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Executive Summary 
Mobile is enjoying what may be called a virtuous spiral, driven by compelling new 

devices, innovative new applications and faster networks that are making mobile 

broadband a reality.  At the center of this phenomenon are user-friendly interfaces, 

especially the touch screen, which have fueled adoption and use of mobile apps.   

While much improved, mobile use still demands considerable attention — for example, 

viewing displays, entering text, navigating through the UI, etc.  Advances in speech 

technologies will fundamentally alter the way in which users experience mobile devices 

and apps: devices secured with voice authentication; individuals — including the 

sighted and visually impaired — enjoying mobile content and apps without ever having 

to touch or view a device; new applications, from search to language translation and 

others, enabled by speech recognition; and in many other ways. Despite these 

advances, no OEM or operator to date has delivered a functional, easy-to-use, well-

integrated speech solution, or ensured that users are aware of, understand how to use, 

and benefit from speech functionality — current devices are merely "speech equipped." 

This briefing describes these important developments and outlines opportunities for 

operators and developers to introduce and capitalize on innovative new, speech-

optimized solutions. 

The Emergence of Speech as a Mobile Platform 
Since the mid-'80s, speech-enabled solutions have represented a sort of "holy grail" for 

human-machine interaction — first in the desktop world and, more recently, in mobile. 

Companies from IBM and Microsoft to Nuance and now Google have made significant 

investments to develop and refine solutions that allow individuals to effortlessly 

control PCs, mobile devices and other consumer electronics via voice. In many ways, 

mobile devices and applications represent ideal candidates for speech and voice 

solutions: two key hardware components — a microphone and a speaker — are built 

in; consumers are accustomed to speaking into phones; and the use of conventional 

mobile devices, which rely on visual and tactile user interfaces (UIs), can be difficult, 

distracting and even dangerous in some situations. 
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Despite the obvious utility of "hands-free" and "eyes-free" device operation, speech-

enabled solutions have been relatively insignificant in mobile until recently. In fact, 

legacy mobile devices can best be described as "speech equipped," having offered little 

more than voice communications and voice dialing. That is beginning to change: the 

recently announced iPhone 3.0 offers voice dialing and access to music, but can also 

answer questions such as "what's playing?" Speech-based solutions for mobile devices 

and apps are rapidly advancing, fueled by technology, innovation, legislation and other 

forces described below. The new solutions and applications, broad and far-reaching, 

constitute what we call "speech as a platform" (SaaP). Driven by user demand for more 

intuitive, natural experiences, SaaP will radically change the way in which consumers 

use mobile devices and applications. More than simply another user interface, SaaP 

will enable a whole new range of applications and is likely to have a greater impact 

than all other interface technologies combined, including QWERTY keyboards, 

touchscreens, accelerometers, barcode scanners and others. 

 

In addition to speech-enabled devices and applications, significant opportunities exist 

for operators, OEMs and leading providers of operating systems, particularly 

Microsoft and now Google with Android, to develop tightly integrated solutions that 

leverage SaaP in hardware (devices and peripherals) and applications. The "speech-

optimized" solutions described below offer enormous potential for companies to 

differentiate their products in the eyes of consumers and professionals. 

 

This note explains the concepts behind speech as a platform, highlights the 

significance and discusses the impact that SaaP will have in shaping and enabling a 

whole new generation of mobile applications. We identify and prioritize mobile 

applications that can best leverage SaaP and outline the implications and 

opportunities for mobile operators, OEMs and application developers. 
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Market Trends 
Speech-Enabled Mobile Apps Gaining Acceptance 
Researchers in HMI (human-machine interaction) have been developing, refining and 

enhancing voice-enabled solutions for decades. In the ‘70s, for instance, two graduate 

students at Carnegie Mellon working on a large research project funded by DARPA, 

the federal Defense Advanced Research Projects Agency, developed solutions that led 

to the creation of Dragon software for PCs, which has since been acquired by Nuance. 

Within mobile, speech-to-text (STT) and text-to-speech (TTS) applications have 

garnered much of the attention by media, startups and investors. While STT and TTS 

functionality is vital, other new speech technologies represent an important part of 

SaaP, enhancing existing mobile apps and enabling entirely new ones. 

 

Consider the following examples that illustrate the potential of SaaP: 

Voice Control in a Mission-Critical Environment 

In one of the loudest, most demanding and difficult environments imaginable, 

QinetiQ's Direct Voice Input (DVI) allows pilots of military aircraft (helicopters and 

jets) to use voice commands to access critical information and control avionics. DVI 

allows pilots to keep their hands on the controls and their focus on conditions and 

developments outside the aircraft.  

 

Of course, few consumers are flying helicopters. However, they are increasingly using 

applications on wireless devices in situations in which hands- and eyes-free operation 

is critical.  A recent survey of U.S. consumers, sponsored by Vlingo, found that 1 in 4 

consumers say they've viewed or responded to a text message while driving a vehicle. 

There is substantial evidence that talking on a cell phone while driving increases the 

risk of an accident. Driving while texting — or DWT, as Vlingo refers to it — and 

accessing other data applications undoubtedly raise the risk even higher. Research has 

also shown that a voice user interface, or VUI, can improve productivity significantly – 

for example, stock pickers (individuals pulling items from warehouse shelves to fill 
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consumers’ orders) can work much faster with voice-enabled devices. Leveraging SaaP 

with mobile devices and apps clearly reduces some of the risks and drawbacks of 

multitasking and enhances users’ productivity in challenging conditions.  

Search Engine for Audio-Visual Content 

Aurix's phonetic audio search engine indexes audio at rates 80 times faster than it is 

spoken. Once indexed, audio (real-time or archived) can be searched much like Google 

or Yahoo enables searching of text-based documents. While Aurix's solutions are 

especially useful in intelligence operations and call-center monitoring, similar tools 

can also be used to make publishers' and user-generated audio and video content 

searchable and therefore more accessible to consumers. Given the growing popularity 

of podcasts, user-generated content and other multimedia, the ability to search audio 

will become increasingly important. NBC's recent investment in Everyzing reinforces 

this perspective. 

