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ABSTRACT

This thesis documents the findings of the Naval Postgraduate School (NPS)
research team’s efforts on the initial phase of the Iraqi Enrollment via Voice
Authentication Project (IEVAP). The IEVAP is an Office of the Secretary of Defense
(OSD) sponsored research project commissioned to study the feasibility of speaker
verification technology in support of the Global War on Terrorism security requirements.
The intent of this project is to contribute toward the future employment of speech
technologies in a variety of coalition military operations by developing a pilot proof-of-
concept system that integrates speaker verification and automated speech recognition

technology into a mobile platform to enhance warfighting capabilities.

In this first phase of the IEVAP, NPS developed with the assistance of Nuance
Communications, Inc. and the Defense Language Institute, a bilingual (English and
Jordanian-Arabic) speech application that demonstrates the viability of speaker
verification technology for use in operations in Iraq. Additionally, NPS conducted a test
to assess the accuracy claim of Nuance's packaged speaker verification application,
Nuance Caller Authentication 1.0 (for North American English). The NPS test consisted
of 68 speaker enrollments and 411 speaker verification attempts. Upon completion of the

test, NPS conducted a single data-point analysis yielding a system accuracy of 95.87%.
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I. INTRODUCTION

A. OVERVIEW

This master thesis documents the findings of the initial phase of the Iraqi
Enrollment via Voice Authentication Project (IEVAP). The IEVAP is an Office of the
Secretary of Defense (OSD) sponsored research project that studies the feasibility of
speaker verification and speech recognition technology in support of the Global War on

Terrorism (GWOT) security requirements.

Currently, there is no consistent method of personal identification for the Iraqi
populace. This lack of consistent identification contributes to an overall lack of security
and impacts stabilization efforts by the sovereign Iraqi Government and Coalition forces.
An urgent need exists for a means to accurately identify individuals who require access
through controlled entry points to secure areas. The IEVAP responds to this need by
drawing on a key biometric technology—speaker verification—and coupling it with
identification data to enhance force protection and to control entry into secure points

within the country [1].

The intent of the IEVARP is to contribute toward the future employment of speech
technologies in a variety of coalition military operations by developing a pilot proof-of-
concept (POC) system that integrates commercial-off-the-shelf (COTS) speaker
verification and automated speech recognition (ASR) technologies into a mobile platform

to enhance warfighting capability.

It is envisioned that when used in conjunction with other biometric systems and
security procedures, speaker verification applications can become a primary tool in
positively identifying individuals and in controlling access to secure areas. Once the
POC has been established, additional applications using speaker verification and ASR
technologies may be developed to enable the delivery of additional services. Moreover,
IEVAP is an initiative that transcends the potential implementation in Iraq. A successful
POC could lead to applications in other stabilization and reconstruction efforts elsewhere,

such as in Afghanistan.



B. BACKGROUND

The Naval Postgraduate School (NPS) has been tasked by the OSD with
developing and demonstrating a pilot POC system in support of the IEVAP. The IEVAP
is organized into several project phases that are intended to take the POC system from
concept development to operational testing in Iraq. This thesis documents the findings of
the first two sub-phases (Phase 1A and Phase 1B) within Phase 1 of this project, which

are as follows:

. Phase 1. Pilot menu-driven laptop system and demonstration that voice

authentication technology can work with sufficient accuracy.

. Phase 1A. Develop and demonstrate a bilingual voice-activated

menu-driven phone system in English and Arabic.

4 Phase 1B. Test and demonstrate speaker verification technology
in English.
. Phase 1C. Test and demonstrate speaker verification technology

in Iraqi-Arabic.

4 Phase 2. Detailed development of enrollment applications

. Phase 3. Preparation of systems/applications for deployment
. Phase 4. Deployment

. Phase 5. Operational testing in Iraq

Phase 6. Broader deployment decision
C. RESEARCH QUESTIONS

. Is it possible to create and deploy a mobile speaker verification platform
using existing COTS technologies to assist in operations in support of the

GWOT security requirements?

. What COTS applications are currently available to perform speaker

verification capabilities?



. What are the performance measures of a speaker verification system?

. What are the strengths and limitations of existing COTS speaker

verification technology?
D. SCOPE OF THESIS

This thesis focuses on the technologies addressed in support of Phase 1A and 1B
of the IEVAP, which includes the development and demonstration of a bilingual (English
and Jordanian-Arabic) voice-activated menu-driven telephone system and an analysis of

results of the NPS Speaker Verification Test. The value of this research includes:

. Demonstrating the viability of speaker verification and ASR technology
for subsequent research, development, and possible real-world

implementation.

. Providing a “quick response” research and development capability to

address external customer requirements.

. Selecting the most appropriate hardware, software, and peripherals for a
mobile demonstration kit (laptop, voice input devices, etc) for

implementing speaker verification and ASR technologies.
E. RESEARCH METHODOLOGY

This research uses the quantitative approach for data collection and analysis. This
research consists of the development of a bilingual (English and Jordanian-Arabic)
application to assist in detainee visitation at the Baghdad Central Correction Facility
(BCCF), formerly known as the Abu Ghraib Detention Facility. This research also
consists of an analysis of the COTS speaker verification software, Nuance Caller
Authentication (NCA) 1.0 (for North American English). Additionally, a literature
review consisting of various studies, reports, and other documentation related to the field

of speaker verification technology is also presented.



F. THESIS ORGANIZATION

Chapter II introduces speaker verification technology. Chapter III provides an
overview of Nuance Communication, Inc. and its core technologies, operating platform
and packaged applications. Chapter IV describes the development of the bilingual
(English and Jordanian-Arabic) voice-activated menu-driven phone system application,
including the identification of the equipment (hardware, software, and peripherals) used
to develop and demonstrate the pilot POC system and the design methodology and
application features of the bilingual voice-activated menu-driven system. Chapter V
describes a test to assess the performance of the NCA speaker verification application
using the Nuance's North American English language verification master package
(language module), to include the identification of equipment (hardware, software and
peripherals) used to conduct this test and an analysis of the results of the NPS Speaker

Verification Test. Finally, Chapter VI concludes with recommendations for future work.



II. SPEAKER VERIFICATION TECHNOLOGY

A. OVERVIEW

Speaker verification also known as voice authentication or voice verification is
not a new technology.! Dating back to the 1960s, considerable research in this field has
occurred in academia and the commercial sectors [2] [3]. And with the exponential
growth in technological advances in computational processing power and in

communication, speaker verification has become a viable form of biometric technology.

In the taxonomy of Speech and Language Processing (see Figure 1), Speaker
Verification falls under the classification of Speaker Recognition with the goal to extract,
characterize and recognize the information in the speech signal conveying speaker
identity [3]. Within speaker recognition, there are two fundamental tasks, which are

often mistaken for one another, speaker identification and speaker verification.

Speech & Language Processing Taxonomy

Text Processing

e |
Speech Coding For For
Synthesis Machines Humans

Machine
Translation

Speech Sex Language Speech
Detection Recognition Recognition Recognition

Speech
Translation

Figure 1. Speech and Language Process Taxonomy [After Ref. 4]

1 Though the terms verification and authentication are generally used interchangeably, there is a subtle difference
in the actual interpretation of these terms. Verification refers to the process of comparing (matching) a presented voice
sample against another voice sample in the system with a previously claimed identity. Authentication refers to a
process similar to verification with the additional constraint of an independent means, such as, a personal identification
number (PIN) or a fingerprint biometric to validate the identity of the claimant other than voice verification alone.
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The first task, speaker identification, is the task of determining who is talking
from a set of known voices or speakers. In speaker identification, the unknown person
makes no identity claim, so the system must perform a 1:N classification. The second
task, speaker verification, is the task of determining whether a person is who he or she
claims to be. In speaker verification applications, the system validates a person's identify
by comparing the captured voice biometric data with his or her stored voice biometric

data, which is to say that a system performs a 1:1 classification [3].

Most commercial applications today fall in the category of speaker verification
vice speaker identification. The main reason is because it is far easier and quicker (and
vastly more accurate) to determine a 1:1 classification than 1:N classification. However,
this does not mean that advances have not been achieved in speaker identification
technology. Today, there is a great deal of research in the advancement of speaker
recognition technologies, such as, improving the performance of speaker recognition
systems using high-level information [5], developing recognition techniques for multi-
speaker environments [6], developing and evaluating corpora for speech processing
systems [7], and developing and testing of multi-modal biometric systems, e.g., fusion of
fingerprint and speaker verification systems [8]. For additional information regarding the

topic of speaker recognition refer to references [2], [3], [9], [10] and [11].
B. SPEAKER VERIFICATION PROCESS

The basic structure for a speaker verification system is shown in Figure 2. A
speaker verification system has two distinct phases, the first is the enrollment phrase and
the second is the verification phase. In the enrollment phrase, the speech signal is first
processed to extract features conveying speaker information, and then a voice model is
created based on the collected data from the speech signal, which is then stored in a
database for later reference during the verification phase. In the verification phase, the
speech signal is again processed to extract features conveying speaker information;
however, this time instead of creating a voice model, the speaker verification system
implements a likelihood ratio test to distinguish between two hypotheses to determine if
the speech sample comes from the claimed speaker or from an imposter. Features

extracted from the speech signal are compared to a model representing the claimed
6



speaker (obtained from a previous enrollment) and to some background or composite
model representing potential imposter speakers. The ratio of the speaker and the imposter
match scores is the likelihood ratio statistic, which is then compared to a set threshold to

decide whether to accept or reject the speaker [12].

Speaker Verification Process
Enrollment Phase
Enroliment Speech for Voice Model for
Each Speaker Each Speaker
Bob q - Bob
= Feature Extraction (= Model Training —p-
Sally Sally
Verificaion Phase
v
u IHH 1ha =P Feature Extraction =P Verification Decision == Accepted!
) ) A
Claimed Identity: Sally =sssssass :

Figure 2. Speaker Verification Process [After Ref. 13]
C. PERFORMANCE MEASURES

Performance of a speaker verification system is based on the measure between
two types of errors found in biometrics system. The two types of errors that can occur in
biometrics systems are False Match Rate (FMR) and False Non-Match Rate (FNMR),
more commonly referred as False Accept Rate (FAR) and False Reject Rate (FRR) [10].

. False Accept is the false acceptance of an invalid user, such as in the case

of an impostor breaking into a system (also known as a Type-I error).

. False Reject is the false rejection of a valid user, such as in the case of

rejecting a true speaker (also known as a Type-II error).



The tradeoff between FAR and FRR exists in every biometric system. For
instance, if a system's threshold is set to allow for greater user convenience, the
probability of false rejections (FRR) decreases, and the likelihood that an imposter can
break into the system (FAR) increases. Likewise, the opposite would hold true, if a
system's threshold is set to allow for greater user security, the probability of false
rejections increases (FRR rises) while the likelihood that an imposter breaks into the
system decreases (FAR diminishes). System performance at all the operating points
(thresholds) can be depicted in the form of a receiver operating characteristic (ROC)
curve.” A ROC Curve is a plot of FAR against FRR for various threshold values for a
given application. An example of an ROC Curve is shown in Figure 3, in which the
desired area for a given application is at the lower left of the plot, where both types of

errors are minimized.

Receiver Operation Characteristics (ROC) Curve

A

Greater Security

Number of
False Rejections

Equal Error Rate (EER)

Greater Convenience

Number of False Acceptances

Figure 3. Receiver Operating Characteristics (ROC) Curve

2 Fukunaga, K., Introduction to Statistical Pattern Recognition, Academic Press, 1990. ROC curve analysis was
developed in the early 1950’s during World War II to detect weak radio signals in noise. Since then it has become the
de facto standard statistical tool for quantifying and measuring system performance.
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In Figure 3, the point where the FRR and FAR are equal is called the equal error
rate (EER). Often the EER is used as the single summary number to gauge the
performance of a speaker verification application [14]. The green line shown in Figure 3
represents the various pairs of (FAR, FRR) values corresponding to a possible set of
thresholds to which a given application can be set. For instance, in applications that
required greater security, one would set the threshold of an application to the left of the
ERR along the green curve, reflecting a lower probability of false accept but at the same

time accepting a higher probability of false reject.

More recently, a variant of an ROC curve, called the detection error tradeoff
(DET) curve has been employed, especially in the academic and national research
institutions. The DET curve plots the same tradeoff shown in a ROC curve using a
normal deviate scale [12]. This has the effect of moving the curves away from the lower
left corner when performance is high and producing linear curves. The advantage of a
DET curve over a ROC curve is that it allows easier comparisons of multiple data sets.
Figure 4 shows the comparison of a data set plotted on two different curves, the DET
Curve and the ROC Curve. For additional information on the ROC analysis and
hypothesis testing principles note references [9], [10] and [15].

Detection
Error Tradeoff
(DET)

Receiver Operator
Characteristic
40 (ROC)

Decreasing
1 Threshold
10

0 5 10 15 20 25 30 35 40 45 50 0102051 2 5 10 20 40
Probability of False Probability of False
Accept (in %) Accept (in %)

(@) (b)

40

20

10| Decreasing
Threshold

1 Better
05 Performance

0.2
0.1

Probability of False Reject (in %)
o E
Probability of False Reject (in %)

Figure 4. ROC Curve and DET Curve [From Ref. 14]
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D. SYSTEM ACCURACY

Within the context of speaker verification technology, system accuracy is
dependent on numerous factors, such as the level of user cooperation and the type of
system constraints levied on a given application. In speaker verification applications,
speech used for system enrollment and verification can span from text-dependent to text-
independent, resulting in different levels of system performance. In a text-dependent
application, a speaker states the same text during enrollment and verification and the
speaker-verification system has prior knowledge of this text. Whereas in a text-
independent application, the system has no prior knowledge of the text to be spoken,
which makes it more complex for the system to process [12]. Figure 5 depicts a DET
curve with a different level of constraints for four speaker verification experiments. The
data represented in Figure 5 are based on verification experiments conducted by
Reynolds, D.A. [12]. With each level of constraints, ranging from category 4 (text-
independent using read sentences) to category 1 (text-dependent using combination lock
phrases) the level of system performance increases; however, a caveat to increasing the

level of constraints on a system is that the system becomes less user friendly.

Detection Error Tradeoff Plot

Legend:

1. Text-dependent using combinations lock
phrases, e.g., 35-41-89.
(Accuracy Rate: 99.9% - 99%)

z0

o

2. Text-dependent using 10 digit strings.
(Accuracy Rate: 99% - 95 %)

[

3. Text-independent using conversational
speech.
(Accuracy Rate: 93% - 85%)

-

3
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£
-
(5]
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4. Text-independent using read sentences.
(Accuracy Rate: 80% - 65 %)

01 02 05 1
Probability of False Accept (in %)

Figure 5. DET Curve Accuracy Constraints [After Ref. 12]
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E. COMPARISON OF VARIOUS BIOMETRICS

How does speaker verification compare to other forms of biometrics? A number
of biometric characteristics exist and are used in various applications. Each biometric has
its strengths and weaknesses and the choice depends on the application. No single
biometric is expected to meet the requirements of all the applications effectively. The
match between a specific biometric and an application is determined depending upon the
perceived user profiles, the need to interface with other systems or databases,
environmental conditions, cost, and the properties of the biometric characteristic [15].

Table 1 presents a comparison of the leading forms of biometric system.

Comparison of Biometrics

Characteristics Fingerprint Hand Retina Iris Face Signature Voice
Ease of Use High High Low Medium Medium High High
Noise, colds,
D , dirt, Hand injury, Lighting, age, Changi ! .
Error Incidence Tyness, au ANEIEY Glasses Poor lighting 18THNG A5 lansing channel
age age glasses, hair ~ Signatures .
variables
Accuracy High High Very high Very high High High High
User Acceptance Medium Medium Medium Medium Medium Very high High
R ired S i
Lee;];lre ecurity High Medium High Very high Medium Medium Medium
Long Term Stability High Medium High High Medium Medium Medium

Table 1. Comparison of Biometrics [After Ref. 16]

In addition to the characteristics compared in Table 1, there are other
characteristics that favor the use of voice biometrics, which are remote-ability, flexibility,
maintenance and cost. In terms of perceived applications for operations in Iraq, these

characteristics are unmatched when contrasted to other forms of biometrics.

First, voice biometrics uses existing telecommunication infrastructures (landline,
cellular or Voice over Internet Protocol [VoIP]), as such, a new infrastructure is not
required to be built around the deployment/employment of this technology, which
reduces costs and deploys technology rapidly. Second, voice biometrics allows
dissemination and collection of information other than key biometric data, such as, the
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collection of names, addresses, and telephone numbers of high-target individuals. Third,
voice biometrics can be employed in multilingual applications without the aid of a trained
linguist or a translator, which results in manpower savings. And fourth, voice biometrics
rely on a signal that is natural and unobtrusive to produce and is easily obtainable with no
special user equipment or training, which results in the rapid deployment of technology
without adding additional training requirements for troops serving in Iraq and Iraqi

citizens.

However, as with any given biometric system, there are limitations in addition to
its strengths. First, speech is a behavioral signal that may not be consistently reproduced
by a speaker and can be affected by a speaker's health, emotions, and age. Second, voice
biometrics is dependent on the communication infrastructure; therefore, if the
transmission quality of the communication infrastructure is poor, it may hamper the
performance of the voice biometric system. Third, remote-ability, which is one of voice
biometrics greatest strengths is also one of its limitations. Without placing constraints on
the remote-ability of a speech application, one cannot control the type of channel (e.g.,
landline or different types of cell phones) or the environment (e.g., noisy or quiet
background) that a user selects to dial-up the speech application. And fourth, as with
other forms of biometrics system, system spoofing (identify thief) is a concern that

requires careful consideration of employment tactics, techniques, and procedures (TTP).
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III. NUANCE COMMUNICATIONS, INC.

A. OVERVIEW

Headquartered in Menlo Park, California, Nuance Communications, Inc., is a
publicly held company that develops speech recognition, speaker verification and text-to-
speech applications. Nuance is an industry leader in the deployment of voice interfaces
that provide automated speech applications to enterprise telecommunications and web-
based applications. Nuance currently has over 1,000 customers who have purchased their
software for applications ranging from banking, stock trading, product ordering, personal
assistants, voice-activated dialing, call routing, and voice portal services. Some of their
clients includes: Cingular Wireless, Sprint PCS, T-Mobile, Japan Telecom, Banco
Bradesco, British Airways, Charles Schwab, Merrill Lynch, General Motor's OnStar and
United Parcel Services [17].

More recently on May 9™ 2005, ScanSoft (another industry leader in voice
interfaces) and Nuance announced that they have signed a definitive agreement whereby
ScanSoft will acquire all of the outstanding common stock of Nuance, merging the two
organizations into a single company-retaining the corporate identity of Nuance

Communications, Inc. [18].

Provided in this chapter is a general overview of Nuance’s core technologies,
platform and packaged applications. The below information was gathered from
datasheets that are readily accessible from Nuance’s website at http://www.nuance.com/
prodserv/prodnuance.html and can also be found in Nuance's "Nuance Voice Platform

(NVP): Getting Started Guide" [19].
B. CORE TECHNOLOGIES

Nuance’s core technologies are comprised of three primary engines: speech
recognition, text-to-speech, and speaker verification that enable recognition and
understanding of simple responses and complex conversational requests, the conversion

of written information into speech, and the authentication of an individual's identity.
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First is Nuance's current release of speech recognition software, Nuance 8.5,
which is based on a distributed client/server architecture that provides scalable operation.
A major advantage of Nuance 8.5 is that it supports simultaneous load balancing and
fault tolerance across speech recognition, speaker verification and text-to-speech

operations to ensure efficient use of system resources.

Nuance 8.5 supports many languages, including American English,
Australian/New Zealand English, Canadian French, Cantonese, European French,
German, Italian, Japanese, Jordanian Arabic, Mandarin, Portuguese, Spanish, Swedish
and UK English. In addition to multilingual support, Nuance 8.5 also offers numerous
advanced features and capabilities. Listed below are some of the advanced features and
capabilities available using Nuance 8.5 (for a complete listing of these features refer to

Nuance’s website):

. Say AnythingTM is a feature that includes Nuance’s statistical language
models (SLM) and robust natural language interpretation (robust NL)
technologies. It enables automation of complex and open-ended dialogs

that are difficult or impossible to implement using traditional grammars.

. Listen & Learn™™ is a task adaptation feature. Task adaptation is a self-
tuning feature of the Nuance System that automatically improves

recognition performance of deployed applications.

. AccuBurst™ is a dynamic accuracy feature that allows the recognizer to
trade off accuracy against speed according to the load of the machine on
which it is running. With dynamic accuracy turned on, the system uses
resources when they are available. The recognition rate is then improved

during non-busy hours without any noticeable slowdown for the user.

Second is Nuance’s text-to-speech (TTS) software, Nuance Vocalizer 4.0, which
delivers text-based, frequently changing information over the telephone with a natural
sounding voice. It also reduces the need to pre-record information required in
applications, reducing the overall costs of voice-driven application development. Nuance

Vocalizer 4.0 is currently available in U.S., U.K. and Australian English, in both male
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and female voices, and Canadian French and Latin American Spanish in female. Nuance
also supports a total of 18 TTS languages through a combination of Nuance Vocalizer 4.0

and partner languages. Arabic TTS is currently not available in Vocalizer 4.0.

Third is Nuance’s voice authentication software, Nuance Verifier 3.5. Verifier
3.5 enables users to be identified and authenticated simultaneously based on their voice
biometrics. The technology is not currently BioAPI-compliant. The technology supports
several languages including: Australian/New Zealand English, Brazilian Portuguese,
Canadian French, Cantonese Chinese, Dutch, European French, European Spanish,
German, Italian, Japanese, Korean, Latin American Spanish, Mandarin Chinese, South
African English, Swedish, US/Canadian English and UK English. Arabic is currently not
supported.

Nuance Verifier 3.5 has several features that place it prominently above many of

its competitors:

. Verifier offers three modes of operation for enrollment and verification:
Text-dependent, Text-prompted, and Text-independent modes. In text-
dependent mode, the same utterance is used for enrollment (training) and
verification. In text-prompted mode, verification is performed against a
phrase that was not necessarily used for training, but the Verifier knows
what the verification phrase should be. In text-independent mode,
verification is performed against a phrase that was not necessarily used for

training and the Verifier does not know what the verification phrase

should be.

. Verifier uses variable-length-verification (VLV), a mechanism that
provides accurate results with the smallest number of verification

utterances.

. Verifier uses online adaptation, which is a feature that allows a system to
adapt a stored voice model automatically during a verification session if it

determines that the user is the true speaker.
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. Verifier can accurately verify individuals across cross channels. For
instance, a person can enroll using a landline telephone and be verified on

a cellular phone.

. Verifier can effectively filter out background noises. This is one reason
Nuance notes that Sprint PCS and GM OnStar use Nuance technology for

their voice interface.

. Verifier's voice model, referred to as a “voiceprint” by Nuance, remains at
a constant size of 20 kilobytes. Nuance's voice models are encrypted and
stored in standard scalability databases, such as Oracle and ODBC-
compliant databases. These databases can be networked so that one

centralized repository can serve multiple call-centers.
C. VOICE PLATFORM

Nuance core technologies reside on a platform called Nuance Voice Platform
(NVP) 3.0. Platforms are the foundation on which voice applications are developed and
deployed. They execute the commands and logic specified by the voice application,
provide the speech processing capabilities, enable application creation, interface to back-
end systems and call center infrastructure, and provide system management and

administration capabilities.

NVP 3.0 is based upon Voice Extensible Markup Language (VoiceXML) 2.0
markup language standard. VoiceXML 2.0 is the current international standard
developed by World Wide Web Consortium (W3C) VoiceXML Forum. VoiceXML 2.0
is used to define a standard dialog design language that developers could use to build
conversational applications. VoiceXML is designed to create audio dialogs that feature
synthesized speech, digitized audio, recognition of spoken and DTMF key input,

recordings of spoken input, telephony, and mixed initiative conversations [20].

NVP 3.0 consists of four major components, which are described below, and is

shown in Figure 6.
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Figure 6. Architecture View of Nuance Voice Platform 3.0 [From Ref. 19]

The Nuance Conversation Server includes a VoiceXML Interpreter
integrated with Nuance’s speech recognition, text-to-speech and voice
authentication technologies. Using standard Internet protocols, the
Nuance Conversation Server fetches Voice XML applications generated by
the Nuance Application Environment or other application frameworks.
The Nuance Conversation Server also provides the interfaces to the
telephony network via support for commercial-off-the-shelf (COTS)
telephony network interface cards or through support for Voice over

Internet Protocol (VoIP) through Session Initiated Protocol (SIP).

The Management Station provides an intuitive graphical user interface
(GUI) for configuring, deploying, administering, and managing voice
applications. It also provides centralized management of the services on
the Conversation Server hosts. The three main functions of the
management station are System Management and Control, System

Performance Analysis and Data Management.
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The Nuance Application Environment (NAE) is an integrated graphical
application development and runtime environment that facilitates the
design, development, deployment, and maintenance of speech
applications. This framework can run on widely used application servers
to create dynamically generated VoiceXML applications. The voice
application can readily integrate to a broad range of backend databases,
applications, and legacy systems using web services standards and a
variety of pre-packaged interfaces offered by application server vendors.
Application developers can also analyze and tune voice application
performance and usability. Additionally, a key feature of NAE is that it is
an intuitive development environment that enables reusability of

application modules.

The Nuance Computer Telephony Integration (CTI) Gateway provides
packaged integrations to leading CTI servers. NVP 3.0 can be integrated
into CTI environments from leading vendors such as Aspect, Cisco, and
Genesys, allowing enterprises to deploy a best-of-breed, integrated contact
center solution that can provide callers with a consistent, high-quality user

experience.

D. PACKAGED SPEECH APPLICATIONS

Nuance also offers several packaged off-the-shelf and easily configurable

products that can enable enterprises to shorten application development and deployment

time dramatically, accelerate return on investment, and cost-effectively access advanced

application design and development experience. Provided below are two packaged

applications that Nuance currently offer.

Nuance Caller Authentication (NCA) 1.0 is a packaged application that
automatically authenticates callers prior to accessing account or personal
information using automated systems or talking with a customer service
representative. Powered by Nuance Verifier, NCA 1.0 authenticates

callers based on the unique characteristics of their voice. Using voice
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authentication results in higher levels of security than more traditional
means of identifying callers, such as touch-tone systems that require

personal identification numbers (PINs) or agent questions.

Nuance Call Steering (NCS) 1.0, powered by Say Anything
technology, allows callers to interact with an automated speech-
recognition based solution that enables them to speak naturally and then to
be quickly routed to the correct destination. NCS 1.0 serves as a gateway
to an organization’s contact center, enabling companies to establish a
single point of contact and instantly route callers to the customer care

solution best equipped to meet their needs.
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IV. BILINGUAL VOICE-ACTIVATED MENU-DRIVEN SYSTEM

A. PHASE 1A OVERVIEW

The primary objective of this phase of the IEVAP is to develop a bilingual
(English and Jordanian-Arabic) speech application that demonstrates the viability of

speech technology to support operations in Iraq.

The purpose of the bilingual Baghdad Central Correctional Facility (BCCF)
Visitor Center Application is to demonstrate the feasibility of using COTS technology in
order to create a pilot proof-of-concept (POC) system in order to expedite a visitor’s
entry to a controlled facility/secure space and to assist in managing detention visitation at

BCCEF. It is envision that this application would assist in:

. Expediting and improving the visitation process at the BCCF, thereby
improving the overall force protection, security, and the management of

the detention facility and the detainees.

. Reducing the necessity for travel by visitors to schedule meetings with
detainees at BCCF and to better manage access to detainees on the day of

visitation.

. Providing a method of generating a voice biometric database that will be

of potential value in combating the insurgency in Iraq.

. Improving public relations with the Iraqi people by providing improved

and safer access to detainees.

21



There are two applications envisioned for the demonstration of this pilot system:

. BCCEF Visitor Verification and Access Application. An application is
envisioned whereby an Enrollee would arrive at a predetermined visitation
time at BCCF, speak into a device, have his or her voice authenticated,
and be granted access to the visitor’s area. The BCCF visitor verification
application is intended to reduce the level of “hands on” validation
required by security personnel and to increase the speed with which an
Enrollee can have a scheduled meeting with a Detainee. The BCCF
application is expected to complement or improve on existing visitation
procedures. The improved ease of access might encourage individual

enrollment [1].

. BCCF Visitation Scheduling Application. Visitation scheduling is a
complementary application. A previously enrolled individual would have
the ability to gain access to a BCCF visitation scheduling application.
This application would be remotely accessible by landline or cell phone.
When the application is accessed, the BCCF would take the applicant
through a series of steps to authenticate the requestor’s voice biometric,
and only upon successful authentication would the requestor be granted
access to the detainee visitation scheduling application. Voice prompts or
some other method would guide the Enrollee through a scheduling system
with the result being the generation of a designated time to arrive at BCCF
for a visit. There is potential for a corollary use of voice authentication,
where the requestor, by stating the name of the Detainee, could be added
to the Detainee’s visitor schedule, allowing detainment facility staff to

pre-screen visitors [1].

