The Next Enterprise-Wide
Productivity Accelerator

New Double-Digit Voice Productivity in a Post
4G Anytime, Anywhere Enterprise Mobile World

In This White Paper:

- Speeding Mobile Transactions with Voice-Directed Control

- Reducing Operational Costs, Optimized Mobile Worker Effectiveness
- A Client-Resident Voice Architecture for Existing Mobile Applications
- Pervasive Mobile Deployment: Cross-Industry, Cross- Supply Chain
- Limitations of Server-Dependent Voice Solutions

- A New Mobile Voice Interface: Expanding the Mobile Worker Experience

- Case Studies for Multi-Platform Voice Deployments




Executive Summary

What's next for mobile, enterprise productivity? When and how will the mobile IT enterprise experience the next
substantial gains in productivity? Not single-digit gains, but substantial gains that transform the economics of
mobile business operations. Furthermore, is it possible to significantly reduce operational costs by enabling not
just an incrementally faster, more productive mobile worker...but a mobile worker liberated from the obstructions
and distractions of the mobile technology interface, a mobile worker able to more freely exercise their expertise at
higher levels of proficiency?

A new innovative approach to voice (speech recognition) technology, can deliver substantial productivity gains
to existing enterprise-wide cross-industry, cross supply chain mobile applications. Faster more accurate
mobile transactions, can now be achieved with voice-directed data input and application controls.

This document suggests that voice (speech recognition) technology has reached a level of maturity, reliability and
applicability to serve as a new pervasive productivity accelerator equal in impact to today’s existing high octane
mobile technologies. By adding voice-directed data entry, application commands and navigation to existing mobile
applications, voice technology can now be leveraged to further fuel cross-industry, cross-supply chain mobility
with substantial gains in productivity, optimized operations and a more capable, focused, efficient, effective and
safer mobile worker.
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Feasibility to Achieve Substantial Gains

In today’s rush to complete the migration from 20" century centralized
business processes to “next century” de-centralized, fully mobile
business processes...global industries and government enterprises are
challenged to successfully adopt and deploy newer, more powerful,
sophisticated and productivity-centric mobile technologies. The IT
mandate for faster, lower cost mobile business-to-business
transactions is dependent on critical ubiquitous mobile technologies to
drive new productivity. s voice technology ready for prime time as a
pervasive productivity accelerator? Can “voice” cross the chasm of
multi-platform deployment, out-perform mobile keyboard functionality in
terms of data collection, navigation, accuracy and productivity required
to justify ROl demands? Like other pivotal mobile technologies can it
change again the productivity landscape with enough muscle to drive

another round of 25 to 50 percent increases in mobile productivity?

Consider a pervasive layer of mobile voice-
directed productivity optimizing existing mobile
technologies, now un-tethered from costly
server dependencies and fully operational on
powerful mobile devices. By adding a device-
resident voice-directed interface to existing
mobile productivity architectures and business
processes, enterprise IT operations can now

“The voice-directed
mobile inspection used
by Clark County
increased productivity
by 77%...reducing
inspection time from 18
minutes using mobile
keystrokes, to less than
4 minutes using voice-
input.”

A ubiquitous voice-directed operations layer deployed across multiple

realize new productivity gains streamlining

mobile applications can speed mobile transactions, improve mobile

virtually every facet of mobile operations. worker productivity, effectiveness...and drive down operational costs.

By implementing voice-driven eyes-on-task, eyes-on-customer capabilities significant improvements can be

realized in customer responsiveness and service. Mobile workers can be empowered once again to perform their

tasks even faster, better and safer in a mobile world. By removing the fat finger data entry and eyes-on-screen

dependency of keyboard/keypad applications, voice-directed input delivers faster more accurate mobile

transactions to enhance operations serving as an alternative/adjunct interface to mobile applications. This new

mobile interface liberates the mobile worker's eyes and hand. It expands their personal bandwidth of expertise,

skills, knowledge, improving their personal capability and performance.
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Eyes-Free, Hands-Free Mobile Interface