Instantaneous Language Translation 

In 2006, DARPA (the U.S. government agency that spawned the Internet) initiated a 

significant, multi-year research program called GALE (Global Autonomous Language 

Exploitation). Working in parallel with multiple teams of leading academic and 

industry HMI researchers, GALE has an ambitious goal: develop solutions that 

translate, analyze and interpret huge volumes of speech and text in multiple languages. 

GALE will enable English speakers to perform intelligence work that previously 

required skilled, multi-lingual analysts. In more pedestrian applications, SaaP-enabled 

mobile apps will provide "real-time" translation, reducing language barriers and 

facilitating communication for international travelers as well as individuals for whom 

English is a second language. 

IBM's Spoken Web 

IBM's Spoken Web initiative aims to bridge the digital divide by giving individuals 

with limited literacy skills access to at least a subset of the Internet. To overcome the 

literacy barrier, the Spoken Web is entirely speech driven. Individuals access 
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“voicesites” — analogous to web sites, only the pages are VoiceXML files — by calling a 

virtual phone number. Users interact with the voicesite by speaking, while results are 

communicated back to the user via voice as well.  

 

While Spoken Web is being developed for individuals at the bottom of the pyramid, 

Yahoo and other companies in developed countries are using SaaP to make it easy for 

consumers to request and obtain factual information from web sites — such as prices, 

product availability, movie times, traffic conditions, etc. — entirely by voice. By 

providing access to a wide range of information, Yahoo oneSearch and other new 

voice-enabled applications extend capabilities well beyond business-finder services 

such as GOOG411. 

 

To date, only a small percentage of mobile users have experienced the power of SaaP, 

but speech-enabled apps have reached a critical threshold and will rapidly gain 

acceptance among consumers and professionals. Over the next 12-24 months, SaaP 

will enable and extend mobile applications far beyond the status quo, driving 

significant adoption and usage among existing and new users.  A recent report by 

DataMonitor predicts that speech applications on handsets and in-vehicles will triple 

over the next five years. 

 

What's Driving Speech as a Mobile Platform? 
Since speech technologies have been steadily advancing for decades, why is this one of 

the most explosive periods of innovation and commercial opportunities? A number of 

developments have converged to create the "perfect storm" for a wide range of 

powerful speech-enabled solutions. While advances in speech technologies are at the 

core, equally important are developments in mobile devices, networks, cloud 

computing and even Web 2.0. These developments are briefly discussed below, while 

the speech technologies enabling these solutions are briefly described in the next 

section. 
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Mobile Devices and Peripherals 

Speech solutions can be demanding. Fortunately, with more powerful processors and 

expanding memory, new mobile devices are capable of running speech-enabled apps 

that just 2-3 years ago required a PC. Netbooks and other mobile Internet devices 

(MIDs) are also growing in popularity, with adoption fueled by dropping prices and 

subsidies offered by mobile operators.  Mobile headsets are becoming increasingly 

ubiquitous, allowing mobile users to use speech solutions more easily. Finally, mobile 

solutions are being integrated with in-vehicle displays and automotive systems like 

Ford Synch. These Bluetooth-connected peripherals and systems make it easier and 

more natural to use speech-enabled apps in environments in which mobile devices 

with conventional UIs are impractical and even unsafe. 

Cloud Computing 

While devices are becoming more powerful, the most sophisticated speech 

technologies require enormous computing power. Mobile apps that leverage cloud 

computing combine the best of both worlds — a “thin client” with on-demand access to 

applications running on super-computers. With their applications hosted "in the 

cloud," developers can leverage in real-time insights that accumulate as users interact 

with SaaP applications. Similar to the advantages that scale affords in search, Google is 

using its experience to refine its speech recognition capabilities. According to Google, 

accuracy is improving by 10-15 percent every 4-6 months. Google also sits atop one of 

the largest networks of computers in the world and is aggressively promoting its cloud-

computing platform to developers. 

 

Open Technologies  

Spinvox and other speech platform providers are beginning to open up their APIs to 

make it easier for developers to incorporate speech into their applications. Google’s 

Android operating system is an open source OS, designed to make it easier and less 

expensive for operators, OEMs and developers to use and "plug into." Google has 
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recently integrated Spinvox's TTS platform into Android, bringing open source SaaP to 

the growing community of Android developers. 

 

Mashups and the Programmable Web  

Many content providers have recognized that they can dramatically extend their reach 

by allowing third-party developers to create "mashups" that incorporate, "remix," and 

distribute their data. Data can be numeric (movie times, prices, etc.), text (such as 

news), or — provided they are properly tagged — audio files and even images. By 

structuring web data in a systematic way, the "programmable web,” together with 

APIs, makes it easier for developers to query and extract relevant data accurately and 

in real time. With STT to translate queries and TTS to communicate answers, the 

combination of SaaP, the programmable web and mashups allow consumers to get 

answers to virtually any "structured data question," all without touching a keyboard or 

viewing a display. Wolfram Alpha, the new "search engine for facts," could also 

improve access to data on the programmable web. 

Legislation  

Research has shown that talking on a mobile phone while operating a vehicle adds to 

driver distraction and increases the risk of accidents four-fold. Of greater concern, 

texting, email, the mobile Internet, and other popular apps demand even more user 

attention, especially on devices with touchscreens that do not provide any tactile 

feedback to the user.  Legislators have responded with laws mandating hands-free 

operation in some 15 states, with similar legislation under consideration in many 

others. Even in states where hands-free operation is mandated, Vlingo’s survey shows 

that some 3 out of 4 consumers say they still talk on their cell phone while driving 

without hands-free accessories. In view of this evidence, there’s clearly a need for 

better solutions that make operation of mobile devices safer and easier to use. Given 

the ubiquity of texting and the growing popularity of location-based and other apps 

used in vehicles, enabling mobile devices and apps with more robust VUIs (voice user 

interfaces) is essential. 