The application whose requirements are specified in this document allows callers
to obtain information on visitation information, obtain general directions to the BCCF,
and schedule appointments (simulated) to visit detainees at BCCF in both English and

Jordanian-Arabic, see Figure 7.
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Baghdad Central Correctional Facility's Visitor Center
High-Level Call Flow Structure

English Select Language Arabic

Y A

English Jordanian-Arabic
Main Menu Main Menu

Y v v Y ! v

Visitation Directions to Visitation Visitation Directions to Visitation
Information BCCF Scheduling Information BCCF Scheduling

DOES NOT REQUIRE DOES NOT REQUIRE REQUIRES DOES NOT REQUIRE DOES NOT REQUIRE REQUIRES
SPEAKER SPEAKER
VERIFICATION VERIFICATION VERIFICATION VERIFICATION VERIFICATION VERIFICATION

Figure 7. High-Level Diagram for BCCF Visitor Center Application

Figure 7 (as depicted above) is a high-level call-flow diagram for the BCCF
Visitor Center Application. In this application, a Caller is prompted by the system to
choose a language to proceed in, either in English or in Jordanian-Arabic. Once a Caller
selects a language, the system then proceeds to the language specific main menu. At this
point, the system asks the Caller to select an application to obtain information on
visitation information, to obtain general directions to the detention facility (BCCF), or to
schedule an appointment (simulated) to visit a detainee at BCCF.3 If the Caller chooses
to receive visitation information or obtain directions to the detention facility, speaker
verification is not required. The prerecorded prompts will automatically play when
required. If the Caller chooses to schedule a new appointment or to check up on an
existing appointment, speaker verification is required before the Caller is granted access
to the automated scheduling system. This is to ensure that access is only given to

authorize visitors of the BCCF detainees.

3 This prototype application is intended to demonstrate the call-flow of the BCCF application in English and in
Jordan-Arabic, and it is not connected to a backend database, as such, the appointment scheduling is a simulated
process.
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B. EQUIPMENT LIST

The pilot POC system used the following equipment (hardware, software, and

peripherals) to develop and demonstrate the application.
1. Hardware

Based on the software requirements of Nuance, NPS purchased the following

hardware to develop and demonstrate this application, see Figure 8.

. Dell Latitude 15.4” D810 Intel Pentium M770 Processor (2.13 GHz), 2
GB DDR2-533 SDRAM, 80GB Hard Drive, Intel Pro/Wireless 2915
(802.11 a/b/g, 54 Mbps) and integrated Bluetooth

. Dell Latitude 12 D410 Intel Pentium M755 Processor (2.00 GHz), 2 GB
DDR2-533 SDRAM, 80GB Hard Drive, Intel Pro/Wireless 2915 (802.11
a/b/g, 54 Mbps) and integrated Bluetooth

. Sony F-V420 Unidirectional Natural Sound Vocal Microphone.

Two computers (host) are required to demonstrate the bilingual application [21].4
The laptop computers listed above were chosen for their processing power, memory
capability, and mobility. The input device (microphone) was selected based on its ease of

use in developing and testing the speech application.

4 Currently, Nuance cannot run multilingual applications on the same host. Thus two hosts are required, one
operating under English locale in Windows 2000 and the other operating under Jordanian-Arabic locale in Windows
2000. Locale is an environment variable that is set within the Microsoft Windows Operating System. Locale is a set of
information that corresponds to a given language and country. The code locale setting affects the language of terms
such as keywords and defines locale-specific settings such as the decimal and list separators, date formats, and
character sorting order. Nuance uses the locale environment variable to identify the primary locale for the platform.
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Figure 8. Diagram of BCCF Visitor Center Application System

2. Software

Listed below are the software applications used to develop and demonstrate this

application:
. Microsoft’s Windows 2000 Professional
. Sun’s Java 2 SDK 1.3.1 15
. Nuance Voice Platform 3.0. SP4
. Nuance Application Environment 3.0 SP4
. Nuance Vocalizer 4.0
. SIPFoundry’s SipXphone.

Currently, Nuance is only tested against Microsoft Windows 2000 operating
system. However, Nuance is capable of operating under Microsoft’s Windows 2003 and
Windows XP Professional operating systems. Sun’s Java 2 SDK is a development
environment for building applications, applets, and components using the Java
programming language. This software is downloadable from Sun’s website at
http://java.sun.com/j2se/1.3/ download.html. The SIPfoundry SipXphone was selected

for its compatibility with Nuance’s software. SIPfoundry’s SipXphone is shareware
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program that can be downloaded at SIPfoundry’s website at www.sipfoundry.org.
SipXphone was formerly known as Pingtel's instant xpressa softphone, and it is a fully

functional SIP softphone that runs on Microsoft Windows and Linux operating systems.

The bilingual BCCF Visitor Center Application was designed and developed
using Nuance Application Environment (NAE). As mentioned in Chapter III, NAE is an
environment within NVP where applications can be developed, tested, and executed.
Information provided on the following pages was referenced from Nuance's V-Builder
3.0 Feature Pack 1 User's Guide [22]. NAE consists of two components: V-Builder and

V-Server.

V-Builder is the design component of NAE. V-Builder is a productivity tool that
facilitates many of the functions required to develop open, standards-based speech

applications, such as:

. VoiceXML code generation

. Grammar development and testing
. Prompt recording and playback

. Voice application testing.

V-Builder also facilitates many tasks common to all application development,
including project management, version control, and application deployment.
Additionally, V-builder allows developers to instant generate preformatted Dialog
Specifications document, which affords developers the ability to document their
applications design. Figure 9, is a screenshot of the bilingual BCCF Visitor Center

Application within the V-builder environment.
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Figure 9. BCCEF Visitor Center Application within NAE

V-Builder provides an integrated environment for developing and testing voice-
enabled applications based on the Voice XML 2.0 markup language standard. V-builder's
primary goal is to bring the advantages of web-based development and content delivery
to interactive voice response applications. It simplifies speech application development
by allowing a developer to create speech applications graphically. A developer can pick
dialog states from a palette of choices and drop them into the graphical call flow. The
developer then defines the state details in related property sheets. Based on the design
created, V-Builder then generates the VoiceXML code for the application. The
advantage of using V-builder is that no knowledge of VoiceXML or programming is

required to create a working sample or prototype speech application.

The other component of NAE is V-Server. V-Server is the runtime component of
the NAE. V-Server is a web application that runs inside a J2EE web server. It currently
supports the JBoss, WebLogic, and WebSphere web servers. V-Server manages and

exposes functionality for V-Builder speech applications at runtime, enabling them to:
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Access data from Enterprise Information Systems (EIS) such as Oracle,

PeopleSoft, and Siebel that hold customer data.

Integrate with third-party Computer Telephony Integration (CTI) servers
like the Genesys IVR server and CiscolCM, which provide features like
screen pops, call routing based on callers’ needs and agents’ skills, and
universal queue management (that is, using a single queue to manage

telephony and web-based queries.)

V-Server also provides operation, administration and maintenance integration

with NVP so that when speech application is generated by V-Builder, a user can monitor

and control it through the Nuance Management Station.

C. APPLICATION DEVELOPMENT PROCESS

The BCCF Visitor Center Application was developed using Nuance's project

methodology as described in the Nuance NVP Application Developer's Guide [23]. The

Nuance methodology consists of five phases which are

Phase 1: Requirement Analysis consists of identifying the business, user,

and application requirements

Phase 2: Design focuses on the user interface by defining dialogs,

prompts, and grammars, as outlined in the requirement phase

Phase 3: Implementation consists of building the speech application,

recording audio prompts, and completing the recognition package

Phase 4: Testing focuses on testing the speech application for dialog
traversal and system load, speech-recognition performance, and usability

testing

Phase 5: Tuning and Monitoring is the process of improving a speech

application based on deployment data.>

5 For the development of this prototype POC system, only the first four phases were implemented. Phase 5—
Tuning and Monitoring was not conducted because this application is a proof-of-concept application that was not
deployed as an operational application, as such, no deployment data was collected.
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Appendix A of this thesis provides the Dialog Specification for the bilingual
BCCF Visitor Center Application. The Dialog Specification document encapsulates all
of the required information to create this program. Provided below is the pertinent

information regarding the development of this pilot POC system.
1. Requirements Collection

The requirements used to develop this application were gathered from the

following sources:

. E-mail correspondence from Mr. Doman McArthur, OSD dtd 22 Feb 05
and 11 Dec 04

. E-mail correspondence from Maj Robert Berry, USA dtd 25 Jan 05

. Iraqi Enrollment via Voice Authentication Project Concept of Operations
Version 2.0
. Naval Postgraduate School Proof-of-Concept: Iraqi Enrollment via Voice

Authentication Project Test Plan Version 1.0

. Baghdad Central Correctional Facility Standard Operating Procedure
(SOP) 10: SOP Family Visitation dtd 3 Jun 04

. BCCF SOP 14: SOP Visitation Center dtd 30 Aug 04.
2. User Definition

Based on email correspondence with the Operations Officer of the BCCF [24], the
following user profile was generated: Visitors of detainees are between the ages of 18 and
50. They consist mostly of family members of the detainees, often wives, children,
mother, and fathers. It is assumed that the visitors are generally repeat visitors. It is also
assumed that visitors are unfamiliar with the use of speaker verification and ASR

technology.
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3.

User Expectation

Based on the data collected in support of defining this pilot POC application, the

following are assumed user expectations:

4.

It is assumed that Callers of this pilot POC system will be unfamiliar with
the use of speaker verification and automated speech recognition (ASR)
technology. As such, a help menu and a directed dialog are required to

assist Callers to complete calls.

This is an official Department of Defense (DoD) system; as such a persona
of professionalism is required. However special attention must be given to
the fact that the majority of Callers to this system will be the family
members of the Detainees; therefore, careful consideration of their culture
and customs is also a necessity. Additionally, as with the existing US
Correction Facility visitation information system, Callers of this system
are expected to request directions to the detention facility and will request
visitation information, such as hour of operations or general visitation

procedures.

For the purposes of the pilot POC system, it is assumed that Callers will
follow the prompted menu structure. This POC system will employ a
directed dialog vice a mixed-initiative dialog. In a directed dialog, the
system gives the Caller a list of options at the beginning of the interaction;
it then prompts the Caller to make a selection. In a mixed-initiative
dialog, a Caller chooses what he or she wants to do and describes it in

natural language.

User Success Criteria

It is assumed that the user success criteria for this application are task completion,

ease of call, and speed of call.
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D. APPLICATION CALL-FLOW

Provided on the following pages is a description of the BCCF Visitor Center Call-
Flow to include the actual system prompts. Figure 10 is a diagram of the described
process. For additional information regarding the BCCF Visitor Center Call-Flow refer

to Appendix A (Dialog Specification for BCCF Visitor Center Application) of this thesis.

Baghdad Central Correctional Facility Visitor Center Application

Welcome

SellLanguage

English Arabic
Arabic Menu

Arabic Sub-Dialog is the same

English Menu

- Di i Qchedul . .
}rmatlon ‘ as the English Sub-Dialog
| | V'Sit. | Directions Scheduling
Information
No Yes
“~ ~
—>
VoiceEnrollment |_> VoiceVertification
y 3« y i ] _ _
! 2 ) English Appointment Scheduling Detail
ConfirmEnrollNbr [ g ConfirmNbr2

E!-:—

* t
< O
n> y Detail

| NbrCountOne | | NbrCount2 | Scheduling
y y
EngAppt-
NbrCountT .
| fEOUNEIWe | SchedDetail | Detainee ISN I No Appointment

NbrCountThree

DateRecord

ConfirmDate

Confirm ISN

e —
Simulated DB

Get Visit Date
Confirm
DateTime

Same as NCA

DateReminder

Figure 10.  Detailed Call-Flow Diagram for the BCCF Application
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1. Start (WelcomeBCCF)

When initially calling the system, the Caller is greeted with a bilingual welcome
message: "Hi, Welcome to Baghdad Central Correctional Facility’s Visitor Center (same

prompt repeated in Arabic)."
2. Language Selection (SelLanguage)

After the initial greeting, a Caller is prompted to select a language: "To continue
in English, say 'English." To continue in Arabic, say 'Arabic' (Arabic welcome prompt
spoken in Jordanian-Arabic)." Once a Caller has chosen a language, the system proceeds

to the language specific main menu.
3. Language Specific Main Menu (MainMenu)

Upon reaching the language specific main menu, a Caller is given the option to
hear visitation information, obtain general direction to BCCF, or schedule an
appointment to visit a detainee: “Thanks. Please select from the following options. To
get general visitor information, including visiting hours, say 'information.! To get
directions to our facility, say 'directions.! To set up a meeting using our automated

scheduling system, say ‘scheduling.” ”
4. Visitation Information (VisitInformation)

If a Caller selects this option, the system plays back a prerecorded prompt stating
the hours of operation for the BCCF Visitor Center: “Baghdad Central Correctional
Facility is open for visitors from 8§ AM to 4 PM, Monday through Saturday. Would you
like to hear that information again or return to the main menu? If you’re done for now,

please feel free to hang up.”®

6 The system demonstration in Phase 1A is limited only to the playback of hours of operations for BCCF. Future
prerecorded prompts can contain additional sub-dialogs detailing additional visitation information, such as BCCF’s
Visitation Operation Standard Operations Procedure (SOP).
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5. Directions to BCCF (Directions)

If a Caller selects this option, the system plays back a prerecorded prompt stating
general directions to the detention facility: “Baghdad Central Correctional Facility is
located 20 miles west of Baghdad, in the town of Abu Ghraib. From Baghdad, go west
on highway six for 18 miles then take exit nine at Abu Ghraib. Our facility is located two
miles southwest of exit nine. Would you like to hear the directions again or return to the

main menu? If you’re done for now, please feel free to hang up.”
6. Visitation Scheduling (Scheduling)

If a Caller selects this option, the system plays back an initial prompt asking the
Caller if he or she has enrolled in the system. If the Caller replies "yes," then the system
will proceed to the speaker verification dialog. If the Caller replies "no," the system will

proceed to the speaker enrollment dialog.

System: “In order to use our automated scheduling system, you must be an
enrolled user. Are you an enrolled user? If you are, say ‘yes.’ If you're not, say

‘no’ and I'’ll help you to enroll in our system.”
Caller: “Yes.”

System: “To get started, go ahead and say or key-in your 10-digit account

’

number.’
Caller: “No.”

System: “To get started on the voice enrollment process, I need your 10-digit
account number. If you don’t have an account number, or if you've lost it, please
go to your nearest police station to register for a new account. If you have the

)

account number, go ahead and say or key it in now.’

Note: In this POC application, NPS is using a Caller’s registration number as the
unique identifier to match a Caller’s voice sample with his or her stored voice model. As
mentioned in paragraph 1.1 of the IEVAP CONOPS 2.0, “There is no consistent method
of personal identification for the Iraqi populace" [1]. In order to make this particular
technology work, a Caller must be assigned a unique identifier to match a Caller’s voice
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sample with the Caller’s stored voice model. It is not practical to use names as the

unique identifier because numerous people can have the same name.

Also, the designated remote system enrollment facility, whether it is a police
station or other designated facility, must have the capability to assign visitor registration
or account numbers and to have access to the BCCF detainee database in order to retrieve
and to associate a visitor’s registration/account number with a Detainee’s Internment

Serial Number (ISN).
7. Confirm Visitor Registration (Account) Number (NbrCount2)

If the caller provides a 10-digit account number, the system asks the Caller to
confirm his or her answer. If the Caller confirms his or her answer, the system then
checks to see if the account number is valid or not. Once, the system has validated the
account number, the system then asks the Caller to repeat from one to nine in order to
authenticate the Caller’s voice biometric. If the system authenticates the Caller, the
system proceeds to the next dialog. If the system does not authenticate the Caller, the
system repeats the authentication process. If on the third attempt the system cannot
authenticate the Caller, then the system plays back a prompt informing the Caller to re-
register or will connect the Caller to a live agent (if available).”

System: “Thanks, I heard 8005551212 is that right?”

Caller: “Yes.”

System: “Now to verify your voice, please count out-loud from one up to nine.”

Caller: “1-2-3-4-5-6-7-8-9”

System: “You're been verified.”

7 The system demonstration in Phase 1A does not demonstrate speaker verification technology. This feature will
be simulated with ASR prompts.

34



8. Make or Confirm Appointment (DetailScheduling)

If the system authenticates the Caller, the system asks the Caller if he or she wants
to schedule a new appointment or whether he or she wants to check to see if a requested
appointment is scheduled. If the Caller chooses to schedule a new appointment, then the
system asks the Caller to provide the ISN of the Detainee the Caller wishes to visit. If the
Caller chooses to check to see if an appointment is scheduled, then the system informs

the Caller if an appointment is scheduled or not.8

System: “Next, please select from the following options. If you’d like to make a
new appointment, say mew appointment.’ If you’d like to check the status of a

pending appointment, say ‘check appointment.’”
Caller: “New Appointment.”

System: “In order to make a new appointment, you must have the detainee’s

Internment Serial Number, or ISN. Do you have the ISN?”
Caller: “Yes.”

System: “Please say or key in all 9-digits of the detainee’s ISN.”
Caller: “111222333.”

9. Confirm Detainee ISN (DetaineeIlSN)

The system asks the Caller to confirm the ISN of the Detainee the Caller wishes
to visit. If the system verifies that the Caller is a registered visitor of the Detainee, then
the system allows the Caller to proceed to scheduling. If the system does not verify that
this is a registered visitor of the Detainee, then the system repeats a prompt to inform the
Caller that he or she is not a registered visitor of the Detainee. The system then prompts
the Caller to proceed to his or her initial system enrollment facility to add the Caller to

the Detainee’s list of registered visitors.

System: “Thanks, I heard 111222333 is that right?”

8 The system demonstration in Phase 1A does not provide the option to check if an existing appointment request is
scheduled. A prerecorded prompt replies that there are no pending appointments. “Based on our records, you have no
scheduled appointments at this time. If you’ve called earlier to set up an appointment, note that it takes 24 hours for the
appointment to get scheduled. Please check back at a later time.”
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Caller: “Yes.”

System: “Next, please wait while I check to see if you're a registered visitor of the

detainee with ISN 111222333.”

System: “Thanks. I've confirmed that you're a registered visitor of Abu Musab

Al-Zarqgawi.”
10. New Appointment (GetVisitDate)

Once the system has verified the Caller’s identity and that the Caller is a
registered visitor of the Detainee, the system then prompts the Caller to provide the day

and time of the requested visit in a prescribed format such as May 21, 2005, 12 PM.?

System: “Please tell me the date for when you’d like to visit Abu Musab Al-
Zarqawi. Please say a complete date, including the month, day and year. For

example, you could say May 18, 2005.”
Caller: “June 23, 2005.”

System: “Next, tell me the time you’d like to visit. You can choose any time

between the hours of 8 AM to 4 PM.”
Caller: “2:30 PM.”

System: “Thanks, I heard that you’d like to visit Abu Musab Al-Zargawi on June
23, 2005 at 2:30 PM is that right?”

9 There is a difference in the concatenation strategy for the reply of dates in Arabic as compared to English. For
instance, in English, a Caller is expected to say a date in the following format "May 21, 2005"; however, in Arabic,
Callers use digits to describe dates, such as "21-5-2005." To adjust for difference in this concatenation strategy, an
application developer can write a grammar file (code) that allows for the input of dates in the following format dd-mm-
yyyy. Additionally, Nuance’s also offers “Say Anything” grammars, which is a feature that includes Nuance’s
statistical language models (SLM) and robust natural language interpretation (robust NL) technologies. This enables
automation of complex and open-ended dialogs that are difficult or impossible to implement using traditional
grammars. For this pilot POC system, neither strategy was implemented due to time and budgetary constraint. For the
Jordanian-Arabic scheduling application, a recording prompt was substituted for the date recognition process.
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11. Confirm New Appointment (ConfirmDateTime)

Once the caller has provided the required information, the system asks the Caller
to confirm the appointment. If the Caller replies "yes," the appointment is stored in a
database for processing. If the Caller replies "no," the system asks the Caller what
variables, date or time, the Caller would like to change. Once the change is completed,

the information is stored in a database for processing.
Caller: “Yes.”

System: Thanks; ['ve submitted the details of your request for this visit. Please
call us back in 24 hours to see if your requested visit has been scheduled. Thank

you for Baghdad Central Correctional Facility Visitor Center, Good Bye.”

The demonstration of Phase 1A concludes with a playback confirmation of the

requested appointment.
E. PHASE 1A SUMMARY

In this chapter, NPS has successfully developed and demonstrated a bilingual
voice-activated menu-driven system based upon the BCCF scenario, as defined by the
sponsor of this project, OSD. The purpose of the BCCF Visitor Center Application was
to demonstrate the feasibility of using low-cost COTS technologies in order to create a
pilot proof-of-concept (POC) system in order to expedite a visitor’s entry to a controlled

facility/secure space and to assist in managing of detention visitation at the BCCF.

37



THIS PAGE INTENTIONALLY LEFT BLANK

38



V. NPS SPEAKER VERIFICATION TEST

A. PHASE 1B OVERVIEW

The purpose of the NPS Speaker Verification Test was to test the accuracy claims
of Nuance’s speaker verification technology based on the performance measures of false
reject rate (FRR) and false accept rate (FAR).'" This test was conducted using Nuance's
packaged speaker verification application, Nuance Caller Authentication (NCA) 1.0
using their North American English Language Verification Master Package. Powered by
Nuance's Verifier, NCA uses voice biometric technology to capture the physical and

behavioral characteristics of the human voice in a voice model [25].
B. EQUIPMENT LIST

For this test, the following equipment (hardware, software, and peripherals) were

used to test and to demonstrate this application.
1. Hardware

Based on the software requirements of Nuance, NPS purchased the following

hardware in order to conduct this test, see Figure 11.

4 Dell Latitude 15.4” D810 Intel Pentium M770 Processor (2.13 GHz), 2
GB DDR2-533 SDRAM, 80GB Hard Drive, Intel Pro/Wireless 2915
(802.11 a/b/g, 54 Mbps) and integrated Bluetooth.

. Intel NetStructure PBX-IP Media Gateway, 8 Ports (Analog Model).

The laptop computer was chosen for its processing power, memory capability,
and mobility. Nuance recommends (at a minimum) using a 1 GHz processor with 2 GB
RAM on Microsoft Windows 2000 based system. In distributed architectures, the
minimum requirement is 3 GB RAM. The Intel NetStructure PBX-IP Media Gateway

10 The initial objective of Phase 1B of the IEVAP was to compare the accuracy claims of the three best-of-breed COTS
speaker verification vendors, which were Nuance Communications, Inc., ScanSoft, Inc., and Voicevault Ltd, currently
known as Biometric Security Ltd. The orginial goal was to compare the performance of best-of-breed speaker
verification vendors and select an individual vendor to develop the pilot POC speaker-verification system. However,
due to self-elimination, two out of the three voice vendors, namely, ScanSoft, Inc., and Voicevault Ltd., were not
evaluated in this research. Hence, Nuance Communications, Inc. was evaluated in this project.
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was selected for its compatibility with Nuance’s software. The Intel PBX-IP Media
Gateway is a telephony gateway appliance that connects to as many as eight analog
phone lines through its digital telephony interface and connects to a LAN via a 10 BaseT
or 100 BaseT Ethernet connector. For this test, an analog gateway model was chosen
over a digital gateway for its flexibility in connecting to various telephone line

connections.

Hardware:
Daell Latinadie DE1O bntel Pontivmm M770 Processa 203 GH2)
2GE SDRAM, ROCE HD
ntel Netutructure Asalog PEUIP Meda Gateway B port

Seltware
Microsoit Windows 2000 e,
Sasila 2SR 1)
Neanie s NVP 10 SM Vimallsw 48 NCA 1D
Onacles 9 datvase
SIF Toundey s SipXphone

Figure 11.  Diagram of NCA Speaker Verification System
2. Software
Listed below are the software applications used to conduct this test:
. Microsoft’s Windows 2000 Professional
. Sun’s Java 2 SDK 1.3.1 15
. Nuance Voice Platform 3.0. SP4
. Nuance Caller Authentication (NCA) 1.0
. Nuance Vocalizer 4.0
. Oracle’s 91 Database
. SIPFoundry’s SipXphone.
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Currently, Nuance is only tested against Windows 2000 operating system.
However, it is noted that Nuance is capable of operating with Microsoft’s Windows 2003
and Windows XP Professional operating system. Sun’s Java 2 SDK is a development
environment for building applications, applets, and components using the Java
programming language. This software is downloadable from Sun’s website at
http://java.sun.com/j2se/ 1.3/download.html. The SIPfoundry SipXphone was selected
for its compatibility with Nuance’s software. SIPfoundry’s SipXphone is a shareware
program that can be downloaded at SIPfoundry’s website at www.sipfoundry.org.
SipXphone was formerly known as Pingtel's instant xpressa softphone, and it is a fully

functional SIP softphone that runs on Microsoft Windows and Linux.
C. TEST ENVIRONMENT

The NPS Speaker Verification Test was conducted remotely. All calls made to
the system were routed from the Caller’s choice of communication medium (landline,
cell phone or VoIP) to the NCA system via three analog phone lines connected to the
Intel PBX-IP Media Gateway. The NCA system was setup in the Wireless Warfare
Laboratory located in Glasgow Hall (Room 103) at NPS in Monterey, California. During
the setup of the speaker verification test, special features of the NCA application were
intentional disabled in order to determine the raw estimates of the accuracy of the system
without any fine-tuning. The two features that were disabled included: Variable Length

Verification (VLV) and Online Adaptation [25].

. Variable Length Verification is a mechanism used by NCA for providing
the most accurate results based on the fewest utterances. In the NPS
Speaker Verification Test, this feature was intentionally disabled in order

to collect more voice data for the offline impostor test.

. Online Adaptation is a feature that allows a system to adapt a stored voice
model automatically during a verification session if it determines that the
user is the true speaker. For the majority of calls, the system collected two

utterances during the verification process.
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D. TEST SCHEDULE

Table 2 presents the planned and actual completion test schedule for Phase 1B.

Planned Actual
Task
Completion Date | Completion Date
System Installation 1 Apr 05 On Schedule
System Design (Phase 1B Test Plan) 1 Apr 05 On Schedule
System Test 1B.1
. ‘ . 21-22 Apr 05 20-24 Apr 05*
(English Speaker Verification Test 1)
System Test 1B.2:
) ) . 5-6 May 05 2-8 May 05*
(English Speaker Verification Test 2)
Nuance Offline Analysis 13-20 May 05 On Schedule
NPS Analyze Data/Draft Report 21-30 May 05 On Schedule
Conduct Demonstration
31 May 05 6 Jun 05

& Preliminary Report Submission

Note (*): Test dates were expanded to allow for additional caller participation.

Table 2. Phase 1B Test Schedule
E. TEST PROTOCOL

The test protocol for the speaker verification test consisted of four steps. In step
one, invitation letters were sent via email to participating organizations (OSD,
Massachusetts Institute of Technology (MIT) and NPS) requesting volunteers to
participate in this research. The invitation letter provided the prospective volunteers with
a general overview of the NPS Speaker Verification Test, to include a sample call dialog
of the speaker enrollment and speaker verification process, applicable participation

consent forms, and post-test survey. And as part of the NPS/DOD regulations for the use
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of human subjects, the NPS research team obtained permission from the NPS Human
Resource Board prior to conducting any testing. For additional information on the
Invitation Letter for the NPS Speaker Verification Test refer to Appendix B of this thesis.
In step two, on specified test dates, participants were asked to dial a given telephone
number to enroll and to verify their voice biometric. Participants were given the
opportunity to call into the test system during a 24-hour period on four successive days to
make their call(s). In step three, participants were asked to enroll once and then verify
four times during the first test (20-24 Apr 05) and to verify again six times during the
second test (2-8 May 05). During the enrollment process, participants were asked to
register with the system with a unique 10-digit identification number and an arbitrary 4-
digit personal identification number. Participants were then asked to say the numbers 1
to 9 three times. These three instances of voice samples were used for generating a
unique model of the participant’s voice pattern. During the verification process, the
participants registered with the unique ID and then were asked to speak the sequences of
numbers 1 to 9, a total of two times. Finally, in step four, the results of the NPS Speaker

Verification Test was published and disseminated.
F. TEST ANALYSIS

The analysis of the NPS Speaker Verification Test was conducted in three phases.
The first phase consisted of an analysis of the call log (basic statistics) of the verification
test, resulting in a single data-point analysis. The second phase consisted of an analysis
of the off-line impostor test conducted by Nuance on the NPS data set, resulting in a
ROC Curve analysis. Lastly, the third analysis phase consisted of a comparison of the

single data-point analysis with the results of the ROC Curve analysis.
1. Basic Statistics

Provided in Figures 12 through 14 are the summary of the basic statistics of the

NPS Speaker Verification Test.
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Figure 12 presents the aggregate speaker enrollment data, which consisted of 68
test subjects enrolled during the two test phases, with a 51-speaker enrollment during the

first test phase and a 17-speaker enrollment during the second test phase.