For the enterprise, faster voice transactions translate to higher productivity and substantial reductions in
operational costs. The adoption of a new voice architecture that overcomes the limitations of server-dependent
legacy voice technologies is necessary to achieve the full spectrum of value from voice-directed capabilities in an
enterprise mobile environment. The adoption cycle of enterprise-wide voice can be substantially shorten, while
driving down costs with fast Returns on Investment (ROI) by avoiding the costly server-integration and

maintenance. . . . .
Impact of Voice-Directed Control on Mobile Operations

Beyond the hard dollar impact of voice productivity on cutting operational costs, the eyes-free,
hands-free interface alters the human experience for mobile workers. A voice interface enables

a more effective, responsive and safer mobile worker

Evolving the Mobile Experience

Increased productivity and reductions in operational costs is only the
beginning for enterprise mobile operations. The new human experience for
the mobile worker will change dramatically. The heads-up, eyes-on-
customer, eyes-on-task capability of voice can alter the qualities of the

mobile human experience. In healthcare its about enhanced «..after adding hands-
responsiveness to human need and medical care; in mobile retail its about free, eye’s-free voice-

. . . o directed commands to the
responsiveness to the customer, improving sales and customer loyalty; in company’s mobile vehicle
law enforcement, its about a safer police officer more capable of serving his inspection application, a

o . . . . net productivity increase
or her community in an increasingly dangerous world; in transportation its of 37% was achieved

about improved safety inspections that ensure the safety of passengers over typical manual
. . . . . . . operation.”
with more reliable aircraft, rail service and automotive travel. The mobile

professionals deployed in the field are now able to focus more of their
expertise and skill on each task, by avoiding the distractions of their mobile

devices.
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Server- Dependent Voice Technologies

Complexities, Limitations and Costs

Voice technology and voice-directed solutions have, until recently, been limited to niche markets using traditional
server-dependent, dictation or Interactive Voice Response (IVR) speech technologies. Voice, in the last two
decades, has been successfully deployed to narrow vertical markets such as warehouse, CRM applications,
consumer-related call-center voice-attendant technologies, limited field service applications (IVR), all due to the

limited voice requirements for incrementally improved operations.

The critical limitation, of server-dependent voice technologies, from an enterprise perspective is that these
underlying proprietary technologies have not proven portable across field services, government, retail and other
key mobile sectors. These technologies have severe limitations in providing a blueprint for enterprise wide, IT
planning of mobile voice implementation and its benefits company-wide. Sever-dependent voice technologies
have only been able to deliver productivity gains only to narrow sectors, at significantly higher costs and lingering
ROls.
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A Client-Resident Voice Architecture for
Existing Enterprise Mobile Applications

Successful adoption of mobile voice functionality and productivity is dependent on its inherent capability to
complement existing mobile applications. Voice productivity acceptance and deployment most avoid the risk and
significant costs of modifying and altering software or replacing hardware components of the existing IT
infrastructure. To this end, the traditional server approach to voice must be replaced with the adoption of a Client
Resident Voice Architecture migrating full voice operations from the server, to the mobile device. By doing so,
enterprise IT organizations and their technology partners can plan for and deploy a ubiquitous enterprise voice

technology while maintaining the operational integrity of their existing business processes.

The Client-Resident Voice Architecture depicted above begins with the non-
invasive voice modelling of an existing server, web or device-based mobile
application. Once the voice model is created, it resides in a moble device
integrated with a voice operations client operating seamlessly, wired or wirelessly
with the target mobile application. All voice translation is achieved on the mobile
device with no server dependencies

A Client-Resident Voice Architecture assumes the following platform capabilities:
a development platform environment for mapping and voice-modelling an existing web, client-server or
Windows based mobile application;
a voice operations client that provides all the necessary speech engine capabilities and voice features, and a;
a voice operations client that is compatible with business class mobile devices such as ruggedized mobile
computers, laptops, tough-books, bar code scanners, RFID readers, vehicle-mounted devices and smart
phones.
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Cost Impact of a Client-Resident Voice Architecture

The adoption of a Client-Resident Voice Architecture
enables complete mobile device-resident voice
translation, operations and features and capabilities to
be added to existing and new mobile applications.
The voice-model shown above, integrated with a
voice-operations client, run in parallel with the mobile

application.