MOBILE 

 

 

 
How Speech Technologies Can Transform Mobile Use — GPR0908   - 11 - © Giga Omni Media July 2009 

Closing the (Mobile) Digital Divide  

As mobile devices and apps become more widespread, there is growing concern that 

the digital divide will widen for individuals with poor literacy skills as well as those 

with impaired vision. For the vision impaired, speech-enabled mobile solutions are a 

necessity – without a VUI (voice user interface), this group’s ability to connect with 

content, applications, and other individuals while mobile is severely limited. The NSF 

is funding important research on these issues, with researchers from Georgia Tech and 

other leading research organizations investigating technology, usability and public 

policy. Recognizing the significance to a sizable segment of the population, Verizon 

Wireless has just introduced TALKS, a text-to-speech app designed for the visually 

impaired. 

 

The developments above reveal the limitations of legacy mobile devices, conventional 

UIs and mobile applications that, on the whole, fail to leverage SaaP. Some day, 

hopefully soon, we will look back on apps that are awkward, difficult or even 

impossible on today's mobile devices and wonder how we ever managed. While devices 

with QWERTY keypads, touchscreens, accelerometers and other UIs represent 

significant improvements, VUIs can be more natural, much faster and far easier to use 

— according to a recent study, sending text messages via voice is 6-10 times faster than 

keying in the message in the traditional way (probably 2 times faster for teens and 20 

times faster for anyone over the age of 40). In special populations, such as younger and 

older consumers, the visually impaired, and individuals with poor reading skills, users’ 

abilities can limit or even preclude their use of mobile devices. Although not without 

drawbacks, VUIs are more easily used and understood by consumers of all ages and 

abilities.  

 

Since speech technologies can process not just spoken, but other types of audio as well, 

SaaP also enables a whole new set of applications.  Shazam, for instance, is a popular 

application that allows user to identify the title and artist of a song from the radio, 

television, film, or in a store by simply holding one’s phone toward the music and 

requesting identification. Even more novel is a recent app from Melodis Corp. called 
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midomi mobile, which allows consumers to solve a problem everyone has encountered 

at one time or another: how to learn the name and artist of a tune that is stuck in one’s 

head. All the user has to do is hum a few bars of the tune in question into midomi: the 

app recognizes the song and provides the title, name of the artist and a link for 

purchasing. 

An Overview of Emerging SaaP Applications 
Current Speech-Equipped Devices are Merely the Tip 
of the Iceberg 
Mobile devices are designed primarily for core communication functions: enabling 

users to speak to and hear the caller on the other end of the line. Beyond that, most 

mobile devices have only rudimentary speech capabilities. While many devices are 

equipped with voice dialing, anecdotal evidence suggests that only a small percentage 

of consumers actually use this capability. Likewise, some mobile devices include a 

recording capability that allows the user to record, store and play back a reminder or 

other information, a useful tool when one is on the go, running errands and unable to 

update a to-do list. Again, the average mobile user is unsure whether their device has a 

recording capability, and few consumers whose devices include the feature actually use 

it. 

 

At first glance, one might be tempted to conclude that consumers are not interested in 

speech applications. However, it would be a mistake to generalize from the status quo 

for several reasons: 

• The rudimentary, speech-enabled features available on mobile devices today 

are more often than not afterthoughts, lumped in with other secondary 

features.  To date, no OEM or operator has delivered a functional, easy to use, 

well integrated speech solution, or ensured that consumers are aware of, 

understand how to use, and benefit from speech functionality.  

• Few consumers take the time to learn about any more than the top five or so 

device features; if speech-related features are not readily apparent and useful 

"out-of-the-box," chances are they won’t get used. 
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• Most of today’s compelling mobile applications are produced by third-party 

developers. Until recently, the closed nature of mobile operating systems and 

speech platforms has made it difficult for developers to access and integrate 

speech technologies into their solutions. However, speech platforms and 

operating systems are rapidly becoming more open to third-party developers, 

as discussed below. As a result, developers are ramping up their efforts to 

leverage SaaP, enhancing existing apps and creating compelling new ones. 

 

Historically, speech-equipped mobile devices represent almost an afterthought, and 

are certainly not an accurate barometer of opportunities on the horizon. While 

consumer awareness will need to be raised, emerging speech-enabled applications are 

increasingly intuitive and natural. Therefore, it is reasonable to expect well-designed 

and executed speech-enabled solutions to "sell themselves," much like the touchscreen 

phenomenon has demonstrated. The challenge for developers is to create innovative, 

"must-have" solutions that prompt users to respond with "I want that." 

 

In the next section, we outline significant advances in SaaP that are enabling 

compelling new applications. 

SaaP Enables New Application Interaction 
Speech enables new functionality and applications on mobile devices, enhancing 

security, functionality and ease of use. The following applications illustrate the range 

of compelling new uses. 

Spoken Alerts  

Mobile devices are being used for an ever-expanding range of applications, including 

messaging (text messaging, email), social media (sharing experiences by capturing and 

posting photos on Facebook; finding friends that are nearby), staying abreast of 

breaking news and weather; mobile banking, entertainment, and many others. Many 

of these apps are used in situations in which it is inconvenient, difficult, or even 

dangerous for the user to shift their eyes to the device, much less respond. While 
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devices have ring tones to signal in-coming calls and beeps to signal receipt of voice 

and text messages, these simple "non-verbal" alerts are not very informative. 