Speaker Enrollment

Total Number of Speaker Enrollment: 68

Phase I: 51 Speakers

20

Phase Il: 17 Speakers

10

Numbers of Speaker Enrollments

[52]

&
o

Figure 12.  Speaker Enrollment Report

Figure 13 (on page 45) presents the aggregate speaker verification data, consisting
of 411 verification attempts equally divided between the two test phases, with 204
verification attempts during the first test phase and 207 verification attempts during the
second test phase. Figure 14 (on page 45) presents the number of verification attempts
per voice model (Caller). Note that in Figure 14, two callers had a very large number of
verification attempts (combined total of 77 calls), compared to others (334 calls) for a
total of 411 speaker verification attempts in the dataset. In a subsequent analysis, this
outlier effect is accounted for by computing the FRR and FAR with and without

including the two-outlier cases.
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Figure 13.  Speaker Verification Report
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Number of Verification Attempts per Voice Model (Caller) Report
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2. Nuance ROC Curve Analysis

Upon completion of the NPS Speaker Verification Test, the raw test data were
extracted from the system and sent to Nuance for their offline analysis. The offline-test
performed by Nuance consisted of a test whereby each speaker's verification attempt was
tested against every enrolled voice model in the database. This offline impostor test
resulted in a series of ROC Curves that plotted the FAR versus the FRR at various system
defined thresholds. The EER of the system, the points on the ROC Curve at which the
FAR equals the FRR, was also measured and reported. The process for the ROC Curve
generation consisted of five steps. In step one, raw data from the NCA application was
extracted via a program called “TuningExport” [25]. In step two, a pass at generating the
basic statistics of the NCA test application was generated. In step three, the failed
verification attempts were validated to determine which calls were correct rejects. In step
four, a second pass at the basic statistics of the NCA test application was generated
(incorporating the correct rejects from the previous step). And in step five, the ROC

Curve was generated using a Nuance utility called "batchrec" [25].

Figures 15 to 18 are the ROC Curves plots generated from Nuance's offline
analysis. Figure 15 is the ROC Curve diagram of the NPS Speaker Verification Test data
set. An inspection of Figure 15 shows an EER of 3.0%. Figure 16 is a ROC Curve plot
with and without the inclusion of identical speakers. Figure 17 is a ROC Curve plot with
and without the inclusion of the two most frequent speakers, termed outliers. Finally,
Figure 18 is a ROC Curve plot by test phases. Note that in Figure 18, Phase Two's EER
of 3.4% was slightly higher versus the Phase One's EER of 2.5%. This may be explained

due to the session effect.!!

11 A session effect refers to the nature of the variation in the voice quality.
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Figure 15. ROC Curve for NPS Speaker Verification Test
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Figure 16. ROC Curves (with and without Identical Speakers)
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Figure 18. ROC Curves (by Test Phase)
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Figure 19 compares the NPS Speaker Verification Test data set with Nuance's
comparison data set. When compared to the NPS data set, the average values of FRR and
FAR from Nuance's similar data sets fell within the expected range, specifically around

3% EER.

ROC Curve

NPS Data-set: 3.0% EER

Data-set consist of :

E 5 Nuance Comparison Data-set: 3.4% EER
68 enrollments, 411 speaker trials =
Data-set consist of :

4,300 impostor trials

139 enrollments, 585 true speaker trials

80,730 impostor trials

False Reject Rate (%)

0 0.5 1 15 2 25 3 35 4 45 5
False Accept Rate (%)

Figure 19.  Data-Set Comparison with Expected Performance

On average, the Nuance comparison data set exhibits an EER of 3.4%. The
reason for the slight difference may be explained by the fact that the Phase Two test was
conducted within only two weeks of the Phase One test, whereas in reality the Nuance

technology can verify voice signals recorded over a longer period (months or years).
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3. Comparison Analysis (Single Data-Point versus ROC Curve)

The detailed analysis by NPS resulted in a sub-classification of many rejected

attempts as false rejections, incomplete data sets, correct rejections, imposter attempts, as

well as enrollment failures. In the context of the single data-point analysis, NPS defines

the total number of valid verification attempts as:

NT =NTAR + NFRR + NFAR + NTFR.

where,
NT
NTAR
NFRR
NFAR

NTFR

The total number of valid verification attempts
The total number of true accepts

The total number of false rejects

The total number of false accepts

The total number of true failures.

False Reject Rate (FRR) = NFRR / NT

False Accept Rate (FAR) = NFAR /NT

Accuracy of the System = ( NT - ( NFRR + NFAR ) )/ NT

— (NTAR + NTFR)/NT

Note: Nuance presents only FRR and FAR. However, it is NPS' contention that

the accuracy of the system = 100 — (FRR+FAR). See Table 3 on the next page for a

comparison of the NPS analysis versus the Nuance analysis and Appendices C, D, and E

for additional details.
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DISCUSSION NUANCE ANALYSIS NPS ANALYSIS NPS ANALYSIS
ITEM (EXCLUDES 2 OUTLIERS)
1. Enroliment Total Speakers Enroliment: 71 Total Speakers Enrollment: 68 Total Speakers Enroliment: 66

Phase 1 (15-24 Apr 05): 54
Phase 2 (2-8 May 05): 17

Note: Nuance considered
enroliment data from 15 Apr 05 to
8 May 05.

Phase 1 (15-24 Apr 05): 51
Phase 2 (2-8 May 05): 17

Note: NPS considered enroliment
data from 20 Apr 05 to 8 May 05.

Phase 1 (15-24 Apr 05): 49
Phase 2 (2-8 May 05): 17

Note: Two high callers (outliers)
were excluded from this analysis.

2. Total Nbr of
Rejected Calls

Total Nbr of Rejected Calls: 46

(Details not provided)

Total Nbr of Rejected Calls: 46

Failure to Enroll: 12
Incomplete Data: 12
Correct Rejects: 10
True Failures: 12

Total Nbr of Rejected Calls: 39

Failure to Enroll: 12
Incomplete Data: 10
Correct Rejects: 9
True Failures: 8

3.Valid
Verification
Attempts

Valid Verification Attempts: 411

Phase 1:204
Phase 2: 207

Note: Identified by Phase only

Valid Verification Attempts: 411
Successes: 389

True Failures: 12

Correct Rejects: 10

Note: Identified by Call Type

Valid Verification Attempts: 336
Successes: 319

True Failures: 8

Correct Rejects: 9

Note: Identified by Call Type

4. True Failures

True Failures: 7

True Failures: 12

True Failures: 8

5. False (Details not provided) False Acceptance: 5 False Acceptance: 5
Acceptance
6. Accuracy Nuance ROC Analysis NPS Single Data-point Analysis NPS Single Data-point Analysis
Analysis

FRR =3.0% FRR=291% FRR =2.38%

FAR = 3.0% FAR=1.22% FAR = 1.48%

Accuracy = 94.0%

Accuracy = 95.87%

This data point is slightly better
than what Nuance expects their
system to do on such a test.

Accuracy =96.14%

This data point is slightly better
than what Nuance expects their
system to do on such a test.

Nuance claims:

For the impostor test, a total of 4,300 trials matched against each other and found an EER of 3%.

Nuance claimed this is slightly better than their average EER of 3.4% over many such data-sets. For a FAR of 1%, Nuance
expects FRR of 5% (system accuracy of 94%)

When Nuance repeated the ROC analysis without the user accounts with multiple enroliments, the EER remained the same.

Similarly removing the two most frequent speakers did not affect the EER of the ROC analysis. In other words, the most frequent
speakers did not skew the results.

Note: Speaker adaptation was not enabled during this test. Had this been done, Nuance claims that the EER will decrease by
25% after 3 calls resulting in a new EER of 1% or system accuracy of 98% and after 6 calls the EER will be reduced by 35%.

Table 3.
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G. COMPARISON WITH PREVIOUS SPEAKER VERIFICATION TESTS
USING NUANCE’S TECHNOLOGY

1.

The University of Edinburgh Speaker Verification Test (May 2000)

The UK Edinburgh test, conducted in May 2000, claims 1.2% half total error rate
(FRR+FAR/2). This corresponds closely with the NPS test with a FRR of 2.7% at a FAR

of 1% yielding a half total error rate of 1.85%. This difference can be explained based on

the observations in the Edinburgh report reproduced below [26]:

The Edinburgh test had more enrollment and verification data (one

thousand users) as opposed to the NPS trial (68 users).

The Edinburgh test's verification error rates were reduced by increasing
the amount of enrollment data used to train the models for each client
speaker. For example, training on three utterances of a nine-digit
membership number instead of on a single utterance reduced the error rate
by about one-third (from 2.7% to 1.8% with both male and female
impostors, or from 3.5% to 2.4% with same-sex impostors); comparable

improvements were obtained on other verification phrases.

The Edinburgh test used multiple digit phrases (a nine-digit account
number, an eight-digit membership number and two single digits) yielding
an error rate of 1.2% with both male and female impostors or 1.4% with
same-sex impostors, with speaker models trained on three enrollment

utterances per phrase.

The great majority of the calls made to the Edinburgh speaker verification
system were made from landline telephones, usually at the participants’

workplaces or homes.
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2. The International Biometrics Group (IBG) Test (2004)

The IBG test reports a worst-case estimate of a FAR of 0.818% versus an FRR of
1.04% for landline calls and a FAR of 2.0% versus a FRR of 2.27% for cellular calls.
This was on a database of 200 callers and the estimates on a second visit after a period of

4 to 5 weeks (test results provided by Nuance) [27] [28].

. Testing occurred in a sterile environment. The room was reasonably
isolated from external noise. A manually adjustable thermostat controlled
the room's air conditioning. Air conditioning was set to "off" during
testing, as the climate control fans were sufficiently loud to potentially

impact testing if they had engaged.

. IBG used completely matched handsets. Landline testing took place
through an AT&T Trimline Caller ID Telephone Model 260. Cellular

phone testing took place on a Samsung S105.

. IBG also used three utterances of 16-digits for both enrollment and
verification. (The NPS test used three utterances of 9-digits for enrollment

and two utterances of 9-digits for verification.)
H. TEST LIMITATIONS

For purposes of this test, participants were expected to be who they claimed to be
and hence no separate and independent identity checks were planned, either during or
prior to enrollment. Furthermore, in this test, NPS did not keep records of the type of
phone lines used, e.g., whether calls were received from landline or cell phone. NPS

expected to have a random mix of the two.

Another variable of this test was the number of test subjects. The total number of
speaker enrollments was 68 speakers; however, only 64 out of the 68 speakers who
initially enrolled made subsequent calls to the system to verify their voice biometrics (It
would have been preferable to have at least a 100 enrollments and at least a thousand

speaker verification attempts).
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Given the limited scope of this test, gauging how the error rates will scale up for
the speaker verification technology as the background database grows is difficult. No
statistics are available for speaker verification against very large voice background
databases. Nor it is clear what the error rates and accuracy would be for the Arabic
speaker verification system. NPS can only say that the Arabic speaker verification
accuracy would be no higher than that for the English speaker verification module.
Nuance has 13 million English voice models in its database and continues to fine-tune
speaker verification performance as new data are collected. Presently, they have no

Arabic voice models in its database system for fine-tuning purposes.
I PHASE 1B SUMMARY

In Phase 1B of this project, NPS successfully conducted a speaker verification test
to assess Nuance’s speaker verification technology based on the performance measures of
the FRR and FAR. During the test, NPS did not impose any restrictions on the callers in
terms of the type of phone used or from where the calls originated. And while the
Nuance ROC analysis yields an equal error rate of 3% (FRR based on 411 trials, FAR
based on 4300 trials) and a system accuracy of 94%, the NPS analysis yields a FRR of
2.91% and a FAR of 1.2% (based on 411 verification attempts) and a system accuracy of
95.87%. The ROC analysis equal error estimates of the NPS test are in the same range as
the average estimates of the equal error rate (FRR = 3.4%, FAR = 3.4% and system
accuracy = 93.2%) by Nuance based on other similar datasets. This validates the NPS

test in spite of the smaller number of enrollments and speaker verification attempts.
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VI. CONCLUSIONS

A. SUMMARY DISCUSSION

Speaker verification is a viable form of biometric technology and merits further
research. In terms of perceived applications for operations in Iraq, voice biometrics
offers unique capabilities that are unmatched in terms of remote-ability, flexibility,
maintenance and cost.  First, voice biometrics uses existing telecommunication
infrastructures (landline, cellular or VoIP), as such, a new infrastructure is not required to
be built around the deployment/employment of this technology, which reduces costs and
time to deploy the technology. Second, voice biometrics allows dissemination and
collection of information other than key biometric data. Third, voice biometrics can be
employed in multilingual applications without the aid of a trained linguist or a translator,
which results in manpower savings. And fourth, voice biometrics rely on a signal that is
natural and unobtrusive to produce and requires no special user equipment or training,
which results in the rapid deployment of technology without adding additional training

requirements for troops serving in Iraq and Iraqi citizens.

This thesis has documented the results of the NPS research team’s efforts on the
initial phase of the IEVAP. The intent of this project was to contribute to the future
employment of speech technologies in a variety of coalition military operations by
developing a pilot POC system that integrates COTS speaker verification and ASR

technologies into a mobile platform to enhance warfighting capabilities.

In Phase 1A of the IEVAP, NPS successfully developed a bilingual (English and
Jordanian-Arabic) speech application that demonstrated the viability of speaker

verification technology for use in operations in Iraq.

In Phase 1B of the IEVAP, NPS successfully conducted a test to assess the
accuracy claim of Nuance's packaged speaker-verification application, Nuance Caller
Authentication 1.0 (for North American English). The NPS test consisted of 68 speaker
enrollments and 411 speaker verification attempts. Upon completion of the test, NPS

conducted a single data-point analysis yielding a system accuracy of 95.87%.
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B. RECOMMENDATIONS FOR FURTHER RESEARCH

As the preliminary phase of the IEVAP comes to a completion, it is evident that

the objectives for Phase 1A and 1B of the IEVAP have been accomplished. However,

further research is required to achieve the main objective of the IEVAP, which is to

develop and demonstrate a speaker verification system in Iraqi-Arabic. The following is

a list of recommended further studies for NPS students in support of this research project.

Develop a test to assess the performance of the Iraqi-Arabic speaker
verification and speech recognition language modules for Phase 1C of the

IEVAP.

Conduct a cost-benefit analysis on the deployment of speaker verification

technology in Iragq.

Conduct a comparative analysis on the communication infrastructure of
Iraq, e.g., comparison of 802.11, 802.16, cellular, and landline
technologies in support of the employment of speaker verification

technology in Iragq.
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A. BILINGUAL BCCF APPLICATION OVERVIEW
1. Revision History

This dialog specification document is produced and controlled by the Naval
Postgraduate School. All requests to make changes to this document should be directed
to the authors so that changes are made through the appropriate version control
procedures.

2. Typographical Conventions

. Prompt text in sample dialogs is within quotes and bold (e.g., "May I help
you?")

. Verbal responses from the user and sample phrases are within quotes (e.g.,
HYeS'H)

. Natural language (NL) slots are bold and between angle brackets (e.g.,

<name>). NL slots, which are determined by the grammar being used, are
filled with values based on what the user has said. Sometimes the values

of NL slots are stored in system variables for later use.

4 Text-to-speech (TTS) output is shown in Italics (e.g., Say-as expr: name.)
If the TTS value is a literal, it is also placed in quotes (e.g., TTS: "The

date I heard was.")
3. Dialog State Format

A dialog state represents one conversational interchange between the system and
the user. Dialog states may contain the following elements:

. Description: Explains what interaction takes place in the dialog state.

. Special Features: Describes relevant special features, such as whether N-
best processing is used or the state is a hot-word state and any universal

behavior (whether there are exceptions, etc.).

. Entry and Exit States: Lists (as links) the possible preceding and following

dialog states.
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. Pre-rec Prompts: Lists the prompts that may be played prior to receiving

the user’s input.

. Grammar: In a recognition state, defines the grammar used for recognizing
the user’s input by showing slot names and values. Also shows sample

phrases that fill the NL slots. The "Sample Phrases" list is not exhaustive.

. Actions: Lists the actions to be taken by the system (typically based on

system variable values).

4 Error Behaviors: If an error behavior for a dialog state differs from the

application-level behavior, it is noted in this section.

. State-Specific Universal Behaviors: If a universal behavior (e.g., help) for
a dialog state differs from the application-level behavior, it is noted in this

section.
B. BILINGUAL BCCF APPLICATION SUMMARY
1. Functionality and Features

Automated Speech Recognition (ASR) application in support of the voice-
activated menu-driven application for the Baghdad Central Correctional Facility (BCCF).
a. DTMF

Where applicable, callers can use DTMF (touch-tone) to enter such
information as phone numbers, PINs, dates, and monetary amounts.

b. Text-to-Speech Output

Text-to-speech output is used in the application, if needed.

c. N-Best/Skiplists

The N-best list is where the recognizer stores not only the result that has
the highest probability but also N other results in order of decreasing probability. To
avoid caller frustration and to get more calls put through successfully, the application
implements a “skip list.” Skip lists are used in combination with N-best lists and store
items that have been negatively confirmed by the caller. When the caller is re-prompted

in the same state, items in the N-best list that are present in the skip list are discarded and
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the application skips over to the next result on the list. If all the results in the N-best list
are on the skip list, the top choice on the N-best list should be selected.

N-best lists are also used in conjunction with checksum algorithms (e.g.,
for credit card numbers) and other data sources (e.g., customer databases). Cross-
referencing the N-best results allows the application to eliminate incorrect recognition
hypotheses. This technique is often combined with a skip list.

d. Filler - prefixes, suffixes

Fillers are incorporated in the grammar before (prefix) and after (suffix)
the meaningful portion of the sentence. Examples of fillers are: "I want to," "I want,"
"please," "uh," and "um."

e. Barge-in

Barge-in is the ability of the system to recognize that a caller is speaking
while a prompt is still playing, and to stop playing the prompt. Barge-in enables faster
service for experienced callers who can interrupt prompts, quickly going through the
dialog. Less-experienced callers are still guided by full prompts.

f Randomization of prompts

Certain prompts that are heard over and over again may have variations
that are played randomly. For example, the confirmation "okay" might be randomly
varied with "sure" and "got it." This makes the system more conversational and natural.

g Non-recognition States

Non-recognition states are used mainly in cases where the system needs to
do data processing, such as sending or retrieving information from the back-end.
Sometimes these states will also include brief informational prompts that are played back
to the caller, such as “Sorry, but I was not able to complete your request. Now, hold on
and I’1l take you back to the Main Menu.”

In non-rec states, barge-in is off, which means that if a caller says
something during this state, nothing will happen. Barge-in will be turned back on when

the caller reaches the next state.
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h. Task Completion Tags

For VoiceXML applications, to add more accurate reporting, tasks can be
labeled with task completion tags in the code to signify a task start and a task end. Where
appropriate, task completion tags are noted in the dialog spec to be added to the code.
For example, an end tag might look like this:

<nuance:taskend name="accountbalance” cond= “true”/>

It is important to be careful with tags in the case of factors like “repeat” or
switching between sub-applications, to make sure the taskbegin and taskend tags match
up correctly.

In addition, states in which a task has already been completed (and no new
task has been started) should override the max error and universals to make sure a task
end tag is not written, to avoid mis-matched tags.

I Hot-word

Hot-word states are used in cases where the system is not expecting the
caller to say something in response to a prompt, but instead is playing back information
to a caller. Examples of this include implicit confirmation (”Okay, fifty dollars.”) or
general information playback ("The phone number is: 604 555 1234, and the amount
owed is fifty-six dollars.”) However, rather than make these non-recognition states, hot-
word allows the callers to say a small subset of things, such as “no!” or “repeat,” which
gives the dialog more flexibility.

In a hot-word state, the prompt is only cut off if the user says something
within grammar. All out of grammar utterances are ignored and the prompt continues
playing as if the caller had not said anything.

Hot-word states generally have small grammars, such as just the
universals.

Je VoiceXML Grammar Labels

A grammar label is automatically included for each state. Grammar labels

are essential for efficient system tuning.
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2. Users

It is assumed that the visitors of detainees are between the ages of 18 and 50.
They consist mostly of family members of the detainees, often wives, children, mother,
and fathers. It is assumed that the visitors are generally repeat visitors. It is also assumed
that visitors are unfamiliar with the use of speaker verification and ASR technology

3. Persona

This is an official Department of Defense (DoD) system; as such a persona of
professionalism is required. However special attention must be given to the fact that the
majority of Callers to this system will be the family members of the Detainees, therefore,
careful consideration of their culture and customs is also a necessity. Additionally, as
with existing US Correction Facility visitation information system, Callers of this system
are expected to request directions to the detention facility and will request visitation

information, such as hour of operations or general visitation procedures.
4. Variable Definitions
There are no variables set in this application.

C. BILINGUAL BCCF APPLICATION DIALOG FLOW
1. Universal Behaviors

Certain capabilities and behaviors are available in all dialog states, unless
otherwise specified. These are called "Universals."

a. Universal Actions

The "Universal Actions" grammar is active in all states that have
recognition. This grammar is typically used to allow callers to ask for help, repeat
prompts, or transfer to an operator. Examples of expressions and corresponding universal
NL slot fill values are shown in the table below. The following table shows the
universals available with the Nuance Voice Platform. These are not necessarily active in

this application.
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cancel ’cancel’
’go back’

exit *exit’
’goodbye’

help “help’
’I need help’

mainmenu ’main menu’
’start over’

operator ’Service Representative’
’I want to talk with an operator’
’agent’

repeat ’repeat’

The following table shows the universal behaviors specified in this application.

AND (_previousBehavior ==
undefined)

help Okay, here’s some help. Continue with recognition in
the state in which the
Details: universal was spoken.
help universal “Okay, here’s some
help.”
repeat Continue with recognition in

the state in which the

universal was spoken.

repeat
AND (_previousBehavior !=
undefined)

Throw the event:

_previousBehavior

operator

I’m sorry, there are no representatives

available.

Continue with recognition in

the state in which the
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universal was spoken.
Details:
operator_universal “I’m sorry, there are

no representatives available.”

exit CleanUpAndExitEnglish#say
Goodbye
mainmenu OK, Let’s start over. LanguageSelection#Language
Selection
Details:

mainmenu_universal “OK, Let’s start

over.”

b. Universal Error Handling

Universal error handling is outlined below. This error behavior can be

overridden in any given state.

WHEN ( COUNT =1) Sorry. Continue with state-specific
nomatch noinput behavior.
maxspeechtimeout Details:

global errorl “Sorry.”

WHEN (COUNT =2) Sorry, I still didn’t get that. Continue with state-specific
nomatch noinput behavior.
maxspeechtimeout Details:

global error2 “Sorry, I still didn’t get

that.”
WHEN ( COUNT =3) Sorry, we’re experiencing some CleanUpAndExitEnglish#say
nomatch noinput technical difficulty right now. Please try [ Goodbye
maxspeechtimeout again at a later time.

Details:

global error3 “Sorry, we’re

67



experiencing some technical difficulty
right now. Please try again at a later

time.”

D. BILINGUAL BCCF APPLICATION DIALOG STATES

This section provides details of the system behavior in each dialog state.

1. WelcomeBCCF Page Information
a. Description

Start page for Baghdad Central Correctional Facility (BCCF) Visitor
Center Application.
b. Page Variables

There are no variables defined for this page.

c. Call Flow
e
WelcomeBCCF

Welcome Prompt

\E]

nguageiieﬁt_ifg,«

2. WelcomeBCCF#WelcomeBCCF
a. Description
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Plays welcome prompt to the Baghdad Central Correctional Facility’s
Visitor Center. (This is a non-recognition processing state.)

b. Special Features

c. Entry and Exit States

-- LanguageSelection#LanguageSelection

d. Actions

-- Hi, Welcome to Baghdad Central Correctional Facility’s LanguageSelection#Langu
Visitor Center. Hi, Welcome to Baghdad Central ageSelection

Correctional Facility’s Visitor Center.

Details:

WelcomeBCCF_English “Hi, Welcome to Baghdad Central
Correctional Facility’s Visitor Center.”
WelcomeBCCF_Arabic “Hi, Welcome to Baghdad Central

Correctional Facility’s Visitor Center.”

3. LanguageSelection Page Information
a. Description

Language selection page, allows callers to continue in either English or in
Jordanian-Arabic.

b. Page Variables

There are no variables defined for this page.
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C. Call Flow

‘@)
#anguageSelec‘tion

English Arapic

Enghainhenu FrabMainhMeny

&

anUpAndExitEn.-

4. LanguageSelection#LanguageSelection
a. Description

Prompts users to select a language: English or Arabic. (This is a
recognition state.)

b. Special Features

c. Entry and Exit States

WelcomeBCCF#WelcomeBCCF LanguageSelection#EngMainMenu

LanguageSelection#ArabMainMenu

d. Pre-rec Prompts
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Entry Type = initial To continue in English, say ‘English’. To continue in Arabic, say

‘Arabic’.

Details:
LanguageSelection_initEng “To continue in English, say ‘English’.”

LanguageSelection_initArab “To continue in Arabic, say ‘Arabic’.”

e Grammar: LanguageSelection LanguageSelection.gsl

<language> english, arabic

“english” <language english>
”1’d like to continue in english” <language english>
”continue in english” <language english>
”uh english” <language english>
”arabic” <language arabic>
”uh arabic” <language arabic>
”continue in arabic” <language arabic>
”1’d like to continue in arabic” <language arabic>
“araabic” <language arabic>
”arabik” <language arabic>
“araabik” <language arabic>
“arabia” <language arabic>
“araabia” <language arabic>
“arabee” <language arabic>
“araabee” <language arabic>
“araabeah” <language arabic>
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el arabic” <language arabic>

el araabik” <language arabic>

el araabia” <language arabic>

f Actions

lastresult$.interpretation.la | Thanks. LanguageSelection#EngM
nguage == “english” ainMenu
Details:

Generic_thanks “Thanks.”

lastresult$.interpretation.la | Thanks. LanguageSelection#Arab
nguage == “arabic” MainMenu

Details:

Generic_thanksArabic “Thanks.”

g Error Behaviors

WHEN ( COUNT = [Please select a language. [SOmsecs] Please select a language. | Continue with rec in

1) [50msecs] To continue in English, say ‘English’. [SOmsecs] | this state.
nomatch noinput To continue in Arabic, say ‘Arabic’.
maxspeechtimeout

Details:

LanguageSelection_errorEnglish “Please select a language.”
Silence: 50 msecs

LanguageSelection_errorArabic “Please select a language.”
Silence: 50 msecs

LanguageSelection initEng “To continue in English, say
‘English’.”

Silence: 50 msecs

LanguageSelection_initArab “To continue in Arabic, say

‘Arabic’.”
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WHEN ( COUNT = [Please select a language. [SOmsecs] Please select a language. | Continue with rec in

2) [50msecs] To continue in English, say ‘English’. [SOmsecs] | this state.
nomatch noinput To continue in Arabic, say ‘Arabic’.
maxspeechtimeout

Details:

LanguageSelection_errorEnglish “Please select a language.”
Silence: 50 msecs

LanguageSelection_errorArabic “Please select a language.”
Silence: 50 msecs

LanguageSelection_initEng “To continue in English, say
‘English’.”

Silence: 50 msecs

LanguageSelection_initArab “To continue in Arabic, say

‘Arabic’.”

h. State-Specific Universal Behaviors

help With this system, you have the option to continue in | Continue with rec in this
either English or in Arabic. With this system, you have | state.

the option to proceed in either English or in Arabic. To
continue in English, say ‘English’. To continue in

Arabic, say ‘Arabic’.

Details:

LanguageSelection helpEnglish “With this system,
you have the option to continue in either English or in
Arabic.”

LanguageSelection _helpArabic “With this system,
you have the option to proceed in either English or in
Arabic.”

LanguageSelection_initEng “To continue in English,
say ‘English’.”

LanguageSelection_initArab “To continue in Arabic,

say ‘Arabic’.”
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5. LanguageSelection#ArabMainMenu
a. Description

Link to Arabic Main Menu (This is a subdialog -calling the
ArabicMainMenusubdialog)
b. Special Features

c. Entry and Exit States

LanguageSelection#LanguageSelection --

d. Actions

e. Inputs to the Subdialog

DATE OUT day

DATE OUT month

DATE OUT year

TIME_OUT AM _PM

TIME OUT time

accountNbr

enrollmentPin

6. LanguageSelection#EngMainMenu

a. Description
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Link to English Main Menu (This is a subdialog calling the
EngMainMenusubdialog)
b. Special Features

d. Entry and Exit States

LanguageSelection#LanguageSelection CleanUpAndExitEnglish#sayGoodbye

e. Actions

-- CleanUpAndExitEnglish#sayGoodbye

JA Inputs to the Subdialog

DATE OUT day

DATE OUT month

DATE_OUT year

TIME_OUT_AM _PM

TIME OUT time

accountNbr

enrollmentPin

7. CleanUpAndExitEnglish Page Information
a. Description

Clean up and exit in English

b. Page Variables

There are no variables defined for this page.
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C. Call Flow

€3
sayGoodbye

hangup

8. CleanUpAndExitEnglish#sayGoodbye
a. Description

(This is a non-recognition processing state.)

b. Special Features

c. Entry and Exit States

LanguageSelection#EngMainMenu CleanUpAndExitEnglish#hangup

d. Actions

-- CleanUpAndExitEnglish#

Details: hangup
CleanUpAndExit sayGoodbyeEnglish “”

9. CleanUpAndExitEnglish#hangup
a. Description

(This is a terminate state.)
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b. Special Features

c Entry and Exit States

CleanUpAndExitEnglish#sayGoodbye --

E. BILINGUAL BCCF APPENDICES

1. Grammar and Slot Definitions

LanguageSelection#Languag | LanguageSelection Languag | language english, arabic,

eSelection eSelection.gsl

2. Prompt List

help universal ”Okay, here’s some help.”

operator_universal ”I’m sorry, there are no representatives available.”
mainmenu_universal ”OK, Let’s start over.”

global errorl ”Sorry.”

global error2 ”Sorry, I still didn’t get that.”

global error3 ”Sorry, we’re experiencing some technical difficulty right

now. Please try again at a later time.”