This approach provides a virtual voice-keyboard that
serves as an option to the application’s traditional
mobile keyboards, stylus or touch-screen functions.
These traditional input methods are unaffected by
voice as it is just an adjunct technology to the choices

for mobile data collection.

A Client-Resident Voice Architecture liberates IT
organizations from the costs, complex integration and
functional constraints associated with server-based
voice solutions and enables a non-invasive voice
productivity layer to be applied to a broader selection
of enterprise mobile applications.

A voice operations client eliminates any need for server-resident
voice functions. The voice operations client, operates in
ruggedized mobile computers, smart phones, laptops, tablet
PCs, and vehicle-mounted computers. The client contains the
mobile application voice model and all the necessary voice
operations and translation to seamlessly interact with the
existing mobile application.

For the first time, enterprises can look strategically at their mobile initiatives and quantify which applications

would benefit from voice and include it in budgeting, new hardware roll outs and software application

improvement.

Impact on Costs and ROI

The migration of voice technology away from server implementations to a client-resident approach eliminates
substantial integration and change management costs. Voice-enabling server-based warehouse applications that

typically cost enterprise in excess of $500,000 in software and services can now be achieved at a fraction of the

cost required by vendors offering server-dependent solutions.
average cost to upgrade a mobile application with voice can be as low as $1.15 per/day, per/mobile worker with
ROI achieved in 4 to 6 weeks. The affordability, reliability and ubiquitous deploy-ability of an evolved, fully

mobilized voice technology changes the dynamics of mobile enterprise operations.
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Case Studies

Clark County Public Works Mobile Inspection

Projected 77% Voice Productivity Increase
For the Clark County, Nevada Public Works Department the
number of county assets on right-of-ways number in the
hundreds of thousands. 8,000 traffic signs; 12,000 street
lights; and 6,800 lane miles of pavement marks; ... the
inspection and maintenance task is enormous, time
consuming and costly. To demonstrate the accuracy,
productivity and potential ROI of voice-enabled inspections a
prototype inspection application was voice-enabled using
Vangard Voice Systems’ Mobile Voice Platform. The early
numbers revealed a 77% increase in productivity and
conservative savings estimate of 5,600 man-hours and related
labor costs. The mobile application was for inspecting Clark
County’s 24,000 pull (utility junction) boxes. The average time
to inspect a pull box was 18 minutes using keystrokes to fill out
laptop resident forms...the voice-powered pull box inspection

reduced inspection time to less than 4 minutes .

Voice-Directed Mobile Vehicle Inspection

Z-Space Technologies, a Vangard Voice Systems Partner
after voice enabling the company’s mobile vehicle inspection
application, achieved a net productivity increase of 37%
over typical manual operation. The hands-free, eyes-free
voice control of the application (the mobile device was
holstered during the inspection) eliminated the need to pick-up
and lay-down the device for executing inspection tasks
required to complete inspection tasks. Leveraging device-
resident voice capabilities, substantial productivity gains were
achieved by enabling the inspector to collect inspection data
while keeping his hands and eyes free to perform inspection
tasks.
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Clark Counties Voice-Directed Forms-Based
Storm Drain Inspection, another prototype with
Complete Hands-Free Eyes Free Voice-Direction
Using Wireless Headset Connection to a Mobile
Device

Z-Space Technologies’ vehicle inspection
application created by its ITScriptNet mobile
development platform, achieved a 37% increase
in after adding voice-directed voice commands
using Vangard Voice Systems’ device-resident
Mobile Voice Platform technology.
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Case Studies

Shaw Industries Adoption of Client Resident Voice A rchitecture

Shaw Industries Group, Inc., a Berkshire Hathaway

company and the world's leading floor manufacturer is

leveraging Vangard’'s Mobile Voice Platform, which

employs a Client-Resident Voice Architecture, to further speed product delivery, customer
responsiveness and achieve additional reductions in operational costs across the company’s
business processes.

