÕve been designing run on mobile phones where 
users are interacting using their voice and a graphical user interface on the handset at the same time. 

Much of what weÕve learned in designing speech applications can be applied to multimodal applications. 
However, there are additional design considerations introduced with multimodality. What follows is a 
discussion of some of the new design situations weÕve encountered and the progress weÕve made.  

Barge-In 
Barge-in has become a basic feature of speech interfaces. If someone speaks over a prompt, the 

application stops talking and acts on the user input. It matches natural conversation well. A multimodal 
interface adds the new element of interrupting the voice application using the display and vice-versa.  

In our applications weÕve been treating barge-in by either modality the same and have kept the screen 
moving forward in sync. A response is a response. It gets tricky when youÕve got multiple slots and multiple 
inputs on the screen, but keeping the screen in sync with the data gathered by speech is important.  

List Navigation 

List navigation is one of the fi rst features people point to when extolling the benefits of multimodal 
interfaces. Having the screen allows for much quicker navigation of lists versus reading through them one by 
one. The trick is in figuring out what to do with the speech user interface when the list is on the screen. It  
seems logical to ask the question ÒWhich widget did you want to buy?Ó But what about retries? Timeouts? If  
a user is navigating using the screen, you donÕt want to keep asking for speech input. 

While this may seem like a good spot for turn-taking between the different modalities, that doesnÕt appear 
to be the case. While most callers will prefer to scroll through a large list and look at them, weÕre finding that 
some people still prefer to speak their choice after seeing it in the list.  

WeÕre also looking at ways of using multimodal capabilities to share information where prompts might 
play an abbreviated list but more detailed information would be simultaneously available on the screen. We 
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expect to see the reverse as wellÑ where users would use voice search to find an email but will still prefer to 
read it on the screen.  

One key principle weÕve established in our work early on is to keep the interaction going in such a way 
that the user is always aware that both modalities are available. 

Error Handling 
The types of speech recognition errors are pretty straightforward. You get an error for no input and no 

match. Typical escalation strategies include asking with more details and letting the user know about keypad 
equivalents. Now that the screen is available, the question is whether it should be used in those strategies. 
Another question is how the prompting should react (i f at all) to errors that occur in the graphical view? Our 
approach has been that both modalities must compensate and be used to help the caller recover. 

WeÕve been using the different modalities as part of each otherÕs escalation path. For example, a user 
struggling by voice can be directed to give it another try on the screen. On the display, we can off er more 
options than are typical with voice alone. We can provide options allowing them to switch completely to the 
display, switch to DTMF, etc. Conversely, a user struggling with the screen can get asked additional 
questions to help clarify options.  

Prompt and Command Wording 
Another task that presents a new way of thinking is prompt writing. We knew how users were interacting 

with the system so we could use phrases like Òwhen you hear the one you wantÓ and Òplease say yes or noÓ. 
Now we need to use generic phrasing thatÕs natural whether the user is interacting using voice or the screen 
such as Òwhen you know the one you wantÓ or Òhere’s the listÓ.  

WeÕve seen the importance of having the application make it clear that information and interaction are 
always available in both modalities. WeÕve done this with the generic phrasing, but also by referring the user 
back and forth with phrasing such as Òas you can seeÉÓ and Òtake a look atÉ Ó Even when the caller is in 
their car and canÕt look at the screen, weÕve made it clear that the information is available visually. 

Primary Interfaces or True Multimodal 
Some multimodal designs use one interface as a primary means of interaction. Examples of this are voice 

interfaces that use commands like Òshow meÓ or Òlet me see itÓ to switch from voice to graphical. At that 
point you interact with the handset until you hit an ÔokayÕ button. Typically there are still some global 
commands active by voice at all times, but the dialog flow is really driven by one interface at a time.   

WeÕre finding that, because of environment and personal choice, it isnÕt safe to assume a modality, even 
if the user seems to be primarily interacting in one way or another. WeÕve seen users switching back and forth 
as they move in and out of their cars, for example. The speech or graphical portion canÕt just be a backup 
plan; either modality needs to be able to handle the task at all times.  

Clearly some data types like maps or other graphical information canÕt realistically be presented by voice, 
but an effort needs to be made to communicate the information. For example, if someone steps out of 3G 
range, a good design could still make the step-by-step directions available to the user. 

Fallback Conditions 
Typically in a speech application, the worst that can happen is dropping the call, terminating the 

application. And with speech applications, some designs handle noisy environments and drop back to keypad 
prompts, but even thatÕs pretty straightforward. With multimodal interfaces, a whole new set of conditions are 
introduced that require good design to handle appropriately. What happens if the user drops out of 3G range 
and the graphical view is no longer available? What happens if they get in their car and are limited to speech 
input? Each of these conditions needs to be identifi ed and handled, resulting in a robust application that never 
drops the user. This really does reaffi rm the fact that each modality must be designed to handle the complete 
task at any point in time. 

An Opportunity 
Technology has once again presented us with an exciting new opportunity. Along with the constant 

improvements in speech recognition technology, weÕre now also working with rapidly improving and 
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expanding network technologies and increasing handset capabilities. We really believe the next generation 
VUI is going to be part of a multimodal application. 

WeÕve learned a lot with each application weÕve built and we continue to research, prototype, and test 
new ideas in this space. The new challenges we face as designers are easily offset by the additional 
opportunities available to us with multimodal applications. These capabilities will allow us to improve and 
expand existing speech applications and also make new applications possible. Think of it as one more tool we 
can use to achieve our goal of designing the best possible user experience. 
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