Generic_thanks ”Thanks.”

Generic_thanksArabic ”Thanks.”

CleanUpAndExit _sayGoodbyeEnglish ””

WelcomeBCCF_English ”Hi, Welcome to Baghdad Central Correctional Facility’s

Visitor Center.”

WelcomeBCCF_Arabic ”Hi, Welcome to Baghdad Central Correctional Facility’s

Visitor Center.”
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LanguageSelection initEng ”To continue in English, say ‘English’.”

LanguageSelection_initArab ”To continue in Arabic, say ‘Arabic’.”

LanguageSelection_helpEnglish ”With this system, you have the option to continue in

either English or in Arabic.”

LanguageSelection helpArabic ”With this system, you have the option to proceed in

either English or in Arabic.”

LanguageSelection_errorEnglish ”Please select a language.”

LanguageSelection_errorArabic ”Please select a language.”

F. ARABICMAINMENU OVERVIEW
1. Application Summary
a. Variable Definitions

Application variable information is listed below (if available).

accountNbr another sample variable for the subdialog

enrollmentPin

DATE_OUT day

DATE OUT month

DATE OUT year

TIME_OUT _AM_PM

TIME_OUT _time

2. Dialog Flow
a. Universal Behaviors

Certain capabilities and behaviors are available in all dialog states, unless
otherwise specified. These are called ‘Universals.’

b. Universal Actions

78



The ‘Universal Actions’ grammar is active in all states that have
recognition. This grammar is typically used to allow callers to ask for help, repeat
prompts, or transfer to an operator. Examples of expressions and corresponding universal
NL slot fill values are shown in the table below. The following table shows the universals
available with the Nuance Voice Platform. These aren’t necessarily active in this

application.

cancel ’cancel’ "go back’
exit ’exit’ *goodbye’
help ’help’ ’I need help’
mainmenu ’main menu’ ’start over’
operator ’Service Representative’
’I want to talk with an operator’ *agent’
repeat ‘repeat’

The following table shows the universal behaviors specified in this application.

AND (_previousBehavior ==
undefined)

help 23 loed) 3 pap e 2 died oo Continue with recognition in
the state in which the
Details: universal was spoken.
help_universal 3 Uag < 2 Gsd) Cope
” 03¢ lpad!
repeat Continue with recognition in

the state in which the

universal was spoken.

repeat
AND (_previousBehavior !=
undefined)

Throw the event:

_previousBehavior
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operator Osdep 25z e d o) Jsod sz J'dl [ CleanUpAndexit sayGoodby
Floed Ggoualy ada eArabic#sayGoodbye
Details:
operator_universal Js-G slz
O o0Rlz asdoee 2z s e d 0
i . e«i‘&é& ‘U‘f‘d
exit CleanUpAndexit_sayGoodby
eArabic#tsayGoodbye
mainmenu ArabicMainMenu#ArabicMai
nMenu

C.

Universal Error Handling

Universal error handling is outlined below. This error behavior can be

overriden in any given state.

WHEN (COUNT=1)
nomatch noinput

maxspeechtimeout

Tl 10

Details:

global_errorl” !l 1gi

Continue with state-specific

behavior.

WHEN (COUNT=2)
nomatch noinput

maxspeechtimeout

A3 el o Tl 1)

Details:

global_error2i aJ il 10 .3 aeci

Continue with state-specific

behavior.

WHEN ( COUNT =3)
nomatch noinput

maxspeechtimeout

o ol s0 ool s il 1o
O el sz 0 egoasd) Sl sg pad)
.dc‘d ’Qé‘j Lﬁk_.i ‘u&e ‘jd‘,‘cg

Details:

i“

global_error3es laiosl 101 ozl 5o ool | sam

ol a5z 00 o) Sl g padl G

CleanUpAndexit sayGoodby
eArabic#sayGoodbye
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ARABICMAINMENU DIALOG STATES

This section provides details of the system behavior in each dialog state.

1. ArabicMainMenu Page Information
a. Description
b. Page Variables

There are no variables defined for this page.

C. Call Flow

@]
pArabichainMenu

Inforation  Diregtions Scheduling

D e i
abicVisitinforma... ArabicDirections - abicSchw_,/

y

eanUpﬂn%
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2. ArabicMainMenu#ArabicMainMenu
a. Description

Arabic Main Menu, enables callers to get visitation information, get
directions to BCCF, and use automated scheduling system. (This is a recognition state.)

b. Special Features

c. Entry and Exit States

ArabicMainMenu#ArabicVisitInformation ArabicMainMenu#ArabicVisitInformation

ArabicMainMenu#ArabicDirections ArabicMainMenu#ArabicDirections
ArabicScheduling#ArabicScheduling

d. Pre-rec Prompts
Entry Type = initial Bdp e Slasde e e Jsoazdd esdlad) SllsED e eI slz Ld)

LBQSJ'L' MJ&? 055 e&i\u&ﬂ 13l ‘?i .”Lﬂ?‘,dt? ¢ djé c\GJd\A_'e u‘)\g‘jd\g
Jegcsld 3ousodia dsoasd) B b dsd ¢l ol g dse od) dsuasd)
‘”Jt‘,(a dgcua(’.:“ d‘gé ;\G‘)d\k_ﬁsgsdid\ dLﬁCL)‘"C—'d‘ (au:u

Details:

ArabicMainMenu_init Jspazdd esdlad! @ lszd) cp Jlgagld) elz di
a3l ol Sila sdg s s oz LI ol Sl Bl Olasde s e
Ddsuasd Bk Jad slzoda g B o) dsuasd B b i ga Gy
Iz s sdId) dszonad) alayy Jlag iod oo 3¢ s dszons® Jsds =

e. Grammar:

ArabicMainMenu_ArabicMainMenu.gsl#Sample Rule

<userInput> information, directions, scheduling
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”‘L“?jdtﬁ”

<userInput information>

"Slesdge sde dsoagd?”

<userInput information>

"Slasdge sde Jsoazd 4,

<userInput information>

”d}u‘jd‘ é‘é,)‘h”

<userInput directions>

”d}d"}d‘ é‘é)'k Eq‘)&en

<userInput directions>

"dsuasd Bk sde dsuazd s

<userInput directions>

e g

<userInput scheduling>

" s dsgost 3

<userInput scheduling>

6 dI 28 ) sed) sz zalo e alrcosl 3,

<userInput scheduling>

JA Actions

lastresult$.interpretation.u

serlnput == “information”

Details:

Generic_surelici sl do 78¢5

ArabicMainMenu#Arabic

VisitInformation

lastresult$.interpretation.u

serlnput == “directions”

Details:

Generic_sure”f0 sl sl Jo

ArabicMainMenu#Arabic

Directions

lastresult$.interpretation.u

serlnput == “scheduling”

8) jaéi«;:e PQQT Jo

Details:

Generic_sure”o 3l aciof Jo

ArabicScheduling#Arabic
Scheduling

g Error Behaviors

WHEN (COUNT =1)

nomatch

13 dl dsoasd Gk «lasdes wle Jsoagd 025 J Continue with rec in

noinput| sde Jdsuardd fdid dszosnd) sy Jpgod o g sed this state.

83




maxspeechtimeout

sde dsuardd sogodia Plasde s 1dsd slzod) «Dlasde

Jsd slpodla gBsed 13 dl Jspasd Geob g Dlasdea:
Jezoad alhy dlagaudd seuodia ol 7dsoasd! B ke
3¢ sp dszonet 15 el udI (s did)

Details:

ArabicMainMenu_error «lasdga sdg Jsoagd O35 &
dsgoad) sy dagassd ol gaspd 13 sd Jspasd Busb
2 asde 6dp Jssardd Sedld Pehsdee st el
13 ) Jspasd) G b op Casdee e dsuardd souodis
sopodle o Pdsoasdl Geokt 1dsd slzodia gdsed
dezo 1dss slzoda il degosad sl Jageiosld

”-”J&J(‘

WHEN (COUNT =2)
nomatch noinput

maxspeechtimeout

e odl Jsuasd) Bk «Dlasdes sde dsoazd! s ds
s dsomdd 601 dseodl i Jreciod o dsed
wde Jsuardd soosodia Plasdea® 1B slzod) «Dlasdy
s elpudic gased 13 5d Jssasd) ok o Shsdea
Jezoad alby Jlagauld sauodia a2 soasdl ek
3 o dsz o 10 sz udlcs «sdid)

Details:

ArabicMainMenu_error «&lasdge ¢dg Jsoazd) s do

Jegosad! oy Jlag ol (..i gdspd 1% sd Jspasd GeoH
Ilasdes dsd elpod «lasdee wde Jsuapdd Sedid)
ot Sesdee wde dsuagpdd sesodicn 13 sd)h dsuasdl Gk
sepodie el Pdsuasd Geobe idss elzodla g dsed)
Jozons 1dss slzodia did) degosad sl Jagcsld

”'”the

Continue with rec in

this state.

h.

State-Specific Universal Behaviors

help $ddl dszomad) sy sop e Dl adoidala o sdisos | Continue with rec in  this

Gla sl e sde Jsuagd) Gsasn aipd 13 tadind) @l i JY state.

a0 1l s sdea “1dsd etz odlaa ol sdle Bdpas
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2ldualdd g s dl dsuasd) Bk g 055
Jagculd sepodic ol 7ds0asdl ek 1dsd ¢z odia
\G)d\g_'q ‘gdid\ dtﬁcuﬂ‘;‘d‘ (.\LEQ D% e dgcumii“ WJsB e

Details:

ArabicMainMenu_help sJid) dszosadl sy g™
N egdladl @lerd) ce Jleerld sdoidale o sl
ol e Bdran Glasdea sde dsuagd Ussn a0l
B b B g a 050 5 el 131 ol Sl sdea 1 s el I
J Bk 1ds3 slpodia ldualdd S e 38 e sd) dsuass
«edid) Jszosad sl Jiasg@old seusodio lol.”d s 5
72 s dggonst® 1 sl

3. ArabicMainMenu#ArabicDirections
a. Description

Get directions to Baghdad Central Correction Facility (BCCF). (This is a

recognition state.)

b. Special Features

c Entry and Exit States

ArabicMainMenu#ArabicMainMenu ArabicMainMenu#ArabicMainMenu

CleanUpAndexit_sayGoodbyeArabic#sayGoodby

(5]
d. Pre-rec Prompts
Entry Type = initial 303 5= A 30 g Vs 20 3¢ '@ sdp ldoaldd A e & e g s

6 i o) Buobd) sde T el s G gt s
A 3 e e sl 9 a0 zoged) V53 a 1disa 18 slmed
p0r 03255 b 0l 9 23 7 g ed S ST Gsde B sl gldo=ldde)
seis13d) U s25g 1 0525 ol 5T B £ B 3ed) 13 ) Jspasd) sk
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L0 310 el I adondiedla (i acisecscl 13 Sas csts 1)

Details:

ArabicDirections_init 1dss 20 3"« g zldu=ldd g e g s

2 5=l Biagae b g B g sde et e A Bl Ce s
sl 6019 665 zaged 153 a2 Vs 18 3dlused 6 260 s uusd) G b
2080 zoFed S Sz Gsdee e sde oldualdd g o e g G s
03355 8l 51 B0s £ pd) 130 ) Jspasd) s b g oo 525 o 0I5 .9
) eaisIad) ) s s ) BIE Vel sdIc adliadidla (i actiseci) 13 Sas st

» )

e Grammar: ArabicMainMenu_ArabicDirections.gsl#Arabic_Rule

<UserInput> repeatDirections, returnMainMenu, exitSystem

7d suasd) G b ¢ laus 35 <UserInput repeatDirections>
U suasdl Gk glaus” <UserInput repeatDirections>
7 suasd) G sk <UserInput repeatDirections>
"Slasde e sde dsoard s <UserInput repeatDirections>
"lasde s sde Jsoard” <UserlInput repeatDirections>
Pl sle <UserlInput repeatDirections>
agunsts ) optsIBd) sd) ea s dl s <UserInput returnMainMenu>
osacsts ) saislad” <UserInput returnMainMenu>
Tesxt” <UserInput exitSystem>
Vald” <Userlnput exitSystem>
Poaldd) g27 <Userlnput exitSystem>
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f Actions

lastresult$.interpretation.UserInput == Continue with rec in this state.

“repeatDirections”

lastresult$.interpretation. UserInput == ArabicMainMenu#ArabicMainMenu

“returnMainMenu”

lastresult$.interpretation. UserInput == CleanUpAndexit_sayGoodbyeArabi

ct#tsayGoodbye

“exitSystem”

g Error Behaviors

WHEN (COUNT=1) e Jsoasd) Geb glaus s a0l 13 | Continue with rec in this
nomatch noinput 13l 7l s s 10 s0 el udl g | state.
maxspeechtimeout setsl @) sl e2sp I (50 s iy

0ps18J) “ U3 oIz Al ssussis LA
adladiedla a acigecnol 13V Tl e usis )
L B S saldond) g5 Jss el s

Details:
ArabicDirections_errorAndHelp 13

B e Jsoasd) B b g laus 05350 aipd
13al 71 B 0m 21103 elp ol g
0518 ) 2258 ) 35 ap

splsI3J) “ Jsdd ez s esngsis L)
pladiela (a acigecnol 13V 1l e asts )

Ll GBI sl ealdondl g6 s sl odid.”

WHEN (COUNT =2) B e dsuasd b gles 0sash a0 13 | Continue with rec in this
nomatch noinput 1l ol s s 1ds0 el sl g | state.
maxspeechtimeout 0518 ) 2258 ) (25 ap

splsI3d)  J s sl LI s sests L)

@l 13l e usts s addadida ca acie

LD GBI sl Psalded) g6 U el Lls
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Details:
ArabicDirections_errorAndHelp 13

B e Jsoasd) B b g lags 05350 acipd
13al 71 B 0m 21 103 elr ol s ]
0518 ) 2258 ) (25 ap

#lz sl s uusis ) sasl Bl Jscs
pladiela (a acigecnol 13V 1l e asts )
» L GIGE) ol eeldond) g6 Usih el udicd

h. State-Specific Universal Behaviors

repeat #ArabicDirections

help e dssasd) G b glas 529 a3 | Continue with rec in this
1316l 7 1 8 m 2p i 1055 ez ol g | state.

000s13d) sl 0255 ) (33 5 i
0518« U3 ¢l Al ssuesis LI
adladiela a acigecnol 13V Tl e usis )
L B S saldond) g5 Jss el s

Details:
ArabicDirections_errorAndHelp 13
B p Jsoasd) B b g laus 05350 acipd
13al 71 8 0m 211053 elp ol g
0518 ) 2258 ) (25 ap
2eis1Bd) “ UG el sl essis o)
pladiela a acigecnol 13V 1l e asts )

LI GBI sl ealdoedl g6 s sl odid.”

4. ArabicMainMenu#ArabicVisitInformation

a. Description
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Get visitor information for Baghdad Central Correctional Facility. (This is
a recognition state.)

b. Special Features

c. Entry and Exit States

ArabicMainMenu#ArabicMainMenu ArabicMainMenu#ArabicMainMenu
CleanUpAndexit_sayGoodbyeArabic#sayGoodbye

d. Pre-rec Prompts
Entry Type = initial 0O a5 cp e Z1dualdd J @ 38 sea sz losed) ol Sig I

S opldl oplaud) Bslg d Tz laua sgpldad) sg lusdl g iasd) asis !

) easgd) 05 ol g1 5 e Slasdpad) o3 Ul glatiald) G525 do L edad)
G sdl szlze s sl ad 1) Sogs s D) satslB Jscs ¢l s s 53 T sang
LB @dg) sl saldodl g

Details:

ArabicVisitInformation_init 3¢ @ 34 _e b sz losed! 2l ) @lglos
sgpladl o lndl Gp xd) a s 6 Casold! a s cp s Z1du=ldd
B op G epl )l sg ol 318D Tz lua e sl g lacpaldl ¢ 595 b
15058k ad 130 s usis ) spisIBd) sl easgd) 0535 ol 5 T 8 n Sila sg ad)

» L) BIJE) sl salded) g0 s el ol g T s sl sd) szlee

e. Grammar:

ArabicMainMenu_ArabicVisitInformation.gsl#Arabic_Rule

<UserInput> repeatMessage, returnMainMenu, exitSystem

76 ) 3p Dlasdgad) g laos a5 <UserInput repeatMessage>

PSla sdg o) & laos” <UserInput repeatMessage>
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P sle e <UserInput repeatMessage>

Sl sdg o g laos 35 <UserInput repeatMessage>
s s 3 dsz Slasdea” <UserInput repeatMessage>
7 s 3 Sl sdg a7 <UserInput exitSystem>

sssts o) eptsIadl ) sase d) gl <UserInput returnMainMenu>

st ) eatsld) o <UserInput returnMainMenu>
Possts ) ops1 B sd) s s P <UserInput returnMainMenu>
o5 st ud) saislad” <UserlInput returnMainMenu>
N2 el <UserlInput exitSystem>
Zaldus” <UserlInput exitSystem>
Poaldd) g27 <Userlnput exitSystem>

f Actions

lastresult$.interpretation.UserInput == Continue with rec in this

“repeatMessage” state.

lastresult$.interpretation.UserInput == ArabicMainMenu#Arabic

“returnMainMenu” MainMenu

lastresult$.interpretation.UserInput == CleanUpAndexit_sayGoo

“exitSystem” dbyeArabic#sayGoodbye
g Error Behaviors

WHEN (COUNT =1) % e Slasdgad) 03 Ul g laildl (5990 Jo | Continue with rec in this

nomatch noinput sa513d) ) 0355 J) 525 ol 5 g state.

maxspeechtimeout e dsoazd! 525 sl 1 Sogsucsis )

d‘gé ;\C_)d\u a)\é_)d\h.l éd&&& Q‘("Jd&e
035 d) 0595 A 13V 1l 25 T 0 e g i
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:J sl “—‘G‘)d“—.“ ‘°<,$LJ‘Q5L5JJ\ "?G‘éd\ «d
s 130 ol acs st 4 eais) 3 O acus
}i ”oe\du.ud\ t?“ d}é "‘C)d\d etﬂﬁed\‘ﬂe

LEd 3

Details:

ArabicVisitInformation errorAndHelp

B p Sl sdzad) o2 ) el (50 s o
spis13d) sV o3 sg G525 ol s

sdg Jsuazd) Oss st 13 Socspusis L)
Bz Gl gde e 1J 33 ¢z ol ol Jdle
035 d) 0595 Al 13V 1l s T 0 e g i
153 ¢z Ll cossts L) satslddl sd)

Op aagenol 1) 1l e s msts o) satsl B

sl 7saldod) 2 Jsis ez Ll adciadidla

» L) GBIg)

WHEN (COUNT=2)
nomatch noinput

maxspeechtimeout

B p Slasdzad) o2 ) g lacoald) 52 s do
000513d) sl 0255 J) O 5 55 al s

sdg Jsuazd) Oss a1 Socspusis L)
1dsa ez ol ol e Bdp s Gila sea
035 d) 0595 A 13V 1l 25 T 0 e g i
153 ez ol cossts L) saislddl sd)

I saisl B Cp pigol 1) ‘?i e ssisy

sl 7saldod) 2 Jsis ez Ll adciadidla
..L.@j\ Sldg!

Details:
ArabicVisitInformation_errorAndHelp

B _p Sla sdgad) 03 U & laialdl ()99 5 Jot
so513d) ) 0355 I 535 ol 5

) 558wl W Sosasisudl sde Jsu=
:ds0 sz odla ol sdle 3dp e Dla e
0358 ) (1535 a1 ol 205 T o g 21
153 ¢z ol cosscsis o) saisladl sd)

i”

e ?Qggaao\ 13l \e "LﬁU“LﬁZﬁJd‘ br‘au‘éd“

Continue with rec in this

state.
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Ji ”beUu»“d\ t?“ d)é ;\C‘)d\k_i euﬂﬁedhﬂ?
”_Jnéd\ é\d&\

h. State-Specific Universal Behaviors

repeat #ArabicVisitInformation

help B Slasdged) o3 sl gl 535 do | Continue with rec in this
seis\3J) s s2sg I 525 ol s g state.

sdg Jsuagd Oss a3 Sosuisis )
ols il 3dg i Glasdga 1 G slz udla
235 d) 05950 A 1) Il 75 T s ap i
1dsa sl ol cosssis ud) eatslad! s J)

Op acagecnol 1) lal e s usts ud) satsl B

S 7eldond) 65 U el sl adedidla
Led B

Details:
ArabicVisitInformation errorAndHelp
3 Sl s ad) 030 5l &‘eﬁwU‘ 09 90
0o ) 0355 J) 525 ol 5 g
e dsuagd! 0525 a0l 1) Sosusts )
1ds3 ez ol ol Hdle Bdp s ila sea
035 d) 0595 Al 13V 1l 25 T 0 e g i
1ds0 sz odla ces st ol eatsl3d) sl
Sige) 13 al as st o) sats| B Gp o
sl saldnd) gat s el Ll adlciadicla
» Lo d) GBIJE)

5. ArabicScheduling Page Information

a. Description

This page simulates the Nuance Caller Authentication (NCA) Process.
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AcctNbr_a

Page Variables

AcctNbr_b

AcctNbr_c

AcctNbr_d

AcctNbr_e

AcctNbr f

AcctNbr g

AcctNbr_h

AcctNbr i

AcctNbr_j

EnrollPin_a

EnrollPin_b

EnrollPin_c

EnrollPin_d
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c. Call Flow

‘p ArabicScheduling

I G

VoiceEnroll ment VoiceVerification

e e
ConfirmAccountNbr ConfirmAccountNbr2

EnrollmertPin

¢

CorfirmEnroll Pin

v

Enroll Check

v

Nbr CountOne

v

Nbr CourtTwo

v

NbrCountThres

v

RecordSecretDate

v

RecordReminder

Nbr Count“erify

D

bi cnaaiw

&

anUpAndix,it_ﬁ‘l

94



6. ArabicScheduling#ArabicScheduling

a. Description

Ask callers if they are enrolled in the automated scheduling system.
(This is a recognition state.)

b. Special Features

c. Entry and Exit States

ArabicMainMenu#ArabicMainMenu

ArabicScheduling#VoiceVerification
ArabicScheduling#VoiceEnrollment

d. Pre-rec Prompts

Entry Type = initial s0sda O alsde wres «sdId dsgonad) sy alp s Izl p asdzose !

308 P 1 ol 13 50 |G pcidgom o ) Ve 5 Vi

ad W 7ae 5 U s el sl wdId) dezosand) sl s oo acdz o
DI s el s 1) dszonad) allag b s o ad zos 23 1o s
ABad 13 (s Jszosnd) s pdla lmous I3 Oros

Details:

ArabicScheduling_init wze «sdld) dsgosnd) allag alagcd Jzl op
S )30 acdzos do s odl 13s s I Gsdz o Lsosda of adlsde
G‘do\d ‘édid\ dt,,ﬁcu*:'d‘ (:\.Lu Cfu 5\L§A._Iu,ue V’U_UCU'" 238 P‘L’U‘ﬁ )3l ?(,LLl.od\ [

Zoe 3 15058 a0 11 7ag 5 U3 D) dsgosand) allag d 1o 2 d

”_elLOJ (S g8 JL;CUAQJ| g8 eéé&‘u&du& BBy T OIS JsG 9\6)&&_’4

e. Grammar:

ArabicScheduling ArabicScheduling.gsl#Arabic_Rule

<userInput>

yes, no
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”\d”

<userInput no>

”(’&L.)”

<userInput yes>

JA Actions

lastresult$.interpretation.u

serlnput == “yes”

14

5

g

Details:
Generic_thanks™ el i

ArabicScheduling#Voice

Verification

lastresult$.interpretation.u

serlnput == “no”

14

5

g

Details:

Generic_thanks™ " &

ArabicScheduling#VoiceE

nrollment

g Error Behaviors

WHEN (COUNT =1)
nomatch noinput

maxspeechtimeout

131 I3 el ol g sz ppdd
Osdzore s sd 3diz s e O
10530 Oz os IS s ez udhas og e

o) 13 s décuﬂ&d‘ g8 Pgﬂatlu.uw

Details:

ArabicScheduling_error s 131

@ Ve o JsG el ol loge sz
13058 od 3dlz el odl Iog e Osdz e
8 plag lumaion 1053 oz s I Jsd

» sl Vs 50 dszomad)

Continue with rec in this

state.

WHEN (COUNT =2)
nomatch noinput

maxspeechtimeout

Jsa “‘CJLJ\‘—.‘ \Ot? Q‘édcu‘“)? ?«Loﬂ )3l
Gsdzos Lsosde pd 3z b Teg
I JsG elgodla g e Josea Oros

Continue with rec in this

state.
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'eUéQd\ 130 éu dlécu“i‘d\ éu ?gﬂd&\ww

Details:

ArabicScheduling_error acod 131

$hs eg O sl sleudls lege Gsdzome
ez ol log e asdzoss Va0 od 3
b oo losoios 153 Oz s I dsG
» allaod) 13 s dsgosad)

h. State-Specific Universal Behaviors

help O sl e «wdld dszosad) sy alpaos gl o Continue with rec in  this
ez 33 a1 allapd) 13 (sd T3 Osdzose Va0 s8] state.

ol ag 5 Js3 ¢z udld gdId dszosand) alas sea I 154
¢dd dsgosad allay b IGous aadzon 36 1505 o]
dezosad) @b adag o o5 Ozas I s ¢z oI

?"L'Ud‘ )20 ggu

Details:

ArabicScheduling_help Jdszosd) sl alpaiod gl o
13 sed 3o Ggdzoe sosda O sl crze «sdid
dezosad) alby b Mo aidzos 305 s 13 Lol
sz 35 sosda o0 1 e Jsg ez udia sdid)
Oz s I3 JsG sl odiad @I dsgosad) sl o B

” allaod) 13 (sed Jsmomend) b pelag loscim 10 93

7. ArabicScheduling#ConfirmAccountNbr
a. Description

This process asks callers to confirm their 10-digit account number.

(This is a recognition state.)

b. Special Features
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C.

Entry and Exit States

ArabicScheduling#VoiceEnrollment ArabicScheduling#VoiceEnrollment

ArabicScheduling#EnrollmentPin

d.

Pre-rec Prompts

Entry Type = initial

File Expression] [File Expression] [File Expression] [File[ <gacs Jo
Expression] [File Expression] [File Expression] [File Expression] [File
Expression] [File Expression] [File Expression] $zszo= 13 Jo
[500msecs] J 131 .7 o U6 elz sl ez oa 13 G 13 e om 13 8ls o
I3 sl udla

Details:

GenericPromptConfirm_part] &g agw Jo*

File Expression: “numbers/” + AcctNbr_a + “ high.wav”
File Expression: “numbers/” + AcctNbr_b + *“ high.wav”
File Expression: “numbers/” + AcctNbr ¢ + “_high.wav”
File Expression: “numbers/” + AcctNbr_d + “ high.wav”
File Expression: “numbers/” + AcctNbr_e + “_high.wav”
File Expression: “numbers/” + AcctNbr f+ “ high.wav”
File Expression: “numbers/” + AcctNbr g+ “ high.wav”
File Expression: “numbers/” + AcctNbr_h + “ high.wav”
File Expression: “numbers/” + AcctNbr i+ “ high.wav”
File Expression: “numbers/” + AcctNbr_j + “ high.wav”
GenericPromptConfirm_part2 “Srgro= 1 Jb

Silence: 500 msecs

GenericPromptConfirm_yesNo Vg ( Js3 ¢z udls Trgzua 1 ol 1l

2| Je djj °\€Jd“—5 cg\cécua 130 u«ﬂg ?d 13l

e.