“Vangard’s Mobile Voice Platform provides our IT professionals the ability to add high productivity
voice capabilities wherever we see opportunities to improve customer service and reduce costs
throughout the supply chain,” said Heath Ridley, director of engineering and systems, Shaw

Industries Group.

By employing the Vangard's voice development platform for client-server applications Vangard
Voice Systems developers created the voice model of Shaw’s Cluster Picking application used in
warehouse operations. The custom cluster picking mobile application resides on an IBM

mainframe accessed by 3270 terminal emulation. Mobile workers employ ruggedized mobile
computers/bar code scanners running on Windows Mobile 5 & 6 while using Sennheiser CC510

Headsets.

Voice features were added to overcome the need for warehouse workers to hold or look at their
handheld mobile computers, improving mobile worker effectiveness, productivity and safety. In
less than 5 days, the cluster picking voice model was created, configured with Vangard’s voice
operations client on the warehouse mobile devices and placed on the warehouse floor for pilot
testing. No changes to warehouse application code and no server-related integration of any kind

were needed. The application is now in full production.
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Case Studies

VF Corporation: Voice-Powering Complex Warehouse Ap  plication

VF Corporation, a leading wearing apparel manufacturer for
clothing brands such as Lee Jeans, Wrangler, Nautica and the
North Face, again, in an effort to add high productivity voice

capabilities to their warehouse operations, chose Vangard’s

Mobile Voice Platform and its server-independent, Client-Resident Voice Architecture. Using
voice modeling development tools the Static Picking Application, a sophisticated application in
terms of original code and structure and functionality, was voice enabled in 6 days.

The original static picking application was custom-built by VF Corporation’s own software
developers, utilizing VT220 Terminal Emulation, resides on an IBM AIX host. The static picking
application’s voice model created by Vangard personnel and the client-resident voice operations
client operates on ruggedized mobile computers/bar code scanners running on the Microsoft CE
5 Operating System and EarTec headsets.

Web-Based Mobile Voice: In-Store Retail Application

In the retail sector, on the far side of the supply chain,

Agilysys is adding mobile voice productivity to its

NextVision™ mobile in-store suite of web-based applications which include mobile shelf price
verification, inventory management and instant alert notification applications. These initial
NextVision applications include sophisticated, voice-directed capabilities for data collection,

application function commands and navigation.

As with other vertical business markets, the retail market is primed for voice productivity gains.
“Voice-enabling our NextVision mobile and wireless solutions provide our customers with new
expanded levels of mobile retail productivity, customer responsiveness, operational efficiency and
competitive advantage,” said Paul Civils, senior vice president and general manager of Agilysys
Retail Solutions Group. As with client-server (terminal emulation accessed) applications at Shaw
Industries and VF Corporation and Windows-based mobile applications at Clark County Public
Works Department, a Client Resident Voice Architecture overcomes many of the same functional
limitations and complex integration costs also associated with Web/HTML applications as
demonstrated at Agilysys.
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The Next Enterprise Productivity Accelerator

From the warehouse to transportation, direct store delivery, the retail floor, utility inspections, emergency

healthcare, field service maintenance, airline and rail maintenance, wherever mobile workers are deployed, the

next productivity accelerator for mobile applications is voice. A cross-supply chain, cross-industry mobile voice

architecture is necessary to usher in the next generation of substantial productivity gains, measurable reductions

in operational costs and the enhancement of personal mobile performance.

By using voice as the new
productivity accelerator, enterprises
can achieve the next 20, 30, to 50
percent increases in productivity
over keyboard dependent
operations. In addition, well
planned deployment of voice
technology can achieve further hard
dollar reductions due to improved
information transaction accuracy,
customer  responsiveness  and
mobile worker safety. Finally, the
hands free, eyes free capability also
enables the mobile worker to keep
their eyes and physical dexterity on
the needs of the customer, the
patient, the emergency, their
surrounding environment, in any
situation, creating the ability to

improve personal performance.