 

In contrast, spoken alerts contain information that enables the user to decide whether 

to pay attention to or ignore the alert. Extending AOL's classic "You've got mail!" 

announcement, "spoken alerts" are actually informative, and they make mobile 

applications much more user friendly. Listed below are examples of spoken alerts that 

are (i) easily implemented and (ii) viewed as "much more convenient" by many users: 

• Caller ID announcing the name and/or number of the caller on incoming calls 

• Upon receipt of a text message or voicemail, an alert announcing the name of 

the sender and (optionally) the length of the message 

• An app alerting the user of an upcoming meeting, and at the user's request, 

issuing reminders as the start time approaches 

• In mobile navigation, an alert announcing the presence and length of any 

delays due to traffic or accidents. If desired, additional detail can be provided 

re: alternate routes, enabling the driver to take appropriate action 

• News sites announcing headlines or "breaking news," allowing the user to hear 

more details, if desired 

• Social media apps announcing updates posted by friends, particularly those 

that are marked "time sensitive" ("does anyone want to go to the concert 

tonight?") 

 

It quickly becomes apparent that users will elect to "turn on" alerts for only a subset of 

mobile apps, most likely those that contain time sensitive information. Of course, what 

is time sensitive will vary from one individual to the next, and even at different times 

for a particular user. Therefore, making it easy for individuals to set and change user 

preferences for spoken alerts is critical. Still, spoken alerts are a relatively easy, 

straightforward way to give users more control over their mobile devices and apps. 

Coupled with the synthesized speech capabilities described below, spoken alerts 

represent a powerful, underutilized tool enabling users to decide what to pay attention 

to and what to ignore. As individuals rely on mobile devices for many uses other than 



MOBILE 

 

 

 
How Speech Technologies Can Transform Mobile Use — GPR0908   - 15 - © Giga Omni Media July 2009 

phone calls and messaging, spoken alerts represent an increasingly important way to 

help them avoid information overload. 

Mobile Reminders 

Especially in busy households and for active individuals, a mobile device is ideal for 

recording reminders of upcoming tasks, appointments, "to do's," items to pick up at 

the grocery store, bills to pay, etc. Despite the popularity of online reminder solutions, 

such as Remember the Milk, few mobile devices currently on the market offer robust 

reminder functionality. Recognizing the need and the void, developers large and small 

have stepped in, introducing reminder services such as Me2me, ReQall, and Recite (by 

Microsoft). 

 

Going forward, speech-enabled devices will undoubtedly enhance the reminder 

capability, allowing users to record a reminder quickly and easily, all without having to 

touch the device. Of course, reminders are often communicated by others, either via a 

phone call/voice message, email or text message. Merging requests and reminders 

from various sources is likely to remain the province of specialized apps, like those 

mentioned above. Some reminder applications even display the status of tasks — e.g., 

accepted, completed, etc. — which can be especially helpful for coordinating between 

members of a household ("e.g., Have you picked up the kids?"). 

 

Healthcare and telemedicine also represent important new applications for SaaP.  For 

example, apps can remind a patient with a chronic illness to update their vital signs; 

take prescribed medications; or even engage in regular physical activity. Telemedicine 

apps can provide not only reminders, but also permit healthcare professionals to 

monitor individuals’ vital signs remotely and periodically "check in on" home-bound 

patients. Multimodal monitors can use sensors to track individuals’ activity levels, but 

they can also leverage SaaP to detect stress, anxiety or even disorientation in an 

individual’s voice. As the population ages, developing low-cost solutions that enable 

elderly individuals to maintain their independence is a significant challenge for 

societies.  While these apps may seem like "big brother," most individuals, faced with 
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choices such as hiring a caregiver or entering a healthcare facility, are likely to embrace 

automated, lower cost, less obtrusive mobile solutions.  

Synthesized Speech 

At one time or another, most consumers have been exposed to synthesized speech, 

which generates and enunciates words and phrases by a computer or similar device. 

While, in the past, synthesized speech had a "computer-generated" quality, the 

technology has advanced remarkably and now sounds quite natural and intelligible. To 

wit, when Amazon announced that the latest version of the Kindle would allow 

subscribers to have books read out loud using synthesized speech several publishers 

moved to block the option, fearing that it would compete with audio versions of books 

read by "live speakers." Amazon agreed to a compromise in which authors can decide 

whether or not their books can be read out loud on the Kindle. Amazon believes, of 

course – as we do – that that the option to hear books "read out loud" significantly 

expands the market for e-books. 

 

In addition to books, consumers are interested in hearing (rather than viewing) a wide 

range of other content, including that produced by themselves, friends and colleagues, 

and publishers. Specialized applications of TTS (text-to-speech), such as email and text 

messages, are described below. Given the importance of navigation and turn-by-turn 

directions, those applications also warrant highlighting. Other types of published 

content for which synthesized speech is likely to be useful include: 

• Updates on changes to friends' Facebook pages 

• Updates on Twitter 

• News stories from traditional newspapers, magazines, and other print media 

• Weather, jokes, horoscopes, "this day in history," and other specialized content 

• Lessons for students of all ages — including adults learning a new language 

— as they commute, go about their work, etc. 

• Information on points-of-interest, such as a self-guided tour of a city or 

museum 
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While synthesized speech is approaching recorded speech in quality and intelligibility, 

it also offers several other advantages: 

• Production cost - textual content read aloud with synthesized speech can be 

produced at a very low (near zero) cost. In contrast, recording and producing 

audio with "live speakers" is quite costly. 

• Distribution cost - transmitting digital content and using TTS (text-to-speech) 

to convey content on a mobile device requires little bandwidth, storage space 

and processing power, compared to the significant requirements for 

downloading, storing and playing a comparable audio file. 

• Searchable - while tools for searching audio content are beginning to appear 

(see Everyzing.com), searching text remains much easier, faster and cheaper. If 

a user is interested in breaking news on a particular topic, it is easier to search 

and select headlines from text, and present the subset using synthesized 

speech, compared to the same process with prerecorded audio content. 