Grammar:

ArabicScheduling ConfirmAccountNbr.gsl#Arabic_Rule
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<userInput>

) g <userInput no>

e <userlnput yes>

f Actions

lastresult$.interpretation.u | <l 10 ArabicScheduling#VoiceE
serlnput == “no” nrollment
Details:

Generic_imSorry” <ol I«

lastresult$.interpretation.u | sz ArabicScheduling#Enroll
serlnput == “yes” mentPin
Details:

Generic_great” sz

g. Error Behaviors
WHEN (COUNT =1) URL[ losad pllig aisy ol 13 Continue with rec in this
nomatch noinput Expression] ¢z _dlas Jzgzoa 13 ol 13 | state.
maxspeechtimeout Trszoa 1% ols o 13 ae 0 JsG
'”‘d“ d}é ‘«‘C_)d‘“—“
Details:

ConfirmAccountNbr_error'3 g, ol
”\QL.;JJ eé&—"wc

URL Expression:
genPhoneNumber(accountNbr)

e

GenericPromptConfirm_yesNo ¢l 13

ﬁd 13l _”?to“ d}é ;‘GJd\d ‘ﬁ‘CQCU‘ )30
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) Je d}é ;\G‘)d\c_'i f\cécua 130 uﬂ‘:g

WHEN ( COUNT =2) URL[ s pdllig oy ol 13 Continue with rec in this
nomatch noinput Expression] ¢z ol Clrszua 13 G 13 | state.
maxspeechtimeout Trszoa 1 o2ls oJ I3 e ¢ J sy

'”‘d“ d}é ;‘do‘q

Details:

ConfirmAccountNbr_error a5, ol 13k«
”\and ﬁ‘ﬂ‘f"u“c

URL Expression:
genPhoneNumber(accountNbr)
GenericPromptConfirm_yesNo ¢l 131
c0 13 7ae 5 U sl udlas a1

» 10 s sl s Clrszoa 1 ol

h. State-Specific Universal Behaviors

help (zsua s adigas ool Cp il of a5, [ Continue with rec in this
URL[ load pdlalisz a) i 1A state.

Expression] ¢z ol Crgzoa 13 ol 131
Trszoa 1 o 2d W Va8 o s
DI G elgodia

Details:

ConfirmAccountNbr_help of s

i o 1l (s g pdldi o Lﬁooi e adliey
Plugad oz a0

URL Expression:
genPhoneNumber(accountNbr)
GenericPromptConfirm_yesNo ¢l 131
sV 7 5 U sl i rsgom 1o
» 210 Jadh el ol rroa 1 e
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8. ArabicScheduling#ConfirmAccountNbr2
a. Description

This process asks callers to confirm their 10-digit account number. (This
is a recognition state.)

b. Special Features

c. Entry and Exit States

ArabicScheduling#VoiceVerification ArabicScheduling#VoiceVerification
ArabicScheduling#NbrCountVerify

d. Pre-rec Prompts
Entry Type = initial File Expression] [File Expression] [File Expression] [File[ &g aux Js

Expression] [File Expression] [File Expression] [File Expression] [File
Expression] [File Expression] [File Expression] 1% ol 13 €5 130 Js

oa u&\g (’d 13l DU Jss c«\GJJ\g_& "‘CL..SCU" 1 s &‘E)d‘k_.i s‘\cgc

Details:

GenericPromptConfirm_part]”<g s Jo

File Expression: “numbers/” + AcctNbr_a + “ high.wav”
File Expression: “numbers/” + AcctNbr b +“ high.wav”
File Expression: “numbers/” + AcctNbr_c + “_high.wav”
File Expression: “numbers/” + AcctNbr_d + “ high.wav”
File Expression: “numbers/” + AcctNbr_e + “_high.wav”
File Expression: “numbers/” + AcctNbr_f+ “ high.wav”
File Expression: “numbers/” + AcctNbr_g + “ high.wav”
File Expression: “numbers/” + AcctNbr_h + “ high.wav”
File Expression: “numbers/” + AcctNbr i+ “ high.wav”
File Expression: “numbers/” + AcctNbr j + “ high.wav”
GenericPromptConfirm_part2 “’Szgzoa 1 db
GenericPromptConfirm_yesNo .Vag o a3 ¢lz sl lzszua 13 ol 13
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) Je djé '»‘—‘G‘)d“—'“ cg\cgcua 130 uﬂq ?d 13l

e. Grammar:

ArabicScheduling ConfirmAccountNbr2.gsl#Arabic Rule

<userInput>

»| g <userInput no>

”» L)

&) <userInput yes>

JA Actions

lastresult$.interpretation.u | <l 1) ArabicScheduling#Voice
serlnput == “no” Verification
Details:

Generic_imSorry” <ol 1)

lastresult$.interpretation.u | sz ArabicScheduling#NbrCo
serlnput == “yes” untVerify
Details:

Generic_great” sz

g Error Behaviors
WHEN (COUNT =1) URL[ losad pdllog aio ol 13 Continue with rec in this
nomatch noinput Expression] sl udled lzszoa 13 ol 131 | state.
maxspeechtimeout Trszoa e ols 2013 Vag ¢ Js

21 s c\c)d‘ﬂ—'i

Details:
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ConfirmAccountNbr_error aG_ ol 12k
eé‘.—“wc”‘dﬁﬁd

URL Expression:
genPhoneNumber(accountNbr)
GenericPromptConfirm_yesNo ol 131
23 e 5 Js elpodIa O szoa 13
2 210 U sl ol T szoa 1 ol

WHEN ( COUNT =2) URL[ losad adlling ady ol 13 Continue with rec in this
nomatch noinput Expression] ¢z odlas Trszoa 1 (13 [ state.
maxspeechtimeout Trgzoa Ve oéls o013 7ag o Jss

.”‘d“ djé "‘CJJ“—’

Details:

ConfirmAccountNbr_error a3 ol 136
”\wad a&.—"wc

URL Expression:
genPhoneNumber(accountNbr)
GenericPromptConfirm_yesNo ol 131
pd V3 7 5 U sl ol Tz spom 1
I U sz ol Crgroa 1 ol

h. State-Specific Universal Behaviors

help 200 O3 (7 s s addip o 500l Cp il of s ] Continue with rec in this
Jeszua 13 o 13 JURL Expression[ logad pdalsz | state.

Jsd c\GJdk_'i JCSSCU" )30 U‘ﬂé ?d )3l ‘”(“&O“ Jsdd "‘GJJ“—.‘
.”\d“

Details:

ConfirmAccountNbr_help ool gp 2&lici o 3
oo lisad pdalr o I 13 spim g pcls

URL Expression: genPhoneNumber(accountNbr)
GenericPromptConfirm_yesNo ¢ lzszo= 13 ol 13k«

Jsd g\GJdk_'i JCSSCU" )30 u«ﬂé ?d 3l ‘”?&O“ Jsdd "‘GJJ“—.‘
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9. ArabicScheduling#ConfirmEnrollPin
a. Description

This process asks callers to confirm their 4-digit enrollment PIN. (This is
a recognition state.)

b. Special Features

c Entry and Exit States

ArabicScheduling#EnrollmentPin ArabicScheduling#EnrollmentPin
ArabicScheduling#EnrollCheck

d. Pre-rec Prompts
Entry Type = initial File Expression] [File Expression] [File Expression] [File[ <gacm Jo

Expression] 500[ $zszo= 1% demsecs] Jss ¢lz udlas Teszua 13 ol 13l

N dj‘j ;‘G)d\k_'e c‘\c‘écua 1o U‘At.ﬁ ?d 13l -”?&O“

Details:

GenericPromptConfirm_partlsos Jo 7

File Expression: “numbers/” + EnrollPin_a + “_high.wav”

File Expression: “numbers/” + EnrollPin_b + “ high.wav”

File Expression: “numbers/” + EnrollPin_c + “_high.wav”

File Expression: “numbers/” + EnrollPin_d + “_high.wav”
GenericPromptConfirm_part2”zszo= 1% o

Silence: 500 msecs

GenericPromptConfirm_yesNo .”sg ¢ Js3 eIz udIs lmsroa 1o ol 131

2| Je djj °\€Jd“—5 cg\cécua 130 u«ﬂg ?d 13l
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e. Grammar:

ArabicScheduling ConfirmEnrollPin.gsl#Arabic_Rule

<userInput>

) <userInput no>

Pap 7 <userInput yes>

f Actions

lastresult$.interpretation.u | <l 10 ArabicScheduling#Enroll
serlnput == “no” mentPin
Details:

Generic_imSorry” <ol 1)

lastresult$.interpretation.u | sz ArabicScheduling#Enroll
serlnput == “yes” Check
Details:

Generic_great” sz

g. Error Behaviors
WHEN (COUNT=1) URL[ alesad dszosand) oo o1 1Y Continue with rec in this
nomatch noinput Expression] sz _odled zszoa 13 ol 131 | state.
maxspeechtimeout Trszua e ol 2d 13 7ag 0 JsG
DI ds3 sl odia
Details:
ConfirmEnrollmentPin_error ¢/& 131
“adisad dgzonand) 6
URL Expression:
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genEnrolINumber(enrollmentPin)
GenericPromptConfirm_yesNo ¢l 131
2013 ap 5 UG sl oI a1
» 1% s el udIa Crszoa 1 odle

WHEN ( COUNT =2) URL[ pdsad dszond) a0l 1 Continue with rec in this
nomatch noinput Expression] ¢z _dlws Jzgzoa 13 ol 13 | state.
maxspeechtimeout Trszoa 1% ols o 13 a8 0 Jsd

'”‘d“ d}é ;‘do‘q

Details:

ConfirmEnrollmentPin_error ol 13
"edsad dsgoandl el

URL Expression:
genEnrolINumber(enrollmentPin)
GenericPromptConfirm_yesNo ¢l 131
d0 13 ae 5 U sl udlas a1
10 s sl sdla Clrszoa 1 ol

h. State-Specific Universal Behaviors

help i) S S0 Ol o 2l gega Continue with rec in this
a0 O A iz sum g sl sad dszomend) state.

13l TURL Expression[ alisad sz e
201 7ae 5 U el I Clrszom 13 ol

21 s ;‘GJJ‘RJ Sﬁ\CL”gCuA 130 L.Jdtﬁ

Details:

ConfirmEnrollmentPin_help g
Juszoad) adn e ol o cp adicd
deszoad) o) O ¢z s s alsad
“edlsad

URL Expression:
genEnrolINumber(enrollmentPin)

GenericPromptConfirm_yesNo ¢/& 131
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sTu=e 130 ?d ] '”?ta“ d}é e\c‘)d\e_’i cg\c
”.”\d“ d}é c\c)d\q ‘S\C‘écua )30 u&ﬂg

10.  ArabicScheduling#EnrollCheck
a. Description

This process asks callers if they would like to “enroll me now.” For
demostration purposes, linsk to additional verification information is not included in this
application. (This is a recognition state.)

b. Special Features

c. Entry and Exit States

ArabicScheduling#ConfirmEnrollPin ArabicScheduling#NbrCountOne

d. Pre-rec Prompts

Entry Type = initial IO plla ol 13 &gl s g el allage sp @ addz i o ool Vg2 «old)
Bedlgas iy g o e bd) a2 isuad) Gk (g Dsuad) crlue wde Spad)
edise Gsdlis s aisbd) sdes uad) 3add sl sl add) JIES B3 b e

s30 aaoazls 3 ad Iog e dszonnd! famy gdd addie 1dsdi N s sFhas o shdl
Jeodzo 1 sz o s dezond) sgdeg

Details:

EnrollCheck init .50l sl g @l allape s adldz 0 o0 ool | s2cgs «old)e

S b 0 Qsuadl wrlue sde <opad) Gp 10 0o pda od) 138 ss slad) s3s g padl
s s bl sdecs el 3a04d Sl s ued) aud) JIF 3G b O 3edl e i s g ol
20 1dsdid 1 s s aBis sl ok JaGeiox )y 3 ad I e dsgosndl addsde 0l

29 99

Psodzos s sz odl s dszoad) ssdag @ o sdld
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e. Grammar: ArabicScheduling EnrollCheck.gsl#Arabic_Rule

<userInput> enroliIMeNow

Psodg” <userInput enrollIMeNow>

JA Actions

lastresult$.interpretation.u | s
serlnput ==
“enrollMeNow” Details:
Generic_thanks™ el i
-- ArabicScheduling#NbrCo
untOne
g Error Behaviors
e o R R

WHEN (COUNT =1) 136 #lzod) (dszonad) ssdag @ ey dd| Continue with rec in this
nomatch noinput Peodmos state.
maxspeechtimeout

Details:

EnrollCheck_errorAndHelp sy sld«

:dsd eIz od) ldszonad) sdag

Mgodzos
WHEN ( COUNT =2) 136 #lzod) (dszonad) ssdag @ ey dd| Continue with rec in this
nomatch noinput Psodg o state.
maxspeechtimeout

Details:

EnrollCheck_errorAndHelp sy sld*

:ds8 ez od (dszosad s3gdeg ©
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9999

LéL.JdGU‘““

h. State-Specific Universal Behaviors

help 136 eIz od) (dszonad) ssdag @ oy dd| Continue with rec in this
Psodg o state.
Details:

EnrollCheck_errorAndHelp sy sld*
153 elzod) edgszomad) tgdeg o

9999

LéL.JdGU‘““

11.  ArabicScheduling#EnrollmentPin
a. Description

This process asks caller for his or her 4-digit enrollment PIN. (This is a
recognition state.)

b. Special Features

c Entry and Exit States

ArabicScheduling#ConfirmAccountNbr ArabicScheduling#ConfirmEnrollPin
ArabicScheduling#ConfirmEnrollPin

d. Pre-rec Prompts
Entry Type = initial " Szes) olecs sl s adldisz s Jeod AUl s cld) Gog o old Brlee oo

d}d ;‘C)d\ }&L dps ‘a.}\ctﬁ‘ ;\C)d‘ SJ3J P@Jd ‘ad\u.u‘)\ ek'_i L;U_Id\ aégkh_\}d‘ Lﬁdt
ez Jeod plG Ul sp e id) B Sl

Details:
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EnrollmentPin_init <_g & olJ 3zlze ‘ro addszoss Jeud aldl s cld
«;\GJJ‘ SJaJ ?éd \ad\u.n)\ e&b Lﬁ&d\ aéggkz"_ud\ Lgd& \ajd\cgg\ U‘Aﬂé Lﬁ&d\}
”-("‘ﬂdtfcu"& ‘)e‘)d P‘d)i Stk,l)id\ Ltua }i d}d ;\CJJ‘ ‘e&h_l dps \aa\ctﬁ‘

Entry Type =reentry

.Lﬁjt’i EJ? P@Jdécum'_l J?)d ?‘é)i E&A._Uid\ L&ua }‘ (_bé G‘C)d‘

Details:
EnrollmentPin_reentry Je_d ol sgcld) g a5l Jsh el I
REE LB e

e.

Grammar: ArabicScheduling EnrollmentPin.gsl#GetPinNumber

<enrollPin>

“[four-digit-string]”, 3z s-Oo-sldsmog

<digit one>

Iy ,J—'iumtu»‘i' ,"Lﬁd\?“i' LOE U B o et ,b&£.—|‘)i ,bkil\d& ’Q\Qniﬂ e

<digit two>

of Ly ,b‘éa\eﬂ LSS 6 oat ’atgj ,a"'_ﬂd«i: o) ’Jc\j , J=Spa

<digit three>

of Ly ,b‘éa\eﬂ LSS 6 oat ’atgj ,a"'_ﬂd«i: o) ’Jc\j , J=Spa

<digit four>

JC\j”-d\d&\-a&\d&-”a&g)i

,"t‘.—“)i Ledalddy | ol )5, Bumeg D psOlas o i oI ot

<digit_one x\s>
<digit_two o>
<digit_three s&lJe>
<digit_four og ->

<enrollPin 3z s-Olo-scil ea->og ¢

?dtmf-1 dtmf-2 dtmf-3 dtmf-4” <digit_one 3xz)s>

<digit_two >0l
<digit_three «&IJ&>
<digit_four sg >

<enrollPin JC\J'O‘O&""&“—S&'>"&‘.—"}
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f Actions

- ey

Details:
Generic_thanks™ i

- Assign: EnrollPin_a = ArabicScheduling#Confir

lastresult$.interpretation.digit one mEnrollPin

Assign: EnrollPin_ b=

lastresult$.interpretation.digit two

Assign: EnrollPin_c =

lastresult$.interpretation.digit_three

Assign: EnrollPin_d =

lastresult$.interpretation.digit_four

Assign: enrollmentPin =

lastresult$.interpretation.digit_enrollPin

g Error Behaviors
WHEN (COUNT=1) Jeod pll spld B o 5l s slz o) | Continue with rec in this
nomatch noinput PR state.
maxspeechtimeout
Details:

EnrollmentPin_errorAndHelp &'z Ji
Jeod dldl sp il Lo o dss

7 pddszonn
WHEN ( COUNT =2) G elz ol Sl ald )l sp il kg a5l s | Continue with rec in this
nomatch noinput 2 sz state.

maxspeechtimeout
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Details:
EnrollmentPin_errorAndHelp ¢z _Ji
Spod pldl spcld) b o 5 s

" eddgz o

h. State-Specific Universal Behaviors

help Seod ol speldl kg a1 dsB ez 0d) [ Continue with rec in this
PR state.
Details:

EnrollmentPin_errorAndHelp ¢z _Ji
Jeod pld Ul sl g pa i Jscs

" eddgz o

12.  ArabicScheduling#NbrCountOne
a. Description

This process asks callers to count from 1 to 9. (This is a recognition
state.)

b. Special Features

c. Entry and Exit States

ArabicScheduling#EnrollCheck ArabicScheduling#NbrCountTwo

d. Pre-rec Prompts

Entry Type = initial | sz sgdlacs @la SI0E 9 dI 1 g 2 d) addon szl odd ss0a Do dog Izl e
oap e O pldlns G g sl sia sl g adl Gp I allagd) e
Op s iadd 3dsus s dda s g adlel sl ol (said) as o) Sla s ad)
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53‘)? s’d\t & gan J&d\ ;\G“)d\ ‘Qid\ Hﬂ&gu@cuﬁ so\oé\‘ac\J H3sl 9 ) 1 e ;'SAC\J

_b&u.n& eé‘) Lsd‘ codul

Details:

NbrCountOne_init &Id& <9 s 1 g s d) addin szl addd s0spa Close g Jzf o
g loap o adl sia e g adl ga sdId) albod! oflais ez sgdica @l

0 8 2 ddlng 3o sl Al 5 g sl sl ey @) s ol o sl ol
13 €9 5V 1 i B35 Ba ¢ Jp Sisoac e d) sl ) M) adisoag b gp 2 i dd

”'a&uacil ?GJ d el ‘Q[;&:’_ﬂmcb

e. Grammar: ArabicScheduling NbrCountOne.gsl#Arabic_Rule

3 5= IOl o s g - s o s lad-Vg <uselnput nbrCount>

JA Actions

lastresult$.interpretation.u ArabicScheduling#NbrCo
selnput == “nbrCount” untTwo
g Error Behaviors
WHEN (COUNT =1) 1 & 33g)s B p  Jg Ssgac 3pdl elz"ud) | Continue with rec in this
nomatch noinput e ) el (gl 1ads 9 sdl | state.
maxspeechtimeout s
Details:
NbrCount_errorg Jdi¢  &spac sxdl &
Sl 9 sJI 1 e ‘BAC\} ‘BJ‘-.\ "d\t
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”.o&u.utll ?‘-i) sd el co\oﬂiﬂucb

WHEN (COUNT =2)
nomatch noinput

maxspeechtimeout

1 e "&Acb "&J? ‘sd‘t & gpas Jtd\ c\G‘)d\
fdJ Lfd\ co&\d& co\d&\mcb :\Sﬂa $9 Lfd\

BT L

Details:
NbrCount_error < sgac 3d) elz™di
A3l 9 sV 1 e ;’EJC\J ;’EJ? "d‘t

”.o&u.nh'_v (’dJ wd) el ‘O‘O‘L“JC‘}

Continue with rec in this

state.

h.

help

State-Specific Universal Behaviors

ez odl odd o sua Gl Jeg Jzf e
9 sd1 e ?’JC‘J 5'6‘)‘: ‘sd‘& e J&d\

'ctu,mﬂ ?éJ Lsd\ il cO\O&L\sdc\} AAEN

Details:

NbrCount_help @loz Jog Jzf o
cJle Sspac g d! ele ) edd g s
lexz) s J3e 9 N 1 ‘SJC\} B e Ol

”,o&u.n& ?éJ sd el

Continue with rec in this

state.

13.  ArabicScheduling#NbrCountThree

a.

Number count three for voice model collection.

state.)
b.

C.

ArabicScheduling#NbrCountTwo

Description

Special Features

Entry and Exit States

(This is a recognition

ArabicScheduling#RecordSecretDate
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d. Pre-rec Prompts

Entry Type = initial Sadl i cp s F 1 s

Details:
NbrCountThree _init”Sadldoacs ga s g1 5 a

e. Grammar: ArabicScheduling NbrCountThree.gsl#Arabic_Rule

3 57 OO el J im0 o pg -0 unsg oS laa e i <userInput nbrCount>
JA Actions
lastresult$.interpretation.u | sz ArabicScheduling#Record
serlnput == “nbrCount” SecretDate
Details:
Generic_great” sz

g. Error Behaviors
WHEN (COUNT =1) 1 e apls Bp e g Sspac 3¢ d slz"ud) [ Continue with rec in this
nomatch noinput e ) el ez ls 13 <9 sJl | state.
maxspeechtimeout SR
Details:

I3

NbrCount_error < suas 3¢l el
A3l 9 sV 1 e "Sac\} ’E)? c‘d\&

O&\sac\j”'a&u@ ‘aé‘) sd el 1)
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WHEN (COUNT =2)
nomatch noinput

maxspeechtimeout

?Lé) Lfd\ co&il\dﬁil co\d&\mcb :\Sﬂa $9 Lfd\

.ntu.m'_l
Details:
NbrCount_error < spac 3gd) elz™di
38l (9 Lgd\ 1 e ;’EJC\J ;’EJ? ‘5d‘t

”.o&wh'_v (’dJ wd) el ‘O‘O‘L“JC‘}

1 op 33p)s B Jlg Gispacm ) elz")d) | Continue with rec in this

state.

h.

State-Specific Universal Behaviors

help

ez odl edld o sua Gl Jog Jz e
K] 53_){.\ ‘,d‘& e .Jtd\ 9 sd1 p ’Bdc\

'ctu,mﬂ ?éJ Lsd\ il cO\O&L\sdc\} AAEN

Details:

NbrCount_help @z dog Izl oo
cJle Sspac g d! ele ) edd g s
Olodlex) s J3de 9 N 1 ‘Sac\j % e

”,o&u.n& ?éJ sd el

Continue with rec in this

state.

14.  ArabicScheduling#NbrCountTwo

a.

Description

Number count two for voiceprint collection. (This is a recognition state.)

b.

C.

Special Features

Entry and Exit States

ArabicScheduling#NbrCountOne

ArabicScheduling#NbrCountThree
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d. Pre-rec Prompts

Entry Type = initial Sedldumcs co sl gl

Details:

NbrCountTwo_init”$addoas op s g1ds™

e. Grammar: ArabicScheduling NbrCountTwo.gsl#Arabic_Rule

) 5= IOl I G foms pag -o s a5 laa-Vg <userInput nbrCount>

JA Actions

lastresult$.interpretation.u ArabicScheduling#NbrCo
serlnput == “nbrCount” untThree
g Error Behaviors
WHEN (COUNT = 1) 1 Cp 335 50 « Jlg Sspac 3pdl elz ) | Continue with rec in this
nomatch noinput e ed) elldl (lodlaz) s 1 9 sl | state.
maxspeechtimeout s
Details:

‘“

NbrCount_error < soac g d) el 5d
Sl 9 sJI 1 e ‘BAC\} ‘BJ(.\ "d\t

sl ¢ Ololeaz) 57 eg s acsy s ¢

WHEN (COUNT =2) 1 e B3p)s Bp ¢ Jlg Sispac 3¢ d) ¢lz"ud) | Continue with rec in this
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nomatch noinput e ) el (gl s 9 sdl | state.

maxspeechtimeout e

Details:
NbrCount_error ¢z ol & spac 3¢d)
3l 9 I 1 g B Bp  Jlg

”.b&u.uﬁ ?é) Lgd\ codalJen ‘Q\Q&\‘Acb

h. State-Specific Universal Behaviors

help eIz d) pdd s som Do Jeg Izl e Continue with rec in this
Cpols e o dlp Cspam xdl 9 1| state.

Lof e LS sd) el eg\gc"_ﬂsac\j 1aals

Details:

NbrCount_help @z dog Jzf o
cdlg @gpac g dl ez ) edd g sua
ol s 138 9 61 1 op B35 B

”.o&u.utll ?‘-i) sd el

15.  ArabicScheduling#NbrCountVerify
a. Description

Number count for voice verification. This process asks callers to count
from 1 to 9. (This is a recognition state.)

b. Special Features

c Entry and Exit States

ArabicScheduling#ConfirmAccountNbr2 ArabicDetainee Appt#ArabicDetainee Appt

d. Pre-rec Prompts
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Entry Type = initial 13 9 ) 1 i Bag)s Boa e Jlp Sspac g d) el d) el sim g i dd

g e ?é‘) wd el ‘Q\Q&l\séc\j
Details:

NbrCountVerify _init s ¢ Jig < spac s d) elz”dl adk sua op sl

codal sd\d&iﬂsdcb A3l 9 s 1 e 53.Jc\‘,”'atu.-&"_l eé‘) «J

e. Grammar: ArabicScheduling NbrCountVerifiy.gsl#Arabic_Rule

37 5= IOl e (s pd -o s i m-a s ladn-Vsg s <uselnput nbrCount>
f Actions
lastresult$.interpretation.u | .asdgad) gp Yl sz 230 ArabicDetaineeAppt#Ara
selnput == “nbrCount” bicDetainee Appt
Details:

NbrCountVerify post ¢ ydldl s 23

”.U—"e }d&ad‘
g Error Behaviors
WHEN (COUNT = 1) 1 & 33g)s B p ¢ Jg Sisgac g d elz"ud) | Continue with rec in this
nomatch noinput a0 d) el (ol 1ads 9 sdl | state.
maxspeechtimeout SR
Details:
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NbrCount_error < spaw 3¢dl el uJi
B :’BJ? ¢’d\& H3gl 9 s 1 O :’BJC

”,o&w& (’é) wd) el sobi’_ﬂmcb

WHEN ( COUNT =2)

1 Cp33p)s 3e e Cspac ¢ d) elzud) | Continue with rec in this
nomatch noinput

?éJ Lgd\ wciﬂd«b go\o«iﬂmcb :‘.Juﬂb ‘9 Lgd\

state.
maxspeechtimeout oF
Details:
NbrCount_error <& sgac 3 d) eIz i
23l 9 s 1 e ;'Edcb ;'E‘)e c,d’&
”-°ZU“L‘ eé) Lgd\ codalJén ‘O‘O‘L“AC‘J
h.

State-Specific Universal Behaviors

help el dl el s Ui gp 2l g J) Continue with rec in this
23l 9 sV 1 e "&JC\J "&J? ‘,d‘& g

Lof e (’LSJ sd) el ‘O\O&\‘JC‘J

state.

