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VUI: The Next Generation
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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 Wildfire 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 notally 3G GSM mobile networks, have made simultanecus voice and data
conneciivity availabe to the masesin away it hasnever beenbefore. For those of us deggning interfacesfor
the mobile phone, this multimodal technology hascreaeda new world of endless possibilities

With multimodal, weOrereferring to the akility to interact with an applicaion using multiple input
mechanisms throughout the application. ItOsnot just adding speechto a graphical interfaceor vice versa.
Rater, itOsan approach where a user hasthe choice of using either modality to complete their task in asingle
session. The specific type of multimodal applicaions weOe beendesgning run on mobile phones where
usersare interecting using their voice and a graphical user interface on the handset at the sametime.

Much of what weOe learredin desgning speechapplicaions canbe applied to multimodal applicaions.
However, there are additional dedgn consideratons introduced with multimodality. What follows is a
discussion of someof the new desgn situations weOg encounteredard the progress weOg made.

Barge-In

Barge-in has becane a badc feature of speech interfaces If someme speaks over a prompt, the
application stops talking and acts on the user input. It matches natural conversation well. A multimodal
interfaceadds the new element of interrupting the voice application using the display and vice-versa.

In our applicaions weOg been treaing barge-in by either modality the sameand have kept the screen
moving forward in sync. A regponse is aregponse. It gets tricky whenyouOe got multiple slots and multiple
inputs on the screen but keepng the screenin sync with the data gathered by speechisimportart.

List Navigation

List navigation is one of the first feaures peagple point to when extolling the berefits of multimodal
interfaces Having the screenallows for much quicker navigation of lists veraus readng through them one by
one. The trick is in figuring out what to do with the speechuser interface when the list is on the screen It
seemslogical to ak the quegion OWhiich widget did you wart to buy?OBut what about retries? Timeauts? If
auser is navigating using the screen, you donOwart to keepasking for speech input.

While this may seemlike a good spot for turn-taking betweenthe different modalities that doesnOtappear
to be the case. While most callerswill preferto scroll through alarge list and look at them, weQe finding that
somepele still preferto speaktheir choice after seeng it in thelist.

WeOralso looking at ways of using multimodal capabilitiesto shareinformaton where prompts might
play an abbreviated list but more detailed information would be simultanecusly available on the screen We
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expectto seethe reverse aswellN where userswould use voice search to find an email but will still preferto
readit on the screen

One key principle weOg edatlishedin our work early on is to keepthe interacion going in such a way
thatthe useris always aware that both modalitiesareavailale.

Error Handling

The types of speech recognition errars are pretty straightforward. You get an error for no input and no
maich. Typical escalation strategesinclude aking with more details and letting the user know about keypad
equivalents. Now that the screenis available, the question is whether it should be used in those strateges
Another quedion is how the prompting should react(if at all) to errors that occur in the graphical view? Our
approachhasbeenthat both modalitiesmust compensate and be usedto help the caller recover.

WeOg beenusing the different modalities as part of eachotherOsescalation path. For example, a user
struggling by voice canbe directed to give it another try on the screen On the display, we can offer more
options than aretypical with voice alone. We can provide options allowing themto switch completely to the
display, switch to DTMF, etc. Conversly, a user struggling with the screen can get aked additional
guegionsto help clarify options.

Prompt and Command Wording

Another takk that presents a new way of thinking is prompt writing. We knew how users were interacting
with the system so we could use phraseslike Qvhenyou fear the one you wartOand Opeas say yesor noQ
Now we need to use gereric phrasng thatOshatural whether the user is interactng using voice or the screen
such as@Qvhenyou know the one you wartOor Grere’s the listO.

WeOg seen the importance of having the applicaion make it clear that informaion ard interacton are
always available in both modalities WeOwe done this with the gereric phrasng, but also by referring the user
back and forth with phrasng such as Oasyou canseeEO and Otike a look ate OEven when the callerisin
their carand carOtook atthe screen, weOg mack it clearthat the information is availabe visually.

Primary Interfaces or True Multimodal

Same multimodal desgns use one interface asa primary mears of interacton. Examgesof this are voice
interfacesthat use commards like Osiow meQGor Okt me seeitOto switch from voice to graphical. At that
point you interact with the hardset until you hit an O&ayObutton. Typicaly there are still some global
commards active by voiceat all times but the dialog flow is realy drivenby oneinterfaceatatime.

WeOrdinding that, becatse of environmert and personal choice, it isnOtsafe to assume a modality, even
if the user seemsto be primarily interactng in one way or arother. WeOwe seenusersswitching back and forth
asthey move in ard out of their cars for examgde. The speechor graphical portion carQOtjust be a backup
plan; either modality needsto be ade to handle the task atall times

Clearly some data typeslike maps or other graphical informaton carOtealistically be presrted by voice,
but an effort need to be made to communicate the informaton. For example, if somene steps out of 3G
range, agood desgn could still make the step-by-step direcions availalde to the user.

Fallback Conditions

Typically in a speech applicaion, the worst that can happen is dropping the call, terminating the
application. And with speechapplications, some desgns handle noisy environmerts and drop backto keypad
prompts, but eventhat@® pretty straightforward. With multimodal interfacesa whole new set of conditions are
introducedthat require good desgn to handle appropriately. What happenrs if the user drops out of 3G range
and the graphical view is no longer availade? What happers if they getin their carand are limitedto speech
input? Eachof these conditions needs to be identified and handled, reaulting in a robust applicaion that never
drops the user. This realy doesreaffirm the fact that eachmodality must be desgnedto handle the complete
tak atany pointintime.

An Opportunity

Technology has once again presented us with an exciting new opportunity. Along with the constart
improvemerts in speech recanition techhology, weOrenow also working with rapdly improving and
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expanding network technologies and increasng handset cambkilities We realy believe the next generation
VUI isgoing to be part of a multimodal applicaion.

WeOQg learred a lot with each applicaion weQOg built and we continue to research, prototype, and tes
new ideasin this space. The new challenges we face as desgners are easly offset by the additional
opportunities availabe to us with multimodal applicaions. Thes capahilitieswill allow us to improve ard
expard existing speechapplications and also make new applicaions possible. Think of it asone more tool we
canuse to achieve our goal of desgning the beg possible user experierce.
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