 

While there has been a great deal of interest and investment in Mobile Entertainment - 

especially Mobile TV and music - synthetic speech opens up a whole new set of options 

for individuals who prefer to listen to other types of content. It also dramatically 

expands the situations in which mobile individuals can enjoy content well beyond the 

traditional, stationary settings in which textual content is often read. Of course, there 

are some limitations to TTS; where the speaker's original intonation is a critical part of 

the experience, TTS is less effective. For example, jokes by a comedian like Jerry 

Seinfeld delivered by a synthesized voice undoubtedly lose something in the 

translation. For the most part, however, synthetic speech is a remarkable asset that 

opens up a whole new channel for users to enjoy textual content. 

Email and Text Messages 

In a series of studies conducted with consumers by immr, email is consistently ranked 

as one of the top applications individuals would like to access on mobile devices. A 

majority of adults now use email on a regular basis, according to Pew Research, and a 
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growing number of consumers are using their mobile devices to check, read and 

respond to email, rather than waiting until they get back to a PC. 

 

As noted earlier, reading text, including emails, can be challenging in many situations 

— not just driving, but also when walking, moving from one meeting to another, 

standing in line and other instances. Fortunately, with synthesized speech 

technologies, email can be translated into speech quite effectively. One early SaaP app 

uses synthesized speech to translate emails into spoken words, permitting individuals 

to listen to email when they choose. Combined with the spoken alerts described above, 

listen to email tools allow individuals to receive and hear time-sensitive information 

immediately upon receipt, without waiting to reach a location in which the original 

email can be safely or easily read. 

 

Since many emails are informational only and do not require a response, listen to 

email apps provide a big boost in productivity. For emails that do require a response, 

some solutions also offer STT (speech-to-text) and other options for responding, as 

described below. With TTS and SST, services such as YouMail and Voices on the Go 

permit individuals to receive, read and reply to email, all without ever having to view a 

display or touch a keypad. 

 

These same observations apply to text messages — in fact, the ability to receive and 

respond to text messages, whether one is in a position to read and type a response or 

not, may be even more important than with emails. Senders expect prompt, if not 

immediate, replies to text messages, and may be unaware that the recipient is unable 

to safely view the message and respond. Text messages are somewhat more difficult for 

TTS engines to process because of the many abbreviations that individuals, especially 

younger consumers, use to rapidly "text" and to stay within the 160-character limit. 

Still, TTS is being offered with text messaging, and is likely to grow in popularity along 

with email. 
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Speech-to-Text for Voicemail 

Speech-to-text (STT) is the corollary to TTS (text-to-speech). While there are many 

powerful applications using STT, one of the most useful, offered by companies such as 

SimulSays and SpinVox, translates voicemail into text, which individuals can then read 

when and where convenient. 

 

The importance and benefits of translating textual content into speech were 

emphasized above. So, why would an individual want to do the opposite and read voice 

messages? There are a number of benefits of Read your Voicemail: 

• Speed: Once transcribed, a voice message can be quickly scanned and, if 

desired, read in less time than the length of the initial voice message. While the 

subtleties of intonation may be lost, the speed with which lengthy voicemails 

can be processed is a big advantage. 

• Access: Voicemail translated to text can be read on any computer connected to 

the internet, which is especially useful when roaming or international charges 

would make listening to the original voice message cost prohibitive. 

• Findability: Voice messages transcribed into text can be stored and more 

easily searched, using conventional search tools. Want to review the message 

that was sent last week by a colleague? Whereas a voice message could take 

several minutes to find and play back, the text version can be located and 

viewed almost instantly. 

• Sharable: Text versions of voicemails can be easily edited, and either the 

entire message or relevant portions forwarded and shared with associates, 

friends or family. 

 

While these benefits can be significant to professionals, international travelers and 

other segments, we suspect that read your voicemail is less compelling to the general 

population. At the risk of being accused of promoting SaaP as a universal solution, we 

believe there is also value in hearing – vs. reading — at least some voice messages. One 

important feature in read your voicemail apps is the option to choose which messages 

are read and which ones are presented as voice mails. 
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Another innovative variation on voicemail apps is NowMessage, which allows 

individuals to automatically forward voicemail from their mobile device to Google 

Voice. Once forwarded, voice messages can be then be listened to as an attachment in 

Gmail. While this approach does not involve STT, it does deliver two of the benefits 

above — Access and Sharable. There is also no limit on the number or period of time 

voice messages can be kept. 

SaaP Enables Voice User Interfaces 

In the '90s the standard user interface (UI) for mobile devices consisted of a display 

and keypad, typically numeric. Made popular by the original BlackBerry and 

subsequent RIM mobile devices, QWERTY keypads became a common feature on 

Samsung, HTC and other OEMs' smartphones in the early 2000's. Text messaging and 

email made devices with QWERTY keypads even more popular. In 2007, Apple 

revolutionized mobile device UIs with the iPhone's touchscreen.  While phones with 

conventional keypads are still quite common, the focus among OEMs and consumers 

is clearly shifting to new devices that have a QWERTY keypad, touchscreen or both. 

 

Surprisingly, no OEM or operator has introduced a device with a fully optimized Voice 

User Interface, or VUI. While voice dialing is a common feature, by and large few 

devices or apps leverage VUI. Reasons why VUIs are uncommon include concerns 

about the maturity of speech technology, skepticism about consumer demand and 

cost. However, VUI is ready for large-scale integration into devices and apps — we 

expect the majority of smartphones and many feature phones to have VUI by the end 

of 2012. 

Speech Recognition:  
The Foundation of Speech-Enabled Apps 
Speech recognition (SR) encompasses a broad set of concepts, technologies and tools. 