Details:

NbrCountVerify help o selicade
cJlg Sspac g dl elz ) el pa G
Olodileaz) s 13 9 ) T g B3zl s 5

”,o&u.ucl\ tB) d el

16.  ArabicScheduling#RecordReminder

a. Description

This process simulates the NCA process of recording a callers’ hint to

their secret date. For demostration purposes, this recording is not saved to any backend
database. (This is a record state.)

b. Special Features

c. Entry and Exit States
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ArabicScheduling#RecordSecretDate CleanUpAndexit_sayGoodbyeArabict#sayGoodbye

d. Pre-rec Prompts

Entry Type = initial S aclag | ) acs sund) s ) 5 i o REZTNENSY si\c\c OOl
dzos b(_fg‘)u»d\ ﬁ(-\dkﬂd\ d‘gé ;‘G‘Jd\ sL'.\;uad\ t\ew X .L.,SNJL)‘U‘ J&J(ad‘ ‘)é_hg"_\

IGEId Vo Yo (33 slim a5 weld o scion 1053

Details:
RemindDate_init s josd) eaddd) |5 s of addodlag do elz ol
d}é G‘C‘Jd‘ “"_Uuad\ t\eu,n X< Lﬁ“)wd\ é&}ed| ‘)@JJU’_I Lﬁ‘—‘ ecﬂd&\w&u‘u ‘éc'_ld\

?1GEI0 o lam (0335l S w05 w8l o i Vs s s susd) sadd)

e. Actions

-- 33d ooz boe g zlroe pddsz o o CleanUpAndexit_sayGoo
spad) sde < gad) dbyeArabic#sayGoodbye
Details:

RemindDate post sz o 33 oo

? & gad) L5dt d’)tu"_ad\ (’\LO‘.—' g8 C\GU"'

f Error Behaviors

WHEN (COUNT =1) sodldl sd 15d 53 Of pldlas b Telz, | Continue with rec in this
nomatch noinput A s adlap e gd) s ued) state.
maxspeechtimeout Sl (alE ) " aoed) 3 sed)

Details:

RemindDate_error Qi ?‘ﬂdﬂaﬁ o "‘c—\c BN
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6d 1 sd 50 sad) o _sud) sadeld)
$oud) 3 spd) A (s aclae |y

”?ekﬂk._!‘u.uck._ﬁ ua\td\
WHEN (COUNT =2) sodldl sd 15d 53 Of pldlas b elz, | Continue with rec in this
nomatch noinput A (6 adlap e s ags e state.
maxspeechtimeout Sl alE ) s ooed) 3 sed)

Details:

RemindDate_error of sdixdlacs o ¢lelz 5
god) s osd) epdldl U ) sd s
$ood 3 sed) A (g aclap I
"ol s gl

17.  ArabicScheduling#RecordSecretDate
a. Description

This state is an Arabic subsitution process for the English GetSecretDate
and ConfirmSecretDate processes. (This is a record state.)

b. Special Features

c. Entry and Exit States

ArabicScheduling#NbrCountThree ArabicScheduling#RecordReminder

d. Pre-rec Prompts

Entry Type = initial A0 Gism s s sod) Sl sde ad) U B0 s o shEJ) 830 s

sde ‘wrumss Gl pdde Jeus Eg o Blptig s loged! dised
g delddin sd 53 el d) e el o laxcg et ga (s g ld)
1998 g dis ol G JTld) 10 13 cogsud)

Details:
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RecordSecretDate_init s sdgad! sd) JE0cs <o o shazd) s (st
sdisde Jous Feolan Bdp s s kg ad) disosd) sddiin <asoms s o)
elzod) e el 105 largg e g s s g ld e g uas s Calacir

2 J I 108 138k wpund) Jds ga Jaldldio 5537, 1998 e Jsal o

e. Actions
-- Goord) 2 sedl dszos o 23d s ArabicScheduling#Recor
dReminder
Details:
RecordSecretDate_post desgom ac 23J ¢l e i
good) 3 sed)
JA Error Behaviors
WHEN (COUNT =1) god ¥ sad) s ez d) Continue with rec in this
nomatch noinput state.
maxspeechtimeout Details:
RecordSecretDate_error Jsd ¢lg oJi
g oosd) % sed)
WHEN ( COUNT =2) sood ¥ sedl JsG elzod) Continue with rec in this
nomatch noinput state.
maxspeechtimeout Details:
RecordSecretDate_error Jsd slg o
7good % sed)

18.  ArabicScheduling#VoiceEnrollment
a. Description

Simulates the NCA voice enrollment process. This process asks callers
for their 10-digit account number. (This is a recognition state.)

b. Special Features
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c. Entry and Exit States

ArabicScheduling#ArabicScheduling ArabicScheduling#ConfirmAccountNbr
ArabicScheduling#ConfirmAccountNbr

d. Pre-rec Prompts
Entry Type = initial ez d) @soad) sde gl alloe addsz o ey s s3d! Jzf o

SJu:&d\ ?Aﬂ&)"cu U‘ﬂLﬁ ?d 13l ekﬂu\u,uck_i bua\éd‘ ?\é)i E_)u}':&d‘ d}é }i d\cé\
BTN g% By ;\G’Jd\ ocylaaa Bd\c g o (‘-‘“ﬂ“.—“L)“C“.—' oua\td\ (.Jé_)i
-3 Hlogd degoand) e oe el ocidd

Details:

VoiceEnrollment_init <&’ g &) allage adldsz s ssdag s s3adl Jzf o
d 13 sl epalg I Al 80t d) Js sl diEsl el @soadl sde

el oAl deplagaa sdlz a sl addl g sualz J) alis )l B 0ie U adle ) s s
ogd dszoad! Izt gp s cidd 348 e cudl sezloe”. s <

Entry Type = reentry eée_l\u.ncu aw\cd‘ ?\é)i Sju,'lx&gﬂ d‘cé\ EJ‘&‘ c\G’JJ\

Details:
VoiceEnrollment_reentry sualgd) oGl 303 ) Jigal s3lg) elz )
” sl

e. Grammar:

ArabicScheduling VoiceEnrollment.gsl#GetAccountNumber

<AccountNumber> ”[ten-digit-string]”, ssOlada-oslala-a s Ulaa-o pmag -opag -e g -3 ) -l l-3z ) 5
Olo

<digit_0ne> a&u.mll ,°L§C)‘?‘i‘ Rty L0 ,°U"‘€t ,bzﬁ._lJi ,a&\d& ’Q\Qniﬂ ’JC\_, ,Jt_bua

<digit_tw0> o ,°U"'€é ’a&g_t)i ’an"_\\dnia ,O\d&\ ,JCU ,)_qua&u..q ,°L§O‘?‘i' SBER,
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<digit_three> of i s lat og s o ot el el il sty | xda
<digit_four> of i s Olat og G o ot el el ol sty | xda
<digit_five> of i s Olat og G o ot el el ol sty | xda
<digit_six> of D s Ola og i o amer el el ol sty | xda
<digit_seven> of D s Ola og i o amer el el ol sty | xda
<digit_eight> of i s Olals og i o aer eg sl el ol sty | xdua
<digit nine> 1,0z s, Bimog e es0lacs o i o eumar el el ol
<digit_ten> of U s Olas og i o aer el el ol sty | xdua

o5 (lady -0 s ladimo s ladi-o pag —omar -ese - | <digit one esle>
BT S I O <digit_two sclas>
<digit_three ssolads>
<digit_four scuez>
<digit_five spspf>
<digit_six suseg>
<digit_seven !>
<digit_eight olo&i>
<digit_nine x\s>
<digit_ten olos>
<AccountNumber ss(laci-a s lada-e s lala-o pmag -e ez -0 it -

35Ol ) s>l

7dtmf-8 dtmf-8 dtmf-8 dtmf-5 dtmf-5 <digit_one s>
dtmf-5 dtmf-1 dtmf-2 dtmf-1 dtmf-2” <digit_two slal>
<digit_three sslad>
<digit_four susaz>
<digit_five epspz>
<digit_six susef>
<digit_seven !5
<digit_eight olo=!>
<digit_nine !5
<digit_ten olul>

<AccountNumber “[ten-digit-string]”>
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f Actions

- ey

Details:

Generic_thanks™ i

-- Assign: AcctNbr_a = lastresult$.interpretation.digit one

Assign: AcctNbr_b = lastresult$.interpretation.digit_two

Assign: AcctNbr_c = lastresult$.interpretation.digit_three

Assign: AcctNbr _d = lastresult$.interpretation.digit four

Assign: AcctNbr_e = lastresult$.interpretation.digit five

Assign: AcctNbr_f = lastresult$.interpretation.digit_six

Assign: AcctNbr_g = lastresult$.interpretation.digit_seven

Assign: AcctNbr_h = lastresult$.interpretation.digit _eight

Assign: AcctNbr i = lastresult$.interpretation.digit nine

Assign: AcctNbr_j = lastresult$.interpretation.digit_ten

Assign: accountNbr = lastresult$.interpretation.accountnumber

ArabicScheduling#Confir

mAccountNbr

g Error Behaviors

WHEN (COUNT=1) Al adldsz e ssdag s<d sl Uzl e | Continue with rec in this
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nomatch noinput Jso sl JE elzodl @spad! sds g adl| state.

maxspeechtimeout il st d) adllr o spaliJl

Details:

VoiceEnrollment_error s3d) Jzi et
gad slbpe pddszons ssdeg e
50t d! dsd s JIES elzudl @spad! sde

” sl sl J) ol

WHEN ( COUNT =2) Ao adldsz e ssdag s<d s3dl Uzl e | Continue with rec in this
nomatch noinput Jso sl JE elzLdl @spad! ds g adl| state.
maxspeechtimeout 2z spalg Jl a5 uied)

Details:

VoiceEnrollment_error s3d) Jzi et
S plboe sddszonn ssdeg b
Jsi sl JIES elz Ll @sopadl sdg 3ouied)

sl sl J) ol

h. State-Specific Universal Behaviors

help oz allape adldsz oo Bsdag s s3d) Izl cp Continue with rec in this
Aol souiedl sl e 0l O iz edId) asg ) sed) state.

&) elzd) el spalEdl Al i souie dl dsG sl J)
A3 auuie I adlcs s sz ol od 131 sl spalEJl
el adIc e 53 sl 3dlr s sl adl o spalEd)
Slozd dggosad) dgl op s cidd 4 cdl i) e

R

Details:

VoiceEnrollment_help ssdeg b e3d) Jzf o

rot sl O s ) ) sed) dsgomc el odd
S JIEa el ud) skl spalg I alis il 3uie d) sl ) o
pd ) sz 0lis od W adlsr o spaled alil suie J) Jsds

lo g3 ol 3l (s sl adll o spali I a1l 3 _uie J)
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-endl Jzl ¢ A-Liﬁdd}ﬂ)e‘.—uéii =l e elz Udla
d c' o (dd c
T Slogd s

19.  ArabicScheduling#VoiceVerification
a. Description

Simulates the NCA voice verification process. This process asks callers
for their 10-digit account number. (This is a recognition state.)

b. Special Features

c. Entry and Exit States

ArabicScheduling#ArabicScheduling ArabicScheduling#ConfirmAccountNbr2
ArabicScheduling#ConfirmAccountNbr2

d. Pre-rec Prompts
Entry Type = initial .fd‘.—"u-"c‘.—‘ bua‘td‘ ?\éj S)ufu&d\ d\éd\ ;\E’_)d\ cea ) dc\ e
Details:

VoiceVerification_init sualzd) sl scie d) Iz sle™od) eeand) Jzf ca
” sl

Entry Type = reentry A spalEdl Al 5ouie d) s sl JIEal sl elz )

Details:
VoiceVerification_reentry sualgd) ol o0t ) Jsis sl gl salg) el ud
” ol

e. Grammar:

ArabicScheduling VoiceVerification.gsl#GetAccountNumber
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<AccountNumber>

”[ten-digit-string]”’ ‘:5Q‘?‘i‘b'béo’?‘i""‘éo‘?&'bwft'°u‘“?¢'°u‘?t'AC\j'o’o‘iﬂ'qcb'

Ol

<digit one>

o D o sOla o s oI oAt ’ezn._:j\ LSl Gl el e

<digit two>

o D o sOla o s oI oAt ’ezn._:j\ LSl Gl el e

<digit three>

e ’bzk._l‘)i LI Gl sl | stpmng D asOlads op s o 8

<digit four>

S T R S R A ’ezn._:j\ LSl Gl el e

<digit five>

o D JasOla jog oI oAt ’ezn._:j\ LSl Gl el e

<digit_six>

S T R S R A N ’ezn._:j\ LSl Gl el e

<digit seven>

S T R S R A N ’ezn._:j\ LSl Gl el e

<digit _eight>

o D JasOla o s oI oAt ’ezn._:j\ LSl Gl el e

<digit nine>

o D JasOla o s oI oAt ’ezn._:j\ LSl Gl el e

<digit ten>

°§Q’?&”'°§O’?‘L‘°‘,§U‘?‘i"
s el -5

Oz 5ol

C‘} ,Watw& ,°L§O‘€‘i‘ LR 6D o et ’bzk._l‘)i ,c&\db ’Q\Qi\\ )9

<digit_one slads>
<digit two sgOlad>
<digit_three scslac>
<digit four ssaz>
<digit_five spsaf>
<digit_six ecspg>
<digit_seven z!s>
<digit_eight olo=>
<digit_nine 3z)s>
<digit_ten olosl>
<AccountNumber eslac-oslaca-osslaamspuag-sumat -o st -3¢ ) s-ONOl-30) 5

>l

”dtmf-8 dtmf-8 dtmf-8
dtmf-5 dtmf-5 dtmf-5
dtmf-1 dtmf-2 dtmf-1
dtmf-2”

<digit_one sglac>
<digit two a=>e50)
<digit_three sola>
<digit four scsaz>
<digit_five epspz>

<digit six eusaf>
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<digit_seven 3!s>
<digit_eight oloi>
<digit_nine x)s>
<digit_ten o>

<AccountNumber 831-869-9638>

JA Actions

o

Details:
Generic_thanks™ 5

Assign: AcctNbr_a = lastresult$.interpretation.digit one

Assign: AcctNbr_b = lastresult$.interpretation.digit_two

Assign: AcctNbr_c = lastresult$.interpretation.digit_three

Assign: AcctNbr_d = lastresult$.interpretation.digit_four

Assign: AcctNbr_e = lastresult$.interpretation.digit five

Assign: AcctNbr_f = lastresult$.interpretation.digit six

Assign: AcctNbr_g = lastresult$.interpretation.digit_seven

Assign: AcctNbr_h = lastresult$.interpretation.digit_eight

Assign: AcctNbr i = lastresult$.interpretation.digit nine

Assign: AcctNbr_j = lastresult$.interpretation.digit ten

Assign: accountNbr = lastresult$.interpretation.accountnumber

ArabicScheduling#Confir
mAccountNbr2
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8.

WHEN (COUNT =1)
nomatch noinput

maxspeechtimeout

Error Behaviors

sualE ) ali ol 8 uiedl s sl digal sl )
e d) sl smo o o0 131 adlal iz
iz i g sl adloz e apalz di Al
n i sz elz ) daplagcs
Jdegoad Izl e shusidd gz Slogd

Details:

VoiceVerification_error sl JiFa) ¢l ,J
pd 1) sl sl I ol 80t d) Jsd
sualedl A1 suuied) sy s ol
sl Ll deglagaa sl sd b sl pdl o
Jzl e sbusidd 58 <6l szl e
"agg Plogd dsgosad

Continue with rec in this

state.

WHEN ( COUNT =2)
nomatch noinput

maxspeechtimeout

sualEdl ol suuiedl dsds ol It el
o0 dl ol sz 0l 2 1Yl
sdiz g g sl pdlolop o sualed 13
s ol sp ) el L) oo

J dszowand) Izl cp sbouidd sz Sloe

Details:

VoiceVerification_error sl JiFa) ¢l ,J
23 sl sualz ) el sote d s
sl d) el _cip d) sl s ol

el Ll deglaga sl sed b sl addl o
Izl e sbcidd e il seg) e

725 Ploed dsgosad

Continue with rec in this

state.

h.

State-Specific Universal Behaviors

help sdy G albape sz o ssdag s s3d) Jzl e | Continue with rec in this

spalzdl 2l 50 d) Jsi sl JIEal elzud) e spad)

state.
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sualidl all suie ) sl s sre ol od 13 adllr e
‘uuck._l )ﬂJ? n_\Jé; EEG‘J? ;,\G’)dl c\adhé&.ﬁ BJ\C Lﬁ‘—’ Ji enﬂg.\
s Dloed dszoad) Izt o sk uidd

Details:
VoiceVerification help ssdag s s23d) Izl e

S JIEN elzdl espad) sde g ead) allhoe adldsz e
13 sl spalgdl Al 30t ) s add ) s s oJ
dogaga sy g ol adlalpur o spals I Al 550t )
Jdszoad) Jzl g shaocidd e «udl szl e elz )

. g Qlosed

20.  ArabicDetaineeAppt Page Information
a. Description

This page demostrates the call flow for a detainee appointment scheduling
application, no interaction with backend database.

b. Page Variables

DetaineelSN

DetainNbr_a

DetainNbr_b

DetainNbr ¢

DetainNbr_d

DetainNbr e

DetainNbr_f

DetainNbr g

DetainNbr_h

DetainNbr i
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C. Call Flow

‘@
wabic DetaineesAppt

e

(@] {&3 /
NewAppoint ment heckAppointmel
@)

EnterDetaines|SN

3

ConfirmDetaines|SN

%
CheckDetaines|S

RecordVisitationDate

k5]

ean UpAnd}it_;,(

21.  ArabicDetaineeAppt#ArabicDetainee Appt
a. Description

Ask callers if they would like to schedule a new appointment to visit a
detainee or check to see if a pending appointment is scheduled. (This is a recognition

state.)
b. Special Features

c. Entry and Exit States

ArabicScheduling#NbrCountVerify ArabicDetainee Appt#Check Appointment
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ArabicDetainee Appt#NewAppointment

d. Pre-rec Prompts

Entry Type = initial

3 sa Jog 05050 a1 s ssdiad) s JlsEd) ozt oa JleeEldl el s
Sus ¥ s Op il () g0 g RGN \ﬁi D33z 8 507 el udld agar

D0 s 3dd Bouse 3 5™ 1B sl ol sl 5JJ

Details:

ArabicDetaineeAppt_initgoFidl elz I osediad) o lsgd) izl e )
pcncd 13 Jal D3z 8 5p” a0 el udIcd sz 38 se a0 a1
Gosp 28 s 1503 ¢l sl el 53U G 8 s Cp il (505

2% 9

b_)\L'g_jdd

e.

Grammar:

ArabicDetaineeAppt_ArabicDetaineeAppt.gsl#Arabic_Rule

<userInput>

V3 5o O i

newAppoinment, checkAppointment

<userInput checkAppointment>

o s 3dd Gouse 3 57

<userInput checkAppointment>

”JL.,SJG J&}?”

<userInput newAppoinment>

JA Actions

lastresult$.interpretation.u
serlnput ==

“checkAppointment”

S0 sadlicn sl do ArabicDetaineeAppt#Che
ckAppointment
Details:

Generic_sure”o sl aiof Jo
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lastresult$.interpretation.u | S slicua aiof Jo ArabicDetaineec Appt#New
serlnput == Appointment
“newAppoinment” Details:

Generic_sure” o sxlicin sl ot

g Error Behaviors
WHEN (COUNT =1) O I3 el dles oz 3 e Jap 0925 2 | Continue with rec in this
nomatch noinput O350 a1V ol a5z o st G state.
maxspeechtimeout 155038 0 _ls 3JJ Busp 3¢ sp Cp i)

Dol 3dd oo g s

Details:

ArabicDetainee Appt_error acodd 13K
R B R & T T
1308l a5 3¢ 5o Cp el (99 5 acdd

S 3 52 sd st el 3dd Guse 8 e

’9.a’b)‘ Lj)dd
WHEN (COUNT =2) el odls sz 3 g Jop 0250 a1 | Continue with rec in this
nomatch noinput O35 Al 1) 1l 2as0z o s Js state.
maxspeechtimeout $3Jd Boup 28 s Op 2l ) s s o)

.”"J‘Lﬁjdd Lf"—'w(" J&j("“

Details:

ArabicDetainee Appt_error ol 13l

1 J3 elpudlas sy 38 s o 529

Op ) (50 50 s 131 1ol ag3z 3 st
Bose 3 s 1sd s ol 3JJ G ¢ se

99 9

. °J‘(§jdd
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State-Specific Universal Behaviors

help

G‘G)dk—a Dj‘gjdd Buse % 50 Up adlicn)
e s 3dd G 3 s Jsd

Details:

ArabicDetaineeAppt_help sl 13l

3 50 U3 sl odlcieasar 38 s dap 935D
3 sp Op ) ¢ 52 9 a1V 1l a0
B ¢ 5o Jsa ¢z ol el 3dd G

99 9

sl 3dd

slz odlcaeas g 3 sp dog 032 a0l 13 | Continue with rec in this

03955 aapdl 13) o Dagam g sa dsd state.

22,

ArabicDetaineeAppt#CheckAppointment
a. Description

(This is a non-recognition processing state.)

b. Special Features

c. Entry and Exit States

ArabicDetainee Appt#ArabicDetainee Appt

CleanUpAndexit_sayGoodbyeArabic#sayGoodbye

d. Actions

R \eéu d\ua&id\ 3.)}‘&? G‘G“)d‘

Details:

B 3 sp addisad 3 s 1J sl Ipidz s o

CheckAppointment_init 1d sl Ioldg on G

|?‘=5c_'¢ d\uaubid\ “3‘8? g\G’Jd‘ éuua? ¥ se ed‘éad 3 58

CleanUpAndexit_sayGoo
dbyeArabic#sayGoodbye
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23.  ArabicDetaineeAppt#CheckDetaineeISN
a. Description

This process simulates interaction with a back-end database. It is
envisioned that the inputs to the database are the caller’s account number and detainee’s
ISN. The database will then match the two numbers, if the database confirms that the
caller is a registered visitor of the detainee, the database will generate a voice recording
of the detainee’s name. If the two numbers do not match, the system will return a prompt
stating that the caller is not a registered visitor of the detainee. (This is a non-recognition
processing state.)

b. Special Features

c. Entry and Exit States

ArabicDetainee Appt#ConfirmDetaineeISN ArabicDetaineeAppt#Record VisitationDate

d. Actions

- a5 30 o) Jaz s sz od gz o 11 el 1) sl soses oo ArabicDetaineeAppt#Rec
File Expression] [File Expression] [File Expression] [File[ .u=lZ | ordVisitationDate
Expression] [File Expression] [File Expression] [File Expression]
[File Expression] [File Expression] [1000msecs] old) .1 2lus
ol g pma sl alE a0 2L dazes sgod Wz o Vsl sl

" s13,5d)

Details:

CheckDetaineeISN_initPart] i) aodd 13 )l sosg s oo
".oalE as e el dezis Uszod 1zoe

File Expression: “numbers/” + DetainNbr_a + “_high.wav”

File Expression: “numbers/” + DetainNbr_b + “_high.wav”
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File Expression: “numbers/” + DetainNbr_c + “ high.wav”
File Expression: “numbers/” + DetainNbr _d + “ high.wav”
File Expression: “numbers/” + DetainNbr_e + “_high.wav”
File Expression: “numbers/” + DetainNbr_f+ “ high.wav”
File Expression: “numbers/” + DetainNbr_g + “ high.wav”
File Expression: “numbers/” + DetainNbr_h + “ high.wav”
File Expression: “numbers/” + DetainNbr_i + “_high.wav”
Silence: 1000 msecs

CheckDetaineeISN_initPart2 1 is!) ol of Ioadlics oid) ) el s

".oalg e 280 et Gsgod Wz o

9995 i”“

DetaineeName_Arabic™” s s\3,3d) «guas s

24.  ArabicDetaineeAppt#ConfirmDetaineeISN
a. Description

This process asks callers to confirm the detainee’s 9-digit ISN. (This is a
recognition state.)

b. Special Features

c. Entry and Exit States

ArabicDetaineeAppt#EnterDetaineeISN ArabicDetaineeAppt#EnterDetaineeISN
ArabicDetainee Appt#CheckDetainee[SN

d. Pre-rec Prompts
Entry Type = initial File Expression] [File Expression] [File Expression] [File[ <gacs Jo

Expression] [File Expression] [File Expression] [File Expression] [File
Expression] [File Expression] ¢z oJl<s sz ua 13 Ol 13 Sz s 130 Jo

Js c«\G)dk_'q ‘;‘CQsCU" )30 O‘ﬂtﬁ ed 13l R TON JsGd g

Details:
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GenericPromptConfirm_part1”<g aow Jo

File Expression: “numbers/” + DetainNbr_a + “_high.wav”
File Expression: “numbers/” + DetainNbr_b + “_high.wav”
File Expression: “numbers/” + DetainNbr_c + “_high.wav”
File Expression: “numbers/” + DetainNbr_d + “_high.wav”
File Expression: “numbers/” + DetainNbr e + “_high.wav”
File Expression: “numbers/” + DetainNbr_f+ “ high.wav”
File Expression: “numbers/” + DetainNbr_g + “ high.wav”
File Expression: “numbers/” + DetainNbr_h + “_high.wav”
File Expression: “numbers/” + DetainNbr i+ “ high.wav”
GenericPromptConfirm_part2 “Srgzo= 1 b
GenericPromptConfirm_yesNo .”ag ¢ Js3 #lz udls Tzszoa 1o ol ke

» 2\ g JsB c\G)d\hJ "‘CSSCUA )30 U‘ﬂtﬁ (;d 13l

e. Grammar:

ArabicDetaineeAppt_ConfirmDetaineel SN.gsl#Arabic_Rule

<userInput>

) g <userInput no>

2 2

g <userlnput yes>

f Actions

lastresult$.interpretation.u | <l 10 ArabicDetaineeAppt#EnterDetaine
serlnput == “no” elSN
Details:

Generic_imSorry” <ol I«

lastresult$.interpretation.u ArabicDetainee Appt#CheckDetain
serlnput == “yes” eelSN
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8.

WHEN (COUNT =1)
nomatch noinput

maxspeechtimeout

Error Behaviors

13l URL[ OL}GU‘U‘“.—' U“Cd‘ ag‘god\ 280 ol
Expression] ¢z sdlad lzszoa 13 gl 1)

| .”

65‘CL§CUA 130 O‘ﬂtﬁ (’d 13 (.\&Q“ Jss

'n‘d“ d}é "—‘C‘)d‘u

Details:

ConfirmDetaineeISN_error 3 ol 131
»oszodia palEd) s sl

URL Expression:
genISNumber(DetaineeISN)
GenericPromptConfirm_yesNo ol 131
213 e 5 Js ez oI Oz szua 13
I U sz s e 1 ol

Continue with rec in this

state.

WHEN ( COUNT =2)
nomatch noinput

maxspeechtimeout

Vogsedl acsy Ol 13 URL[ aszosdin p=lgd
Expression] #lz _sdl Clzgszoa 13 ol 13l
Tzgzoa e ol oad 13 Vap o Ju3
I3 sl udla

Details:

ConfirmDetaineeISN_error a3 ol 131
Pogzosdla paled) o sed)

URL Expression:
genISNumber(DetaineeISN)
GenericPromptConfirm_yesNo ¢l 131
a1 ap 5 U s sl ol a1
» 210 b el 0 Crszoa 1 s

Continue with rec in this

state.

h.

help

State-Specific Universal Behaviors

e O adlicn gu&d ua\cd‘ DL;}D(J\ Pé) EC
URL[ 28 d ol 3 szosdicn

Continue with rec in this

state.
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Expression] #lz _sdlw Clrszoa 1% ol 13l
s’\cggcua )36 uﬂgg ?d )3 -”?&O“ Jsd
I 3 sl ol

Details:

ConfirmDetaineeISN_help &l sog >
13 aszodie alEdl s sd) a3z o= op
Ol )

URL Expression:
genlSNumber(DetaineeISN)
GenericPromptConfirm_yesNo ¢l 131
013 Ve o U sl sl Crszoa 1
» 104 Jis el udia Ceszom 1 ol

25.  ArabicDetaineeAppt#EnterDetaineeISN
a. Description

This process asks callers to enter a detainee’s ISN to schedule a visit.
(This is a recognition state.)

b. Special Features

c. Entry and Exit States

ArabicDetainee Appt#NewAppointment ArabicDetainee Appt#ConfirmDetainee]SN

ArabicDetainee Appt#ConfirmDetaineeISN

d. Pre-rec Prompts
Entry Type = initial soged ssgodia sualgd) sg pund) Al I bg sl Jss sl d)
Details:

EnterDetaineeISN_init sualfJl og pwd) al3ld) b o sl Jscs el uJI
"slged dsgodis
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Entry Type = reentry Oz ol spalg Jl sg pund) alds I L i salg | 5l O 5308 ) el o sopad)

Details:
EnterDetaineelSN_reentry s osd) ol i) Lg (= salg ) S dss salg ) ez I

” goged ogzusdia spalzd)

e. Grammar:

ArabicDetaineeAppt_EnterDetaineelSN.gsl#GetDetaineeNumber

3 57O el J oo G o spg o

o Fu-agUlpta- g e

<DetainNumber> »[nine-digit-string]”, 3z s-O)ol-sldisg o l-s pag-oiumog a5 Olacaeg i
<digit_one> o D SOl o P o ot el el ol Ly | xua
<digit_two> of D oS OIA og R o et el el ol srls | xiua
<digit_three> & HIGEN 3zl s | sd e s oSOl of S oI s L0E S e
<digit four> o D oSO o P o ot el el ol Ly | xda
<digit five> o D oSO o P o ot el el ol Ly | xda
<digit_six> PESL 8 pet gl el Il s | ey e sl
<digit_seven> o D oSO o P o ot el el ol Ly | xda
<digit_eight> o D oSO og P o ot el el ol Ly xua
<digit_nine> o D oS OIA og P o ot el el ol s ls | xua

<digit_one z)s>
<digit_two Jlo&>
<digit_three «&IJ&>
<digit_four sg >
<digit_five eusag>
<digit six s>
<digit_seven of s>
<digit_eight ecsla>
<digit_nine of s>

<DetainNumber | sz -0lol-e&ld&-op Ji_bwet_,gw_,&&._,w_bg Slacin
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>atu.unl\

?dtmf-1 dtmf-2 dtmf-3 dtmf-4 dtmf- [ <digit_one 3z)s>

5 dtmf-6 dtmf-7 dtmf-8 dtmf-9” <digit_two olo=i>
<digit_three s&lJ&>
<digit_four sg >
<digit_five ssaf>
<digit_six s>
<digit_seven s s>
<digit_eight p&>es0)

<digit_nine o (s>

>a&u,n&

<DetainNumber JC\}-O\o&\_e&\d&_a&gji_awet_eﬁu.n-cZn._lu.u_aggu\?&_

f Actions

- ey

Details:

Generic_thanks™ &

-- Assign: DetainNbr_a =

lastresult$.interpretation.digit_one

Assign: DetainNbr b =

lastresult$.interpretation.digit_two

Assign: DetainNbr ¢ =

lastresult$.interpretation.digit_three

Assign: DetainNbr d =

lastresult$.interpretation.digit_four

Assign: DetainNbr e =

lastresult$.interpretation.digit five

ArabicDetainee Appt#Con
firmDetaineel SN
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Assign: DetainNbr f=

lastresult$.interpretation.digit_six

Assign: DetainNbr g =

lastresult$.interpretation.digit_seven

Assign: DetainNbr_h =
lastresult$.interpretation.digit eight

Assign: DetainNbr_i=

lastresult$.interpretation.digit nine

Assign: DetaineelSN =

lastresult$.interpretation. DetainNumber

g. Error Behaviors
WHEN (COUNT =1) sualzdl alil sg sl g o 5 s ¢z _J) | Continue with rec in this
nomatch noinput ssgudic, state.
maxspeechtimeout
Details:

EnterDetaineeISN_error s Jscs ¢l )J“

WHEN ( COUNT =2) sualEd) oGl s snd) B o sl s ¢l o) | Continue with rec in this
nomatch noinput Oggodio state.
maxspeechtimeout

Details:

EnterDetaineeISN_error sl Jscs «lz )J“

h. State-Specific Universal Behaviors
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help salgd) aldsl sg snd) g o sl s sl J) | Continue with rec in this
srudle state.
Details:

EnterDetaineeISN_error sl Jsc ¢lz JJ

’,Utfcwd“—' aua\td\ (.\\é_)i Btu,u&ild\ .L&ua

26.  ArabicDetaineeAppt#NewAppointment
a. Description

This process asks callers if they have the detainee’s Interment Serial
Number (ISN). (This is a recognition state.)
b. Special Features

c. Entry and Exit States

ArabicDetainee Appt#ArabicDetainee Appt ArabicDetainee Appt#EnterDetainee[SN

d. Pre-rec Prompts

Entry Type = initial oalEdl s sedl ) a5l O wzs s 28 se wdy Jsuagd) 2l e
13l 4 ”?&U“ :Js ;\E‘Jd\g_i Utﬁcu“d“—' ua\td\ a‘é}od\ de (wﬂ&iujcu ol ) uéCuﬂd\u
7,‘d“ :d_j(_.é f—\Gde“—" ?‘ﬂ‘;')_}c‘—‘ u‘tﬂgs ed

Details:
NewAppointment_init sdg Jsoazd dzf op*  add s 0sdls of e ssz s
ULfCU‘d‘u ua‘cd\ ag}nd‘ (’é) euﬂk"_[)qu u\vﬂ 13l u(écu‘ud‘k_v ua‘cd\ °L§J"d‘ (’dJ

29| Jee :d}(:ﬂ “C‘Jd“—.‘ enﬂ&)‘,cg Q}«i‘g ?d 13l g ”?&0“ :d‘,é f—‘G‘)d“—.'

e. Grammar:

ArabicDetaineeAppt _NewAppointment.gsl#Arabic_Rule
145



<userInput>

) g <userInput no>

e <userlnput yes>

f Actions

lastresult$.interpretation.u | of iz «slogod) 3l 300 3d 33z s sp Jog Izl o | Return to the calling
serlnput == “no” o0y . ugzudie palgd s sed) o) pdea sl B | dialog

23 ) 13 acsllag | 1oodlas 10 s sscpldl clel eI
eha ) 5dJ 38 sz e el d) L osadad) g
LI Uzl

Details:

AccessDenial_init 313,530 3537 3¢ 50 dog Jzf o
oaledl s wd) e adep 05 O s cslozod)
aszodie 1d sgla sggpldl @le) z1dd Bzseos .
sz od . osadadl g o8 L) 1 adlislbag ) Ioodag

” 203 Jzld sbaidd 38l e il sp )

lastresult$.interpretation.u ArabicDetainee Appt#Ente
serlnput == “yes” rDetaineel SN

g Error Behaviors
WHEN (COUNT =1) valed) e sodl ady ad sz ol 1) Continue with rec in this
nomatch noinput ad Wy 7ae 150 sl udla cszudie state.
maxspeechtimeout Oz s I 1dsG elg odla adl gm e odls

23 sdg Jsuard s addog luais 1o s

U—"Hd&ed‘.