Cross Supply Chain, Cross Industry Voice Productivi ty

Manufacturing Grocery Energy
: Oil & Gas
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Distribution Centers Response

Transportation Security
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+ Asset Managementg = SSIEv
; athering
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A Client-Resident Voice Architecture enables the deployment of voice-directed mobile
capabilities to cross-supply chain, cross-industry mobile applications. Pervasive voice
productivity provides IT organizations a single solution to speed mobile transactions,
enhance mobile worker performance, and reduce operational costs.
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About Vangard Voice Systems

Vangard Voice Systems is the innovative provider of the AccuSpeech® Mobile Voice Platform (MVP) for
enterprise-wide voice productivity deployment. MVP enables enterprises to achieve tactical, operational and
strategic advantage by adding voice-directed hardware and application controls, navigation and data entry
capabilities to existing mobile applications and business processes. The Mobile Voice Platform: provides one
common, full lifecycle, platform solution; voice-enabling existing web-device, and server-based mobile
applications, using complete device-resident voice operations. MVP complies with enterprise standards with
device-, application- and network-independence.

Vangard Voice Systems’ Mobile Voice Platform is built on a server-independent,
Client Resident Voice Architecture and is comprised of two solutions: the Rapid
Development Environment for creating client-resident voice models of existing
mobile applications, and the Automated Voice Operations client technology which

provides complete voice translation, voice features and operations.

Rapid Development Environment (RDE)

Vangard's RDE is a rapid voice-enabling development environment that serves as a
voice-enabling platform for analysis, design and voice-engineering. With RDE,
developers can quickly create a voice-model or grammar file that represents the data
entry, function controls and grammars (vocabularies) required by the existing mobile

applications.

This is achieved non-invasively, meaning, with few if any changes to the application’s source code. RDE is
comprised of three (3) PC-based application prototypers for voice enabling client-server (terminal emulation
access), Web/HTML and Windows-Based Mobile Applications. Each prototyper is fully integrated with a common

Voice Studio used to develop voice model grammars.

Automated Voice Operations

The Automated Voice Operations (AVO) client technology resides on the mobile device
powered by Microsoft Mobile operating systems and provides all the capabilities required
to coordinate the functions between the mobile application, the speech engine (included
in the AVO) and the voice model created by RDE. When the target application is initiated
by the device, AVO provides the ability to substitute voice commands (Speech-to-Text
and Text-to-Speech) for key strokes and the necessary functions for orchestrating
operations with the target application.
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Contact Us

Mobile Voice Technologies, Partners, Training and P rofessional Services

Vangard Voice Systems provides its partners with all the necessary training and support to successfully voice-
enable their custom or commercially available mobile applications. In addition, Vangard’'s professional services
team and voice-development experts can turnkey partner or end-user enterprise applications.

Vangard Voice partners include Microsoft Corporation, Wavelink Corporation, Agilysys, Stratix Corporation,

Z-Space Technologies, Excalibur Integrated Systems, Datanet, and Nuance Communications. Vangard solutions
are available to government agencies on the GSA schedule. Vangard Voice is a Motorola PartnerSelect ISV
partner and its voice technology is proven to operate effectively on a wide variety of devices including Motorola,

Intermec, LXE, PsionTeklogix, Opticon and others.

Vangard Voice Corporate Headquarters
9940 Research Drive, Suite 200

Irvine, California 92618

949.435.1001

www.vangardvoice.com

Robert Perry

Director of Sales, West
Mobile: 512.672.9654
Office: 512.243.5870

email: bperry@vangardvoice.com

Michael Carman

Director of Sales, East
Mobile: 704.236.4680
Office: 704.799.2516

email: mcarman@vangardvoice.com

Dan Villanueva
Vice President, Marketing
Mobile: 703.505.2984

email: danv@vangardvoice.com
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