While an in-depth technical discussion of speech recognition is beyond the scope of 
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this report, several perspectives on SR are especially important in the context of 

mobile apps: 

1. The capture and accurate translation of speech into text. The text, in 

turn, can be sent as a message (as in speech-enabled email), transmitted as 

input (as in voice search), or recognized as a command to activate or control a 

mobile app. With this perspective, the primary concern is the accuracy with 

which the speaker's words and intent are understood. 

2. Voiceprints. Much like fingerprints, individuals have unique voiceprints that 

can be used to quickly and accurately distinguish the individual, as discussed 

below under Speaker Authentication. 

3. Automatic detection of certain words in audio/video or speech, 

either "real-time" or recorded. Recent innovations in SR are now being used to 

support “hotspotting,” or recognition of keywords in audio, which in turn 

enable search of audio, as discussed below. 

4. Identification of tonal quality and other aspects of speech. Here, SR 

technologies are proving useful to evaluate and provide feedback on how well, 

for example, an individual is enunciating and placing emphasis on the right 

syllables when learning a new language. 

 

Applications of SR from each of these perspectives are described below. By far the 

most activity — and likely the biggest impact — involves the first perspective, with SR 

being used to translate a speaker's query into a text string that can be searched. SR has 

also been used to control mobile apps, initially in simple apps such as voice dialing, but 

increasingly in other mobile apps as well. 
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Table 1: Glossary of Speech Recognition Terms 

Speech as a Platform 

(SaaP) 

Speech technologies integrated into hardware and software for purposes of 

enabling seamless, voice-centered user experience 

Voice User Interface (VUI) The collective term for using speech technology to interact with a user 

Speech (or Voice) 

Recognition (SR) 

Automated recognition of the contents of speech for purposes of representing it 

as text or taking an appropriate action 

Constrained Speech 

Recognition (CSR) 

Speech recognition in which the speaker must respond with a predefined set of 

responses in a particular context, e.g., in travel, responses to a prompt such as, 

"for which date would you like to book travel?” 

Natural Language 

Processing (NLP) 

Speech recognition that interprets the language individuals use naturally - for 

instance, in response to an open-end query, such as "how can I help you today?" 

Text-to-Speech (TTS) Given text, automatically speaking that text in a synthetic voice (typically using a 

phonetic dictionary and letter-to-sound rules for words not in the dictionary) 

Speech-to-Text (STT) Translation of speech into text 

Synthesized Speech Human-sounding speech automatically generated by a digital device from TTS 

Speaker Verification 

(alt. speaker recognition, 

Voice ID, voiceprints) 

A biometric identification that uses the person’s voice, sometimes supplemented 

by requiring content (such as a password or account number) known only to the 

person 

Audio search (alt. “audio 

mining” or “hotspotting”) 

 

 

Searching an audio source or sources for specific content (e.g., keywords or 

subjects). Speech analytics goes beyond looking for single occurrences of 

phrases to a broader analysis of the context of a search phrase, and may use 

metadata (text sources that label the file or its location, for example) 

Disambiguation In the context of speech technologies, the use of statistical models or humans to 

interpret and assign meaning to spoken words and phrases 

Multimodal Mixing speech input or output with other modes of user input or system output 

— for instance, a display to show STT results, or a keypad to edit STT draft 

before sending 

VoiceXML  Voice eXtensible Markup Language, or VXML, is a standard for speech dialog 

systems, particularly oriented toward telephony 

Hidden Markov Models 

(HMM) 

A statistical method at the heart of much of today’s speech recognition 

technology 

  

Source: Bill Meisel (Speech Strategy News). Included here with author’s permission. 
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Constrained vs. Natural Language Processing 
Another important consideration in SR is the distinction between constrained and 

natural language processing. Anyone who has called and interacted with an IVR 

(interactive voice response) system has experienced constrained SR — in essence, the 

caller is presented with a prompt ("Are you interested in domestic or international 

travel?"), and the caller's response is then compared to a "controlled vocabulary." If 

the response is ambiguous, the IVR either repeats the prompt, or presents the "closest" 

of the constrained options and asks the caller to confirm. 

 

Natural language processing, in contrast, permits an individual to present a query or 

command that is more open-ended, perhaps in response to a broad prompt such as 

"How may I help you?" or "What would you like to search for?" Not surprisingly, the 

accuracy of SR in a constrained environment is quite high, and can even exceed that of 

a live representative. However, the accuracy of natural language processing has 

advanced considerably (see Vlingo, for example), feels more “natural” to users, and of 

course is much better suited for applications with “open-ended” queries, such as 

search.  

Automated vs. Hybrid Speech Recognition 
Automated speech recognition (ASR) relies solely on SR and artificial intelligence to 

interpret and translate speech. Hybrid solutions — like the mobile information service 

Cha Cha — also rely on SR, but when the speaker’s words or phrases cannot be 

accurately "disambiguated," just that portion of the text is quickly assigned to a person 

who reviews the context, applies judgment and edits to correct or clarify the meaning 

to the extent “humanly possible.”  

 

Compared to ASR, hybrid solutions offer superior accuracy, but are more costly and 

add time to the response.  Moreover, ASR has improved to a degree that accuracy of 

automated results is "quite good." In search, Google is using its scale and volume, 

together with leading edge technology, to enhance the accuracy of ASR applied to 

search requests and relevance of results delivered. Interestingly, it also appears as 
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though individuals are more apt to submit lengthier spoken queries, compared to text 

search, which should produce better search results.  

 

Still, these solutions are in a period of transition, with some vendors relying on 

completely automated SR, and others (like Cha-Cha) promoting a hybrid approach 

(automated supplemented by humans reviewing and, if necessary, editing and 

verifying the text). Given the choice between "free" or very low-cost ASR vs. paying for 

hybrid SR, most consumers are apt to choose ASR. 

Applications for Speech Recognition 
Speaker Authentication 

Every year, many mobile devices, including laptops and cell phones, are lost or stolen. 