146



Details:

NewAppointment_error ¢l 131
Sggodia paledl e sodl a3 pdlc S e
O pd 135 7ap 150 el Tl

Ogos N dss sl udla sl e

2 L;d& Jd juacd\ s aédﬁ‘wow JO 53

7, ‘i"ejdted‘

WHEN ( COUNT =2)

nomatch noinput

walgdl e sedl ay adl sz ol 1Al Continue with rec in this
ad Wy 7ae o 195 sl udIs cspudia state.

maxspeechtimeout Oz s I 1dsG elg ol adl S sm e odls
2% sdg dsuazd) s addog loscoms 1o

.U—"e ;d&ad\

Details:

NewAppointment_error ¢l 131
aggodie paldl s sd a pdls sz
Odls 20 1305 Pap 0 15 sl ol

Oz os I 1dsd el dlad sl re

2% sdg dsuazd) s addog loscos 1o

”.Q‘e}d&ed‘

h. State-Specific Universal Behaviors

help ad )y sr o s o Gz s e se wde Jsoazdl Jzf e | Continue with rec in this

sl a3 pd sz O W Gszondia palEd) e sedl a3, | state.
Ol ad 135 e O 1d 53 ¢l oI szl palEd)
8 adlap e 1o s s VI 1dud elr udla adi ) sm e

Slasdgadl 3 e Jspard!

Details:

NewAppointment_help 353z 2¢ se sdg Jsoagd Jzl e
13 auszosdia palidl s s s sl e osds of iz
s sl udla gzodie aledh s sedl 6B, adl sz

Oz s I 10 slg T odIss w0l d 131 g U
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ol sdg Jsuard) s pelap liuoos 10 3”, Do sdgad)

27.  ArabicDetaineeAppt#RecordVisitationDate
a. Description

This state is an Arabic substitution process for the English
GetDetaineeVisitation Date and Time functions. (This is a record state.)

b. Special Features

c Entry and Exit States

ArabicDetainee Appt#CheckDetaineeISN CleanUpAndexit_sayGoodbyeArabic#sayGoodbye

d. Pre-rec Prompts

Entry Type = initial Jodsar & (5355 s dl Bl 3V el Fe Ul dsd slzud) cspad) glags g

31 g a5l

Details:
RecordVisitationDate _init G5 & Jad sz d «spad) glags 3p

” o 3 (593 90 (gl Blg 3!

9999 i”“

DetaineeName Arabic™” s sl3,3d) g uap s

e. Actions

- sp e o sduaaa o ados ) sz 0o el 5dN edb lodz o 33d <14s| CleanUpAndexit_sayGoo
20l AT 28 sp Ag3r D A ) Hagss Bs g ad B s 24 dbyeArabictsayGoodbye

Details:
RecordVisitationDate_post <10 el 3d) adb lodzos 33
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7 00l 3dd 38 sp sz

f Error Behaviors
WHEN (COUNT =1) Fe I dsd sz od) «spad) gl g Continue with rec in this
nomatch noinput sl loagaze s s sad Ll d as | state.
maxspeechtimeout s sldd) g uen
Details:

RecordVisitationDate_init g laus 3¢ <
5ol d) Gp s Fe Il dud sl ud) e suad)
” lod g3 (535 s

DetaineeName_Arabic <go=p s

s 5l d)
WHEN ( COUNT =2) Fs I dsG ez odl «suad) glags sp Continue with rec in this
nomatch noinput sl toagar e (505 sadl 3l 0d) cps | state.
maxspeechtimeout s s13,3d) cguee

Details:

RecordVisitationDate_init g laus 35 <
5ol od Gpls FeIn dad sz ud) «suad)
” lod g3 ()53 55 (s

DetaineeName Arabic «guap sl

9999

eslaood

28. CleanUpAndexit_sayGoodbyeArabic Page Information
a. Description
b. Page Variables

There are no variables defined for this page.
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C. Call Flow

€3
sayGoodbye

hangup

29. CleanUpAndexit_sayGoodbyeArabic#sayGoodbye
a. Description

(This is a non-recognition processing state.)

b. Special Features

c. Entry and Exit States

ArabicMainMenu#ArabicVisitInformation CleanUpAndexit sayGoodbyeArabic#hangup
ArabicMainMenu#ArabicDirections
ArabicScheduling#RecordReminder
ArabicDetainee Appt#Check Appointment
ArabicDetaineeAppt#Record VisitationDate

d. Actions

- go.oldualdd sl @ 3¢l e addlpacid ) s CleanUpAndexit_sayGoo

loalduad) dbyeArabic#hangup
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Details:
CleanUpAndExit_sayGoodbyeArabic <l i
Ploalddl g .z ldoaldd A e 38 e adldlipacid

30. CleanUpAndexit_sayGoodbyeArabic#hangup

a. Description

(This is a terminate state.)

b. Special Features

c. Entry and Exit States

CleanUpAndexit_sayGoodbyeArabic#sayGoodbye --

H.

1.

ARABICMAINMENU APPENDICES

Grammar and Slot Definitions

ArabicMainMenu | ArabicMainMenu_ArabicM | userInput information, directions, scheduling,

#ArabicMainMen |ainMenu.gsl#Sample Rule

u

ArabicMainMenu | ArabicMainMenu_ArabicVi | UserInput repeatMessage, returnMainMenu,

#ArabicVisitInfor |sitInformation.gsl#Arabic R exitSystem,

mation ule

ArabicMainMenu | ArabicMainMenu_ArabicDi | UserInput repeatDirections, returnMainMenu,

#ArabicDirections | rections.gsl#Arabic_Rule exitSystem,

ArabicScheduling | ArabicScheduling ArabicSc |userInput yes, no,

#ArabicSchedulin |heduling.gsl#Arabic Rule

g

ArabicScheduling [ ArabicScheduling VoiceEn [ AccountNum | ”[ten-digit-string]”, esOlaca-es(laca-

#VoiceEnrollment | rollment.gsl#GetAccountNu | ber o (ladi-opaz -oumaz -e et -3z ) s~ Ol -2 5
mber digit one Ol
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digit_two
digit_three
digit four
digit five
digit_six
digit_seven

digit_eight

oo el el ol sl | xaa
R S S I R g g
oo el el ol sl | xaa
LE O sl o i o
oot el plldd ol sty xdua
0F L ol o s o

oot sl pldd plodl sty xdoa

digit nine 08 sl Jop s e
digit_ten oo el el ol s | xaa
LSO o i o o
oo el el ool el | xaa
LEORD sl o a
oot el elldd ol srls | xdua
0F s ol of s o
oot el pldd plodl sty xdua
08 L ol o s o
oo el el ol s | xaa
LSO o i o o
oo ol el ool el | xda
LEORD sl o a
ArabicScheduling | ArabicScheduling Confirm |userInput yes, no,
#ConfirmAccount | AccountNbr.gsl#Arabic_Rul
Nbr e
ArabicScheduling | ArabicScheduling NbrCoun | uselnput nbrCount,
#NbrCountOne tOne.gsl#Arabic Rule
ArabicScheduling | ArabicScheduling NbrCoun [ userInput nbrCount,
#NbrCountTwo  [tTwo.gsl#Arabic Rule
ArabicScheduling | ArabicScheduling NbrCoun | userInput nbrCount,
#NbrCountThree |tThree.gsl#Arabic Rule
ArabicScheduling [ ArabicScheduling_Enrollme [ enrollPin [ four-digit-string]”, 3z) s-Olodl-e&ld-
#EnrollmentPin | ntPin.gsl#GetPinNumber digit_one Ry
digit_two oo el el ol el | xaa

digit_three
digit_four

FEOND S0l o s i

T O I L A R PR
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LEORD oSl o o
oot el plldd Gl sty xdua
08 L ol o s e
1ozl rbom ousag og il eIl oo

’atu.uﬁ ’ago\(a& Rty 0

ArabicScheduling | ArabicScheduling Confirm |userInput yes, no,
#ConfirmEnrollPi | EnrollPin.gsl#Arabic_Rule
n
ArabicScheduling | ArabicScheduling EnrollCh [userInput enrollIMeNow,
#EnrollCheck eck.gsl#Arabic_Rule
ArabicScheduling | ArabicScheduling Confirm |userInput yes, no,
#ConfirmAccount | AccountNbr2.gsl#Arabic R
Nbr2 ule
ArabicScheduling | ArabicScheduling NbrCoun [ uselnput nbrCount,
#NbrCountVerify |tVerifiy.gsl#Arabic Rule
ArabicScheduling | ArabicScheduling VoiceVe | AccountNum | ”[ten-digit-string]”, ssOleca-eslao-
#VoiceVerificatio |rification.gsl#GetAccountN |ber s Ulatmospg—aat -ouat - s-Oll- o ) 5-
n umber digit_one Lol
digit_two post gl pSIdE Gl arl s xipa

digit_three
digit four
digit five
digit_six
digit seven
digit_eight
digit nine

digit_ten

LE O sl o i o
I eduldes ol 3l s | yiua omeg oo
LEORD Ul o i o
oot el plldd Gl s xdua
08 L ol o s o
oot el pldd plodl sty xdua
BF D ol og s e
oot el el ol x| xda
LE O sl o i o
I eduldes ol 3l s | yiua omeg o8
LEORD Ul o i p e
oot el pldd Gl sty xdua
08 L ol o s o
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I ENGMAINMENU OVERVIEW

1. Application Summary

a. Variable Definitions

Application variable information is listed below.

accountNbr

another sample variable for the subdialog

enrollmentPin
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DATE_OUT _day

DATE OUT month

DATE _OUT year

TIME_OUT _AM_PM

TIME OUT time

2. EngMainMenu Dialog Flow
a. Universal Behaviors
Certain capabilities and behaviors are available in all dialog states, unless
otherwise specified. These are called ‘Universals.’

b. Universal Actions

The ‘Universal Actions’ grammar is active in all states that have
recognition. This grammar is typically used to allow callers to ask for help, repeat
prompts, or transfer to an operator. Examples of expressions and corresponding universal
NL slot fill values are shown in the table below. The following table shows the universals

available with the Nuance Voice Platform. These aren’t necessarily active in this

application.
cancel ’cancel’
’go back’
exit “exit’
’goodbye’
help “help’
’I need help’
mainmenu ’main menu’
’start over’
operator ’Service Representative’
’I want to talk with an operator’
’agent’
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repeat ’repeat’

The following table shows the universal behaviors specified in this application.

help Okay, here’s some help. Continue with recognition in the
state in which the universal was
Details: spoken.
help universal “Okay, here’s some
help.”
repeat Continue with recognition in the
AND (_previousBehavior == state in which the universal was
undefined) spoken.
repeat Throw the event:
AND (_previousBehavior != _previousBehavior
undefined)
operator I’m sorry, there are no representatives | Continue with recognition in the
available. state in which the universal was
spoken.
Details:
operator_universal “I’m sorry, there
are no representatives available.”
exit Return to the calling dialog and
throw the event: ‘exit’
mainmenu EngMainMenu#EngMainMenu

c Universal Error Handling

Universal error handling is outlined below. This error behavior can be

overriden in any given state.
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WHEN (COUNT =1)
nomatch noinput

maxspeechtimeout

Sorry.

Details:

global errorl “Sorry.”

Continue with state-specific

behavior.

WHEN (COUNT =2)
nomatch noinput

maxspeechtimeout

Sorry. I still didn’t get that.

Details:
global error2 “Sorry. I still didn’t get
that.”

Continue with state-specific

behavior.

WHEN (COUNT=3)
nomatch noinput

maxspeechtimeout

Sorry, we’re experiencing some
technical difficulty right now. Please try

again at a later time.

Details:

global error3 “Sorry, we’re
experiencing some technical difficulty
right now. Please try again at a later

time.”

Return to the calling dialog

ENGMAINMENU DIALOG STATES

This section provides details of the system behavior in each dialog state.

1. EngMainMenu Page Information
a. Description
b. Page Variables

There are no variables defined for this page.

163




C. Call Flow

(&)

[ EngMainienu

Informjation Diredtions Scheduling

h 4
(e 2
Englirections - Scheduling#E

2. EngMainMenu#EngMainMenu

EngVisitinfor mation -

a. Description

EngMainMenu enables callers to obtain visitation information, get
directions to BCCF, and use automated scheduling system. (This is a recognition state.)

b. Special Features

c. Entry and Exit States

EngMainMenu#EngVisitInformation EngMainMenu#EngVisitInformation

EngMainMenu#EngDirections EngMainMenu#EngDirections
EngScheduling#EngScheduling
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d. Pre-rec Prompts

Entry Type = initial Please select from the following options. To get general visitor
information, including visiting hours, say ‘information’. To get
directions to our facility, say ‘directions’. To set up a meeting using our

automated scheduling system, say ‘scheduling’.

Details:

EngMainMenu_init “Please select from the following options. To get
general visitor information, including visiting hours, say ‘information’.
To get directions to our facility, say ‘directions’. To set up a meeting

using our automated scheduling system, say ‘scheduling’.”

e. Grammar: EngMainMenu_ EngMainMenu.gsl#Sample Rule

<userInput> information, directions, scheduling

”info” <userInput information>
”information” <userInput information>
uh information” <userInput information>
”get information” <userInput information>
”1’d like to get information” <userInput information>
”directions” <userInput directions>
uh directions” <userInput directions>
”get directions” <userInput directions>
”1’d like to get directions” <userInput directions>
”scheduling” <userInput scheduling>
”uh scheduling” <userInput scheduling>
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”get scheduling” <userInput scheduling>

”1’d like to use your automated scheduling system” <userInput scheduling>
“appointment” <userInput scheduling>
”make appointment” <userInput scheduling>

f Actions

lastresult$.interpretation.u | Sure. EngMainMenu#EngVisitl
serlnput == “information” nformation
Details:

Generic_sure “Sure.”

lastresult$.interpretation.u | Sure. EngMainMenu#EngDirect
serlnput == “directions” ions
Details:

Generic_sure “Sure.”

lastresult$.interpretation.u | Sure. EngScheduling#EngSched
serlnput == “scheduling” uling
Details:

Generic_sure “Sure.”

g Error Behaviors
WHEN ( COUNT =1) Which would you like to do? get Continue with rec in this
nomatch noinput information, get directions, or use our state.
maxspeechtimeout automated scheduling system.
Details:

EngMainMenu_error “Which would
you like to do? get information, get
directions, or use our automated

scheduling system.”
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WHEN ( COUNT =2) Which would you like to do? get Continue with rec in this

nomatch noinput information, get directions, or use our state.
maxspeechtimeout automated scheduling system.
Details:

EngMainMenu_error “Which would
you like to do? get information, get
directions, or use our automated

scheduling system.”

h. State-Specific Universal Behaviors

help With this system, you can choose from | Continue with rec in this
the following options. If you’d like to state.

get general visitor information including
visiting hours, say ‘information’. If
you’d like to get directions to Baghdad
Central Correctional Facility, say
‘directions’. If you’d like to set up a
visit with a detainee using our
automated scheduling system, say

‘scheduling’.

Details:

EngMainMenu_help “With this system,
you can choose from the following
options. If you’d like to get general
visitor information including visiting
hours, say ‘information’. If you’d like to
get directions to Baghdad Central
Correctional Facility, say ‘directions’. If
you’d like to set up a visit with a
detainee using our automated scheduling

system, say ‘scheduling’.”
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3. EngMainMenu#EngDirections
a. Description

Get directions to Baghdad Central Correction Facility (BCCF). (This is a
recognition state.)

b. Special Features

c. Entry and Exit States

EngMainMenu#EngMainMenu EngMainMenu#EngMainMenu

d. Pre-rec Prompts

Entry Type = initial Baghdad Central Correctional Facility is located 20 miles west of
Baghdad, in the town of Abu Ghraib. From Baghdad, go west on
highway six for 18 miles then take exit nine at Abu Ghraib. Our facility
is located 2 miles southwest of exit nine. Would you like to hear the
directions again or return to the main menu? If you’re done for now,

please feel free to hang up.

Details:

EngDirections_init “Baghdad Central Correctional Facility is located 20
miles west of Baghdad, in the town of Abu Ghraib. From Baghdad, go
west on highway six for 18 miles then take exit nine at Abu Ghraib. Our
facility is located 2 miles southwest of exit nine. Would you like to hear
the directions again or return to the main menu? If you’re done for now,

please feel free to hang up.”

e. Grammar: EngMainMenu_EngDirections.gsl#Sample Rule

<UserInput> repeatDirections, returnMainMenu
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”directions”

<Userlnput repeatDirections>

”uh directions”

<Userlnput repeatDirections>

9959
1

d like to hear the directions again”

<Userlnput repeatDirections>

9959
1

d like to listen to the directions again”

<Userlnput repeatDirections>

”1 would like to hear the directions again”

<Userlnput repeatDirections>

”info”

<Userlnput repeatDirections>

”information”

<Userlnput repeatDirections>

”uh information”

<Userlnput repeatDirections>

9959
1

d like to hear the information again”

<Userlnput repeatDirections>

9959
1

d like to listen to the information again”

<Userlnput repeatDirections>

1 would like to listen to the information again”

<Userlnput repeatDirections>

”uh main menu”

<Userlnput returnMainMenu>

’return to the main menu”

<Userlnput returnMainMenu>

9959
1

d like to return to the main menu”

<Userlnput returnMainMenu>

1 would like to return to the main menu”

<Userlnput returnMainMenu>

JA Actions

lastresult$.interpretation.UserInput ==

Continue with rec in this

“repeatDirections” state.
lastresult$.interpretation.UserInput == EngMainMenu#EngMain
“returnMainMenu” Menu

g. Error Behaviors

WHEN ( COUNT =1) Which would you like to do: hear the Continue with rec in this

nomatch noinput directions again or return to the main state.




maxspeechtimeout menu? If you’re done for now, please

feel free to hang up.

Details:

EngDirections_errorl “Which would
you like to do: hear the directions again
or return to the main menu? If you’re

done for now, please feel free to hang

EE)

up.
WHEN ( COUNT =2) If you want to hear the directions again, |Continue with rec in this
nomatch noinput say ‘repeat’. If you want to return to the | state.

maxspeechtimeout main menu, say ‘main menu’. If you’re

done, say goodbye or just hang up.

Details:

EngDirections_error2 “If you want to
hear the directions again, say ‘repeat’. If
you want to return to the main menu,
say ‘main menu’. If you’re done, say

goodbye or just hang up.”

h. State-Specific Universal Behaviors

repeat #EngDirections
help To hear the directions to our facility, say | Continue with rec in this
‘repeat’. To return to the main menu, state.

say ‘main menu’. If you don’t need

anything else, say goodbye or just hang
up.

Details:
EngDirections_help “To hear the
directions to our facility, say ‘repeat’.

To return to the main menu, say ‘main
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menu’. If you don’t need anything else,

say goodbye or just hang up.”

4. EngMainMenu#EngVisitInformation
a. Description

Get visitor information for Baghdad Central Correctional Facility (This is
a recognition state.)

b. Special Features

c. Entry and Exit States

EngMainMenu#EngMainMenu EngMainMenu#EngMainMenu

d. Pre-rec Prompts

Entry Type = initial Baghdad Central Correctional Facility is open for detainee visitors from
8 AM to 4 PM, Monday through Saturday. Would you like to hear that
information again or return to the main menu? If you’re done for now,

please feel free to hang up.

Details:

EngVisitInformation_init “Baghdad Central Correctional Facility is
open for detainee visitors from 8 AM to 4 PM, Monday through
Saturday. Would you like to hear that information again or return to the

main menu? If you’re done for now, please feel free to hang up.”

e. Grammar:

EngMainMenu_EngVisitInformation.gsl#Sample Rule

<UserInput> repeatMessage, returnMainMenu
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”info”

<UserInput repeatMessage>

”uh information”

<UserInput repeatMessage>

“hear information”

<UserInput repeatMessage>

?visitor information”

<UserInput repeatMessage>

9959
1

d like to hear the information again”

<UserInput repeatMessage>

i would like to hear the information again”

<UserInput repeatMessage>

9959
1

d like to listen to the information again”

<UserInput repeatMessage>

”uh main menu”

<UserInput returnMainMenu>

”return to main menu”

<UserInput returnMainMenu>

g0 back to main menu”

<UserInput returnMainMenu>

9959
1

d like to return to the main menu”

<UserInput returnMainMenu>

1 would like to return to the main menu”

<UserInput returnMainMenu>

JA Actions

lastresult$.interpretation.U

Continue with rec in this

serlnput == state.

“repeatMessage”

lastresult$.interpretation. U EngMainMenu#EngMain
serlnput == Menu
“returnMainMenu”

g Error Behaviors

WHEN ( COUNT = 1)

Which do you want to do: hear the Continue with rec in this

nomatch noinput visitor information again or return to the | state.

maxspeechtimeout

main menu? If you’re done, say




goodbye or just hang up.

Details:

EngVisitInformation_errorl “Which do
you want to do: hear the visitor
information again or return to the main
menu? If you’re done, say goodbye or

just hang up.”

WHEN ( COUNT =2) If you want to hear the visitor Continue with rec in this
nomatch noinput information again, say ‘repeat’. If you | state.
maxspeechtimeout want to return to the main menu, say

‘main menu’. If you’re done, say

goodbye or just hang up.

Details:

EngVisitInformation_error2 “If you
want to hear the visitor information
again, say ‘repeat’. If you want to return
to the main menu, say ‘main menu’. If

you’re done, say goodbye or just hang

ER)

up.

h. State-Specific Universal Behaviors

repeat #EngVisitInformation
help To hear the visitation information again, | Continue with rec in this
say ‘repeat’. To return to the main state.

menu, say ‘main menu’. Or if you don’t
need anything else, say goodbye or just

hang up.

Details:
EngVisitInformation_help “To hear the

visitation information again, say
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‘repeat’. To return to the main menu,
say ‘main menu’. Or if you don’t need

anything else, say goodbye or just hang

ER)

up.

EngScheduling Page Information
a. Description

This page simulates the Nuance Caller Authentication (NCA) Process.
b. Page Variables

There are no variables defined for this page.

C. Call Flow

174




YoiceEnroll ment

1)
ConfirmAccountNbr

v

Enroll mertPin

CorfirmEnroll Pin

v

Enroll Check

v

NbrCourtOne

v

Nbr CountTwo

v

Nbr CountThree

v

GetSecretDate

¢
®

ConfirmSecretDate

v
S

RecordReminder

B EngScheduling

175

m@

YoiceVerification
(6]
ConfirmAccountNbr2

v

Nbr Counterify

v

@g\
Detai nejipﬁ#ﬁ/




6. EngScheduling#EngScheduling
a. Description

Ask callers if they are enrolled in the automated scheduling system. (This
is a recognition state.)

b. Special Features

c. Entry and Exit States

EngMainMenu#EngMainMenu EngScheduling#VoiceVerification

EngScheduling#VoiceEnrollment

d. Pre-rec Prompts
Entry Type = initial In order to use our automated scheduling system, you must be an

enrolled user. Are you an enrolled user? If you are, say ‘yes’. If you’re

not, say ‘no’ and I’1l help you to enroll in our system.

Details:
EngScheduling_init “In order to use our automated scheduling system,
you must be an enrolled user. Are you an enrolled user? If you are, say

‘yes’. If you’re not, say ‘no’ and I’ll help you to enroll in our system.”

e. Grammar: EngScheduling EngScheduling.gsl#Sample_Rule

<userInput>

"ves” <userInput yes>
yup” <userInput yes>
"yeah” <userInput yes>
”1 think s0” <userlnput yes>
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2. 29

no <userInput no>

”maybe” <userInput no>
”1 don’t think so” <userInput no>
”1 don’t know” <userInput no>

f Actions

lastresult$.interpretation.u | Thanks. EngScheduling#VoiceVer
serlnput == “yes” ification
Details:

Generic_thanks “Thanks.”

lastresult$.interpretation.u | Thanks. EngScheduling#VoiceEnr
serlnput == “no” ollment
Details:
Generic_thanks “Thanks.”

g Error Behaviors
WHEN ( COUNT =1) If you’re enrolled, say ‘yes’. If you’re Continue with rec in this
nomatch noinput not, say ‘no’ and I’1l help you to enroll | state.
maxspeechtimeout in our system.
Details:

EngScheduling_errorl “If you’re
enrolled, say ‘yes’. If you’re not, say

‘no’ and I’ll help you to enroll in our

system.”
WHEN ( COUNT =2) If you’re already enrolled in our system, | Continue with rec in this
nomatch noinput say ‘yes’. If you’re not or if you’re not | state.
maxspeechtimeout sure, say ‘no’, and I’ll help you to enroll

in our system.
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Details:

EngScheduling_error2 “If you’re
already enrolled in our system, say
‘yes’. If you’re not or if you’re not sure,
say ‘no’, and I’ll help you to enroll in

our system.”

h. State-Specific Universal Behaviors

help In order to use our automated scheduling [ Continue with rec in this
system, you must be an enrolled user. If |state.

you are already enrolled in our
automated scheduling system, say ‘yes’.
If you’re not, say ‘no’ and I’ll help you

to enroll in our system.

Details:

EngScheduling help “In order to use
our automated scheduling system, you
must be an enrolled user. If you are
already enrolled in our automated
scheduling system, say ‘yes’. If you’re
not, say ‘no’ and I’1l help you to enroll

in our system.”