Increasingly, these devices contain sensitive information that should be hidden from 

any stranger who happens to pick up the device. Much like credit cards, consumers 

and mobile operators would rather not have a mobile device - should it be lost or 

stolen - used by individuals for unauthorized purposes. As mobile devices are 

increasingly used for mobile payment, with purchases withdrawn from one's bank 

account or charged to one's wireless bill, the inability to verify that a purchase is 

"valid" becomes a significant risk for users and operators. 

 

While there are numerous approaches to authentication, speaker authentication using 

ASR is intuitive, rigorous and low-cost. The owner can establish her identity 

“voiceprint” quickly and easily, simply by speaking her name or a phrase into the 

device's microphone. Authentication for various purposes can then be done 

"automatically," whenever the user speaks into the device, or when the user accesses 

selected applications or content.  

 

Given the growing risk of device and identity theft, it is surprising that so few 

operators, OEMs or developers have integrated speaker authentication into mobile 

devices. We expect most smartphones will incorporate some form of authentication by 

2012, and we believe a sizable percentage of these will employ speech authentication. 
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Email and Text Messages Composition 

As mentioned above, automated speech recognition, combined with STT (speech-to-

text), allows individuals to avoid the keypad altogether, and create email and text 

messages simply by speaking into a mobile device. STT offers several advantages over 

the conventional, tried-and-true method: 

1. Intuitiveness - while texting is second nature to experienced, typically younger 

consumers, others see keying in messages, even on a smartphone with a 

QWERTY keypad, as cumbersome and tend to avoid it. STT is much more 

intuitive. 

2. Speed - depending on the individual's experience and the type of keypad used, 

one can enter text on a mobile device by speaking 2-3 times faster than by 

typing the text in. 

3. Hands-free and Eyes-free - messages can be dictated and sent without 

requiring the user to divert their eyes or hands to the screen or keypad. 

 

Of course, some individuals find dictating messages challenging, and prefer the more 

familiar method of typing. However, emerging TTS services are likely to overcome this 

disadvantage by allowing users to review and either edit or approve the text before the 

message is sent. 

Launch and Control Mobile Apps  

For many consumers, innovations in hardware, applications and connectivity have 

transformed the cell phone into a multipurpose device that is truly indispensable, 

always on, and rarely ignored.  As an alternative to conventional UIs, a speech 

interface allows one to quickly and intuitively activate, navigate and issue commands 

to applications. Speech also allows one to multitask, without requiring the user to stop 

and focus on a display, touchscreen or keypad. Interestingly, while touchscreens are 

easier to use for many purposes, their layout and limited tactile feedback also make it 

virtually impossible to do “one-handed” dialing or to dial and execute other tasks 

without looking at the display. As a result, one could argue that touchscreens have 

actually made placing and receiving calls more difficult.  
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As Bill Meisel points out, mobile devices are also offering more and more functionality. 

While new features, such as camera phones and MP3 players, expand the usefulness, 

they are often difficult and time consuming to navigate. Take camera phones, for 

example: After taking photos, tagging, storing, and sending or posting the images to a 

photo-sharing or social-media site involve multiple steps and require users to navigate 

a small, often confusing set of controls. Since camera phones are often used to capture 

spontaneous events, handling photos via voice could offer clear advantages over 

conventional user interfaces. 

 

At present, OEMs and developers have "voice enabled" only a few mobile apps and 

features. Contacts and dialing are about the only apps that can be accessed and 

controlled by voice on more than a handful of devices. Therefore, it is useful to 

consider which apps users would prefer to control via voice vs. conventional UIs. 

 

Based on our analysis of usability and user behavior, voice control is best suited and 

likely to be favored over conventional UIs under the following conditions: 

• Value of Distraction-free UI:  VUIs will be favored in situations in which 

users must or prefer to keep their eyes and hands focused elsewhere. Driving, 

walking, jogging, and exercising represent the most obvious situations where 

distraction-free UIs are important. 

• Value of Authentication: Speech has greater value in apps where verifying 

the identity of the user is important. While authentication on mobile devices is 

valuable for general purposes — to protect against loss of confidential 

information — it becomes critical in apps such as mobile payment.  

• Gains in Efficiency: Speech offers a parallel channel that enables users to 

multitask or expedite a task. For instance, tagging photos or updates to social 

media can be accomplished with STT quickly, accurately, and consistently. 

• Complementary to the App: Voice control is well suited when the user will 

be speaking into the mobile device anyway — e.g., dialing a call, dictating a 

message, etc. Likewise, when selecting and listening to audio, issuing voice 

commands comes quite naturally to users. 
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• Recurring Frequency: Apps with few commands that are easily 

remembered and used regularly are well suited for voice. Dialing, reminders 

and search are examples of apps that users can easily execute with voice 

commands. 

• Controlled Vocabulary: For apps that use controlled vocabularies, 

automatic speech recognition enables users to specify inputs accurately and 

much more quickly. For instance, requesting directions (a command) and 

specifying the address of the destination both rely on controlled vocabularies. 

With automatic determination of the user’s current location, navigation 

solutions can also match the destination more reliably to nearby addresses in 

the database. 

• Unobtrusive: Although not universal, individuals are more likely to use voice 

commands when they are not likely to disturb others around them. 

 

Voice commands are also more easily understood, even in very noisy conditions, when 

issued via a mobile headset, particularly models with noise-suppressing microphones. 

As mentioned earlier, controlling apps via voice may be the only viable option for the 

visually impaired, for individuals with poor literacy or reading skills, and even younger 

children. 

 

The following examples illustrate how various conditions favor voice control for 

selected mobile apps: 

• Looking up and dialing a contact, for example, can take 10-20 clicks, 

depending on whether the contact is on speed dial. In contrast, speaking "dial 

[name of contact]" takes just a moment or two. Moreover, the commands for 

voice dialing are few and simple, and users are preparing to speak into their 

device or headset anyway. Lastly, calls are often initiated while driving or 

walking, where voice dialing clearly offers distinct advantages. 

• Selecting and playing music and other audio files lend themselves 

nicely to voice. Commands are few and familiar and audio is generally played 

on a headset or in a closed environment where it is unobtrusive. Automated 

speech recognition also allows users to get to a song, playlist or chapter in a 
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book quickly and accurately. With metadata, such as a playlist or page number 

in a book, users can quickly pinpoint and begin listening to their own content 

by simply saying "Chapter 2" or "Yellow Submarine." 

• Tagging and uploading photos to a social media site by speaking is 

straightforward and typically much faster and easier than navigating through a 

series of menus. 

• Noisy working or non-work environments pose unique challenges for 

users, both in terms of accurately hearing mobile calls and messages, but also 

in being heard over the din. Consider, for instance, the trading floor of the New 

York Stock Exchange, a crowded stadium or even the streets of a large urban 

city. Individuals are increasingly using mobile headsets to isolate ambient noise 

and improve communications. Latest models incorporate noise suppression 

and other features that facilitate speech apps in even the noisiest of 

environments. 

 

Using these criteria, a preliminary ranking of the suitability of voice control for a 

number of mobile apps is shown below: 
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This framework and ranking should help developers prioritize mobile 

apps for which voice control should be added. Of course, users will 

ultimately decide on the relative merits of speech vs. conventional 

user interfaces. User experience and satisfaction will also depend not 

only on the criteria above, but how well the voice interface is implemented and the 

accuracy of results. 

Special Case: Voice Activation 
One special case of voice controlled apps bears discussion separately. Typically, 

initiating a session such as a phone call, SMS or search for information on a mobile 

device requires the user to physically locate and press a button or touchscreen on the 

device. However, since mobile devices are equipped with microphones, voice 

activation is a particularly useful feature. 
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Voice activation also makes it possible for those with physical limitations to initiate a 

session, whether a call or some other task to be performed on a mobile device. 

However, voice activation is beneficial in the general population as well. For example, 

mobile devices are being used to monitor the status, activity levels and physical 

condition of older individuals. The ad in which an older person says "Help, I've fallen 

and I can't get up" has been the object of much derision — however, as the population 

ages and caregivers rely on mobile devices to monitor and confirm the status of elderly 

persons, voice activation will be a required feature on mobile devices for the elderly. As 

mobile devices become more widely used for monitoring and related purposes, voice 

activation will prove indispensable. 

 

In other applications, speed is of the essence, and voice activation can mean the 

difference between success and failure — for example, the 2-3 seconds saved with voice 

activation may allow a user to answer a call that would otherwise have been missed. 

Likewise, pronouncing "911" could instantly transmit one's location to authorities and 

automatically connect the caller to emergency services. And just as OnStar 

automatically signals the service center in the event of a crash, mobile devices could be 

programmed to sound an alarm, inquire about the user's condition, or call the 

authorities upon receiving a distinguishable audio transmission above some decibel 

level. 

 

Voice activation could also make it easier to control sessions temporarily. For instance, 

while driving or jogging, an individual could use voice activation to change his/her IM 

status from available to unavailable. If a mobile device is being used for other purposes 

— for example, to play multimedia or as a remote for TV — pausing the other app with 

voice, rather than fumbling to find the right key to press, would be much more 

convenient. In an app described earlier, voice activation allows one to record a 

reminder before losing the thought (e.g., "Reminder: pick up dry cleaning before 

6pm"). 

 

These examples of voice activation conjure up a true PDA (personal digital assistant), 

standing ready to "wake up" and respond appropriately to selected verbal and gestural 
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cues. While some of the applications may seem far-fetched, each is being tested in labs, 

and several have been implemented on devices in Japan and other countries. The key 

is to integrate voice activation judiciously, where ease and speed represent significant 

benefits to the user. Minimizing "false alarms" or unintended activations is also 

important. With speaker authentication, voice activation can be restricted to the 

device's owner or other preauthorized individuals. 

Conclusions 
Much as RIM has carved out a loyal following by developing devices and services 

optimized for email, there is significant opportunity for an operator and/or OEM to 

capitalize on SaaP in a comprehensive, strategic way. 

 

Key elements of a speech-optimized mobile solution are shown in the graphic on the 

following page. The package includes a mobile device designed and tuned for speech as 

well as a headset with noise suppression and other capabilities, and offers innovative, 

speech-enabled apps from developers leveraging open source speech platforms 

resident on the device and in the cloud. 
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Figure 1: The Ideal Speech-Optimized Mobile Solution 

 
Source: immr 
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Since the industry has historically treated speech as an afterthought, opportunities 

abound for the market leader(s) who first bring speech-optimized solutions to market. 

As Ford has demonstrated with its Synch strategy, speech-optimized solutions have 

wide appeal, provide a compelling basis for differentiation, and are not easily copied by 

competitors. We hope this paper stimulates efforts along these lines, and we look 

forward to seeing who takes the lead in bringing speech-optimized solutions to 

markets. 
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Hendrix, immr conducts research on behalf of leading wireless clients in North 

America, Asia, and Europe. We employ sophisticated research methods to calibrate 

demand and assess markets for emerging wireless applications. 

 

Please visit us at http://www.immr.org 

 

About GigaOM Pro 
GigaOM Pro gives you insider access to expert industry insights on emerging markets. 

Focused on delivering highly relevant and timely research to the people who need it 

most, our analysis, reports and original research come from the most respected voices 

in the industry. Whether you’re beginning to learn about a new market or are an 

industry insider, GigaOM Pro addresses the need for relevant, illuminating insights 

into the industry’s most dynamic markets.  

 

Please visit us at http://pro.gigaom.com 