7. EngScheduling#ConfirmAccountNbr
a. Description

This process asks callers to confirm their 10-digit account number. (This
is a recognition state.)

b. Special Features

c. Entry and Exit States
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EngScheduling#VoiceEnrollment EngScheduling#VoiceEnrollment

EngScheduling#EnrollmentPin

d. Pre-rec Prompts
Entry Type = initial I heard [URL Expression] Is that right?
Details:

GenericPromptConfirm_partl “I heard”
URL Expression: genPhoneNumber(accountNbr)
GenericPromptConfirm_part2 “Is that right?”

e. Grammar:

EngScheduling ConfirmAccountNbr.gsl#Basic_Yes No

<confirm>

’no” <confirm no>
’yes” <confirm yes>
JA Actions
lastresult$.interpretation.c | I’m sorry. EngScheduling#VoiceEnr
onfirm == “no” ollment
Details:

Generic_imSorry “I’m sorry.”

lastresult$.interpretation.c | Great! EngScheduling#Enrollme
onfirm == “yes” ntPin

Details:
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Generic_great “Great!”

g Error Behaviors
WHEN ( COUNT =1) I got your account number as [URL Continue with rec in this
nomatch noinput Expression] If that’s right, say ‘yes’. If [ state.
maxspeechtimeout it’s not, say ‘no’.
Details:

ConfirmAccountNbr_error “I got your
account number as”

URL Expression:
genPhoneNumber(accountNbr)
GenericPromptConfirm_yesNo “If

that’s right, say ‘yes’. If it’s not, say

3 2 9

no’.
WHEN ( COUNT =2) I got your account number as [URL Continue with rec in this
nomatch noinput Expression] If that’s right, say ‘yes’. If [ state.
maxspeechtimeout it’s not, say ‘no’.

Details:

ConfirmAccountNbr_error “I got your
account number as”

URL Expression:
genPhoneNumber(accountNbr)
GenericPromptConfirm_yesNo “If
that’s right, say ‘yes’. If it’s not, say

3 2 99

no-.

h. State-Specific Universal Behaviors

help I’d like to make sure that I heard your Continue with rec in this

account number correctly. That was state.
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[URL Expression] If that’s right, say

‘yes’. If it’s not, say ‘no’.

Details:

ConfirmAccountNbr_help “I’d like to
make sure that I heard your account
number correctly. That was”

URL Expression:
genPhoneNumber(accountNbr)
GenericPromptConfirm_yesNo “If
that’s right, say ‘yes’. If it’s not, say

13 5 9

no-.

8. EngScheduling#ConfirmAccountNbr2
a. Description

This process asks callers to confirm their 10-digit account number. (This
is a recognition state.)

b. Special Features

c Entry and Exit States

EngScheduling#VoiceVerification EngScheduling#VoiceVerification
EngScheduling#NbrCountVerify

d. Pre-rec Prompts
Entry Type = initial I heard [URL Expression] Is that right?
Details:

GenericPromptConfirm_partl “I heard”
URL Expression: genPhoneNumber(accountNbr)
GenericPromptConfirm_part2 “Is that right?”
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e. Grammar:

EngScheduling ConfirmAccountNbr2.gsl#Basic_Yes No

<confirm>

no <confirm no>

yes <confirm yes>

f Actions

lastresult$.interpretation.c |I’m sorry. EngScheduling#VoiceVer
onfirm == “no” ification
Details:

Generic_imSorry “I’m sorry.”

lastresult$.interpretation.c | Great! EngScheduling#NbrCount
onfirm == “yes” Verify
Details:

Generic_great “Great!”

g Error Behaviors
WHEN ( COUNT =1) I got your account number as [URL Continue with rec in this
nomatch noinput Expression] If that’s right, say ‘yes’. If [ state.
maxspeechtimeout it’s not, say ‘no’.
Details:

ConfirmAccountNbr_error “I got your
account number as”
URL Expression:

genPhoneNumber(accountNbr)
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GenericPromptConfirm_yesNo “If

that’s right, say ‘yes’. If it’s not, say

3 2 9

no’.
WHEN ( COUNT =2) I got your account number as [URL Continue with rec in this
nomatch noinput Expression] If that’s right, say ‘yes’. If [ state.
maxspeechtimeout it’s not, say ‘no’.

Details:

ConfirmAccountNbr_error “I got your
account number as”

URL Expression:
genPhoneNumber(accountNbr)
GenericPromptConfirm_yesNo “If
that’s right, say ‘yes’. If it’s not, say

3 2 9

no .

h. State-Specific Universal Behaviors

help I’d like to make sure that I heard your [ Continue with rec in this
account number correctly. That was state.
[URL Expression] If that’s right, say

‘yes’. If it’s not, say ‘no’.

Details:

ConfirmAccountNbr_help “I’d like to
make sure that I heard your account
number correctly. That was”

URL Expression:
genPhoneNumber(accountNbr)
GenericPromptConfirm_yesNo “If
that’s right, say ‘yes’. If it’s not, say

3 2 9

no .
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9. EngScheduling#ConfirmEnrollPin
a. Description

This process asks callers to confirm their 4-digit enrollment PIN. (This is
a recognition state.)

b. Special Features

c. Entry and Exit States

EngScheduling#EnrollmentPin EngScheduling#EnrollmentPin
EngScheduling#EnrollCheck

d. Pre-rec Prompts
Entry Type = initial I heard [URL Expression] Is that right?
Details:

GenericPromptConfirm_partl “I heard”
URL Expression: genEnrollNumber(enrollmentPin)
GenericPromptConfirm_part2 “Is that right?”

e. Grammar:

EngScheduling ConfirmEnrollPin.gsl#Basic Yes No

<confirm>

”no” <confirm no>

’yes” <confirm yes>

f Actions
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lastresult$.interpretation.c |I’'m sorry. EngScheduling#Enrollme
onfirm == “no” ntPin
Details:

Generic_imSorry “I’'m sorry.”

lastresult$.interpretation.c | Great! EngScheduling#EnrollChe
onfirm == “yes” ck
Details:

Generic_great “Great!”

g Error Behaviors
WHEN ( COUNT =1) I got your secret date as [URL Continue with rec in this
nomatch noinput Expression] If that’s right, say ‘yes’. If [ state.
maxspeechtimeout it’s not, say ‘no’.
Details:

ConfirmEnrollmentPin_error “I got
your secret date as”

URL Expression:
genEnrolINumber(enrollmentPin)
GenericPromptConfirm_yesNo “If

that’s right, say ‘yes’. If it’s not, say

2 9

‘no’.
WHEN ( COUNT =2) I got your secret date as [URL Continue with rec in this
nomatch noinput Expression] If that’s right, say ‘yes’. If [ state.
maxspeechtimeout it’s not, say ‘no’.

Details:

ConfirmEnrollmentPin_error “I got
your secret date as”

URL Expression:
genEnrolINumber(enrollmentPin)

GenericPromptConfirm_yesNo “If
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that’s right, say ‘yes’. If it’s not, say

13 5 9

no-.

h. State-Specific Universal Behaviors

help I’d like to make sure that I heard your Continue with rec in this
enrollment code correctly. That code state.
was [URL Expression] If that’s right,

say ‘yes’. If it’s not, say ‘no’.
Details:

ConfirmEnrollmentPin_help “I’d like to
make sure that I heard your enrollment
code correctly. That code was”

URL Expression:
genEnrolINumber(enrollmentPin)
GenericPromptConfirm_yesNo “If
that’s right, say ‘yes’. If it’s not, say

13 5 9

no-.

10. EngScheduling#ConfirmSecretDate
a. Description

This process asks callers to confirm their secret date. (This is a
recognition state.)

b. Special Features

c. Entry and Exit States

EngScheduling#GetSecretDate EngScheduling#GetSecretDate

EngScheduling#RecordReminder

186



d. Pre-rec Prompts

Entry Type = initial I heard [100msecs] [date:m] [SOmsecs] [date:d] [SOmsecs] [date:y]
[100msecs] Is that right?

Details:

GenericPromptConfirm_partl “I heard”
Silence: 100 msecs

TTS Expression [date:m]: DATE OUT_month
Silence: 50 msecs

TTS Expression [date:d]: DATE _OUT day
Silence: 50 msecs

TTS Expression [date:y]: DATE_OUT _year
Silence: 100 msecs

GenericPromptConfirm_part2 “Is that right?”

e. Grammar:

EngScheduling ConfirmSecretDate.gsl#Basic_Yes No

<confirm>

“no” <confirm no>

"yes” <confirm yes>

f Actions

lastresult$.interpretation.c |I’m sorry. EngScheduling#GetSecret
onfirm == “no” Date
Details:

Generic_imSorry “I’'m sorry.”

lastresult$.interpretation.c | Sure. EngScheduling#RecordRe
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onfirm == “yes” minder
Details:

Generic_sure “Sure.”

g Error Behaviors
WHEN ( COUNT =1) I’d like to make sure I got your secret Continue with rec in this
nomatch noinput date correctly. I heard the date as state.
maxspeechtimeout [100msecs] [date:m] [50msecs] [date:d]

[SOmsecs] [date:y] [100msecs] If that’s

right, say ‘yes’. If it’s not, say ‘no’.

Details:

ConfirmSecretDate error “I’d like to
make sure I got your secret date
correctly. I heard the date as”
Silence: 100 msecs

TTS Expression [date:m]:
DATE OUT month

Silence: 50 msecs

TTS Expression [date:d]:

DATE OUT day

Silence: 50 msecs

TTS Expression [date:y]:
DATE OUT year

Silence: 100 msecs
GenericPromptConfirm_yesNo “If

that’s right, say ‘yes’. If it’s not, say

3 2 9

no’.
WHEN ( COUNT =2) I’d like to make sure I got your secret Continue with rec in this
nomatch noinput date correctly. I heard the date as state.
maxspeechtimeout [100msecs] [date:m] [50msecs] [date:d]

[50msecs] [date:y] [100msecs] If that’s

right, say ‘yes’. If it’s not, say ‘no’.
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Details:

ConfirmSecretDate _error “I’d like to
make sure I got your secret date
correctly. I heard the date as”
Silence: 100 msecs

TTS Expression [date:m]:

DATE _OUT_month

Silence: 50 msecs

TTS Expression [date:d]:

DATE OUT day

Silence: 50 msecs

TTS Expression [date:y]:
DATE OUT year

Silence: 100 msecs
GenericPromptConfirm_yesNo “If
that’s right, say ‘yes’. If it’s not, say

13 5 9

no-.

h. State-Specific Universal Behaviors

help I’d like to make sure I got your secret Continue with rec in this
date correctly. If your secret date is state.

[100msecs] [date:m] [SOmsecs] [date:d]
[50msecs] [date:y] [100msecs] If that’s

right, say ‘yes’. If it’s not, say ‘no’.

Details:

ConfirmSecretDate help “I’d like to
make sure I got your secret date
correctly. If your secret date is”
Silence: 100 msecs

TTS Expression [date:m]:

DATE _OUT_month
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Silence: 50 msecs

TTS Expression [date:d]:

DATE OUT day

Silence: 50 msecs

TTS Expression [date:y]:
DATE OUT year

Silence: 100 msecs
GenericPromptConfirm_yesNo “If
that’s right, say ‘yes’. If it’s not, say

13 5 9

no-.

11. EngScheduling#EnrollCheck
a. Description

This process asks callers if they would like to “enroll me now.” For
demostration purposes, links to additional verification information is not included in this
application. (This is a recognition state.)

b. Special Features

c. Entry and Exit States

EngScheduling#ConfirmEnrollPin EngScheduling#NbrCountOne

d. Pre-rec Prompts

Entry Type = initial Now it looks like we haven’t yet enrolled you in our Voiceprint
Verification System. This’1l let us identify you using your unique
voiceprint, which is faster and more convenient that a PIN or password.
We only need to enroll you once, and it’ll just take a minute. To go

ahead with the enrollment process right now, say ‘enroll me now’.

Details:

EnrollCheck _init “Now it looks like we haven’t yet enrolled you in our
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Voiceprint Verification System. This’ll let us identify you using your
unique voiceprint, which is faster and more convenient that a PIN or
password. We only need to enroll you once, and it’ll just take a minute.
To go ahead with the enrollment process right now, say ‘enroll me

5 9

now

e. Grammar: EngScheduling EnrollCheck.gsl#Sample Rule

<userInput> enrolIMeNow

“enroll” <userInput enrollMeNow>
“enroll me” <userInput enrollIMeNow>
“enroll me now” <userInput enrollIMeNow>
”uh enroll me now” <userInput enrollMeNow>
”1 want to enroll now” <userInput enrollMeNow>
”sure enroll me now” <userInput enrollIMeNow>
’please enroll me now” <userInput enrollMeNow>

f Actions

lastresult$.interpretation.u | Thanks.
serlnput ==
“enrollMeNow” Details:

Generic_thanks “Thanks.”

-- EngScheduling#NbrCount
One
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g Error Behaviors

WHEN ( COUNT =1) To get started on the enrollment process, | Continue with rec in this
nomatch noinput say ‘enroll me now’. state.
maxspeechtimeout

Details:

EnrollCheck error “To get started on

the enrollment process, say ‘enroll me

5 9

now’.
WHEN ( COUNT =2) To get started on the enrollment process, | Continue with rec in this
nomatch noinput say ‘enroll me now’. state.
maxspeechtimeout

Details:

EnrollCheck error “To get started on
the enrollment process, say ‘enroll me

5 9

now-.

h. State-Specific Universal Behaviors

help To go ahead with the enrollment process | Continue with rec in this
right now, say ‘enroll me now’. state.
Details:

EnrollCheck help “To go ahead with
the enrollment process right now, say

2 95

‘enroll me now’.

12. EngScheduling#EnrollmentPin
a. Description

This process asks caller for their 4-digit enrollment PIN. (This is a
recognition state.)

b. Special Features
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c. Entry and Exit States

EngScheduling#ConfirmAccountNbr EngScheduling#ConfirmEnrollPin

EngScheduling#ConfirmEnrollPin

d. Pre-rec Prompts
Entry Type = initial Next, I need to get the 4-digit enrollment code from the enrollment

notice that we sent you. So take a moment to find that code now, and

when you’re ready, go ahead and say it, or just key it in.

Details:

EnrollmentPin_init “Next, I need to get the 4-digit enrollment code
from the enrollment notice that we sent you. So take a moment to find
that code now, and when you’re ready, go ahead and say it, or just key it

”»

in.

Entry Type = reentry Please say or key in your 4-digit enrollment code again.

Details:
EnrollmentPin_reentry “Please say or key in your 4-digit enrollment

code again.”

e. Grammar: builtin:digits?length=4;minlength=4;maxlength=4

<enrollmentPin>

”one two three four” <built-in true>

f Actions
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lastresult == true Thanks.

Details:
Generic_thanks “Thanks.”

-- Assign: enrollmentPin = lastresult EngScheduling#ConfirmE
nrollPin
g. Error Behaviors
proctee e e ]
WHEN (COUNT =1) Please say or key in your 4-digit Continue with rec in this
nomatch noinput enrollment code. state.
maxspeechtimeout
Details:
EnrollmentPin_error “Please say or key
in your 4-digit enrollment code.”
WHEN (COUNT =2) Please say or key in your 4-digit Continue with rec in this
nomatch noinput enrollment code. state.
maxspeechtimeout
Details:
EnrollmentPin_error “Please say or key
in your 4-digit enrollment code.”

h. State-Specific Universal Behaviors

help Please say or key in your 4-digit Continue with rec in this
enrollment code from the enrollment state.

notice that we sent you.

Details:
EnrollmentPin_help “Please say or key
in your 4-digit enrollment code from the

enrollment notice that we sent you.”

194



13.  EngScheduling#GetSecretDate
a. Description

This process asks callers for a secret date, callers can specify the day,
month and the year. (This is a recognition state.)

b. Special Features

c. Entry and Exit States

EngScheduling#NbrCountThree EngScheduling#ConfirmSecretDate

EngScheduling#ConfirmSecretDate

d. Pre-rec Prompts
Entry Type = initial Next I’ll get the secret information that we’ll ask you for occasionally.

This’1l be a date that’s easy for you to remember, but hard for others to
guess, like a special anniversary or a friend’s birthday. So, think of the
secret date you’d like to use, and when you’re ready, just tell me that

date, including the year, like this April 1st 1998.

Details:

GetSecretDate_init “Next 1l get the secret information that we’ll ask
you for occasionally. This’ll be a date that’s easy for you to remember,
but hard for others to guess, like a special anniversary or a friend’s
birthday. So, think of the secret date you’d like to use, and when you’re
ready, just tell me that date, including the year, like this April 1st 1998.”

Entry Type = reentry Please reenter your secret date, like this, April 1st 1998.

Details:
GetSecretDate reentry “Please reenter your secret date, like this, April

Ist 1998.”

195



e. Grammar:

EngScheduling GetSecretDate.gsitDATE VOICE OR DTMF

<day> day
<month> month
<year> year

”may thirteenth nineteen ninety-nine” <day day>
<month month>

<year year>

the thirteenth of may nineteen ninety nine” <day day>
<month month>

<year year>

”five thirteen nineteen ninety nine” <day day>
<month month>

<year year>

f Actions

- Thanks.

Details:
Generic_thanks “Thanks.”

Assign: DATE_OUT day =

lastresult$.interpretation.date.day

Assign: DATE_OUT _month =

lastresult$.interpretation.date.month

Assign: DATE OUT year =
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lastresult$.interpretation.date.year

Log: 'DATE_OUT dayis ‘ + DATE OUT _day

Log: 'DATE_OUT month is ‘ +
DATE OUT month

Log: 'DATE_OUT yearis ‘ +DATE _OUT year

-- EngScheduling#ConfirmS

ecretDate
g Error Behaviors

WHEN ( COUNT =1) Please say or key in your secret date, Continue with rec in this
nomatch noinput like this, April 1st 1998. state.
maxspeechtimeout

Details:

GetSecretDate errorl “Please say or

key in your secret date, like this, April

st 1998.”
WHEN ( COUNT =2) Please enter a date that’s easy for you to | Continue with rec in this
nomatch noinput remember, but hard for others to guess, | state.
maxspeechtimeout like a special anniversary or a friend’s

birthday. So, think of the secret date
you’d like to use, and when you’re
ready, just tell me that date, including
the year, like this April 1st 1998.

Details:

GetSecretDate_error2 “Please enter a
date that’s easy for you to remember,
but hard for others to guess, like a
special anniversary or a friend’s

birthday. So, think of the secret date

197



you’d like to use, and when you’re
ready, just tell me that date, including
the year, like this April 1st 1998.”

h. State-Specific Universal Behaviors

help Please enter a secret date that’s easy for |Continue with rec in this
you to remember, but hard for others to | state.

guess. When you’re ready, just tell me
that date, including the year, like this
April 1st 1998.

Details:

GetSecretDate help “Please enter a
secret date that’s easy for you to
remember, but hard for others to guess.
When you’re ready, just tell me that
date, including the year, like this April
Ist 1998.”

14.  EngScheduling#NbrCountOne
a. Description

Number count one for voice model collection. This process asks callers to
count from 1 to 9. (This is a recognition state.)

b. Special Features

c Entry and Exit States

EngScheduling#EnrollCheck EngScheduling#NbrCountTwo

d. Pre-rec Prompts
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Entry Type = initial Now, to create your voiceprint, first I’ll ask you to count from 1 to 9,
three separate times, so that the system can analyze your voice. Then I’ll
ask you for some secret information that we might need to get from you
occasionally, just for extra security. So to get started, please count out

loud, once from 1 to 9 like this, one, two, three, and so on.

Details:

NbrCountOne_init “Now, to create your voiceprint, first I’ll ask you to
count from 1 to 9, three separate times, so that the system can analyze
your voice. Then I’ll ask you for some secret information that we might
need to get from you occasionally, just for extra security. So to get
started, please count out loud, once from 1 to 9 like this, one, two, three,

and so on.”

e. Grammar: EngScheduling NbrCountOne.gsl#Sample Rule

”one two three four five six seven eight nine” <uselnput nbrCount>

JA Actions

lastresult$.interpretation.u EngScheduling#NbrCount
selnput == “nbrCount” Two
g Error Behaviors

WHEN ( COUNT =1) Please count out loud, once, from 1 to 9 | Continue with rec in this
nomatch noinput like this one, two, three, and so on. state.
maxspeechtimeout
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Details:
NbrCount error “Please count out loud,
once, from 1 to 9 like this one, two,

three, and so on.”

WHEN ( COUNT =2) Please count out loud, once, from 1 to 9 | Continue with rec in this
nomatch noinput like this one, two, three, and so on. state.
maxspeechtimeout

Details:

NbrCount_error “Please count out loud,
once, from 1 to 9 like this one, two,

three, and so on.”

h. State-Specific Universal Behaviors

help In order to create your voiceprint, please | Continue with rec in this
count out loud, once from 1 to 9 like state.

this, one, two, three, and so on.

Details:

NbrCount_help “In order to create your
voiceprint, please count out loud, once
from 1 to 9 like this, one, two, three, and

so on.”

15.  EngScheduling#NbrCountThree
a. Description

Number count three for voice model collection. (This is a recognition
state.)

b. Special Features

c. Entry and Exit States
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EngScheduling#NbrCountTwo EngScheduling#GetSecretDate

d. Pre-rec Prompts
Entry Type = initial And one last time.
Details:
NbrCountThree init “And one last time.”

e. Grammar: EngScheduling NbrCountThree.gsl#Sample Rule

”one two three four five six seven eight nine” <userInput nbrCount>
f Actions
lastresult$.interpretation.u | Great! EngScheduling#GetSecret
serInput == “nbrCount” Date
Details:
Generic_great “Great!”

g. Error Behaviors
WHEN ( COUNT =1) Please count out loud, once, from 1 to 9 | Continue with rec in this
nomatch noinput like this one, two, three, and so on. state.
maxspeechtimeout
Details:

NbrCount_error “Please count out loud,

once, from 1 to 9 like this one, two,
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three, and so on.”

WHEN (COUNT =2)
nomatch noinput

maxspeechtimeout

Please count out loud, once, from 1 to 9

like this one, two, three, and so on.

Details:
NbrCount_error “Please count out loud,
once, from 1 to 9 like this one, two,

three, and so on.”

Continue with rec in this

state.

h.

State-Specific Universal Behaviors

help

In order to create your voiceprint, please
count out loud, once from 1 to 9 like

this, one, two, three, and so on.

Details:

NbrCount_help “In order to create your
voiceprint, please count out loud, once
from 1 to 9 like this, one, two, three, and

so on.”

Continue with rec in this

state.

16.  EngScheduling#NbrCountTwo

a.

Number count two for voice model collection.

state.)
b.

C.

Description

Special Features

Entry and Exit States

(This is a recognition

EngScheduling#NbrCountOne

EngScheduling#NbrCountThree

d.

Pre-rec Prompts
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Entry Type = initial And, once more, please?

Details:

NbrCountTwo _init “And, once more, please?”

e. Grammar: EngScheduling NbrCountTwo.gsl#Sample Rule

”one two three four five six seven eight nine” <userInput nbrCount>

f Actions

lastresult$.interpretation.u EngScheduling#NbrCount
serlnput == “nbrCount” Three
g. Error Behaviors
WHEN ( COUNT =1) Please count out loud, once, from 1 to 9 | Continue with rec in this
nomatch noinput like this one, two, three, and so on. state.
maxspeechtimeout
Details:

NbrCount_error “Please count out loud,
once, from 1 to 9 like this one, two,

three, and so on.”

WHEN ( COUNT =2) Please count out loud, once, from 1 to 9 | Continue with rec in this
nomatch noinput like this one, two, three, and so on. state.
maxspeechtimeout

Details:

NbrCount error “Please count out loud,
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once, from 1 to 9 like this one, two,

three, and so on.”

h. State-Specific Universal Behaviors

help In order to create your voiceprint, please | Continue with rec in this
count out loud, once from 1 to 9 like state.

this, one, two, three, and so on.

Details:

NbrCount _help “In order to create your
voiceprint, please count out loud, once
from 1 to 9 like this, one, two, three, and

so on.”

17.  EngScheduling#NbrCountVerify
a. Description

Number count for voice verification. This process asks callers to count
from 1 to 9. (This is a recognition state.)

b. Special Features

c. Entry and Exit States

EngScheduling#ConfirmAccountNbr2 EngDetainee Appt#EngDetainee Appt
d. Pre-rec Prompts
Entry Type = initial Now to verify your voice, please count out loud from one up to nine.
Details:
NbrCountVerify_init “Now to verify your voice, please count out loud
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from one up to nine.”

e. Grammar: EngScheduling NbrCountVerifiy.gsl#Sample Rule

”one two three four five six seven eight nine” <uselnput nbrCount>
JA Actions
lastresult$.interpretation.u | You’re been verified. EngDetainee Appt#EngDet
selnput == “nbrCount” aineeAppt
Details:
NbrCountVerify post “You’re been verified.”

g. Error Behaviors
WHEN ( COUNT =1) Please count out loud, once, from 1 to 9 [ Continue with rec in this
nomatch noinput like this one, two, three, and so on. state.
maxspeechtimeout
Details:

NbrCount_error “Please count out loud,
once, from 1 to 9 like this one, two,

three, and so on.”

WHEN ( COUNT =2) Please count out loud, once, from 1 to 9 | Continue with rec in this
nomatch noinput like this one, two, three, and so on. state.
maxspeechtimeout

Details:

NbrCount_error “Please count out loud,
once, from 1 to 9 like this one, two,

three, and so on.”
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h. State-Specific Universal Behaviors

help In order to verify your account, please | Continue with rec in this
count out loud once from 1 to 9 like this, | state.

one, two, three and so on.

Details:

NbrCountVerify help “In order to
verify your account, please count out
loud once from 1 to 9 like this, one, two,

three and so on.”

18.  EngScheduling#RecordReminder
a. Description

This process simulates the NCA process of recording a callers’ hint to
their secret date. For demostration purposes, this recording is not saved to any backend
database. (This is a record state.)

b. Special Features

c. Entry and Exit States

EngScheduling#ConfirmSecretDate --

d. Pre-rec Prompts
Entry Type = initial Now think of a hint that’ll remind you of that date. After you hear the

beep, tell me that hint and we’ll record it so that we can play it back to
you later. So, for example, you might say my mother’s birthday or my

graduation date.
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Details:

RemindDate init “Now think of a hint that’ll remind you of that date.
After you hear the beep, tell me that hint and we’ll record it so that we
can play it back to you later. So, for example, you might say my

mother’s birthday or my graduation date.”

e. Actions

-- OK! we’ve successfully enrolled your voiceprint. | Return to the calling
dialog
Details:
RemindDate post “OK! we’ve successfully
enrolled your voiceprint.”
JA Error Behaviors
e e
WHEN ( COUNT=1) Please tell me a hint that will remind Continue with rec in this
nomatch noinput you of your secret date. state.
maxspeechtimeout
Details:
RemindDate error “Please tell me a
hint that will remind you of your secret
date.”
WHEN ( COUNT =2) Please tell me a hint that will remind Continue with rec in this
nomatch noinput you of your secret date. state.
maxspeechtimeout
Details:
RemindDate error “Please tell me a
hint that will remind you of your secret
date.”
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19. EngScheduling#VoiceEnrollment
a. Description

Simulates the NCA voice enrollment process. This process asks callers
for their 10-digit account number. (This is a recognition state.)

b. Special Features

c. Entry and Exit States

EngScheduling#EngScheduling EngScheduling#ConfirmAccountNbr
EngScheduling#ConfirmAccountNbr

d. Pre-rec Prompts
Entry Type = initial To get started on the voice enrollment process, I need your 10-digit

account number. If you don’t have an account number, or if you’ve lost
it, please go to your nearest police station to register for a new account.

If you have the account number, go ahead and say or key it in now.

Details:

VoiceEnrollment init “To get started on the voice enrollment process, |
need your 10-digit account number. If you don’t have an account
number, or if you’ve lost it, please go to your nearest police station to
register for a new account. If you have the account number, go ahead

and say or key it in now.”

Entry Type = reentry Please say or key-in your 10-digit account number one more time.

Details:
VoiceEnrollment reentry “Please say or key-in your 10-digit account

number one more time.”
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e. Grammar:

builtin:digits?length=10;minlength=10;maxlength=10

<userInput> accountNbr

”zero one two three four five six seven eight nine” <built-in “yes”>

f Actions

lastresult == true Thanks.

Details:

Generic_thanks “Thanks.”

-- Assign: accountNbr = lastresult EngScheduling#ConfirmA
ccountNbr
g Error Behaviors
WHEN (COUNT =1) Please say or key-in your 10-digit Continue with rec in this
nomatch noinput account number. state.
maxspeechtimeout
Details:
VoiceEnrollment errorl “Please say or
key-in your 10-digit account number.”
WHEN (COUNT =2) To get you started on the voice Continue with rec in this
nomatch noinput enrollment process, I need to have your | state.
maxspeechtimeout 10-digit account number. Please key it
in, or say ‘help’ for more information.
Details:
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VoiceEnrollment_error2 “To get you
started on the voice enrollment process,
I need to have your 10-digit account

number. Please key it in, or say ‘help

for more information.”

h. State-Specific Universal Behaviors

help In order to enroll in our automated Continue with rec in this
scheduling system, you must have a 10- | state.

digit account number. If you don’t have
your account number or if you’ve lost it,
please hang up and go to your local
police station to register for a new
account. If you have your account
number, please say or key-in the number

now.

Details:

VoiceEnrollment help “In order to
enroll in our automated scheduling
system, you must have a 10-digit
account number. If you don’t have your
account number or if you’ve lost it,
please hang up and go to your local
police station to register for a new
account. If you have your account
number, please say or key-in the number

”»

now.

20.  EngScheduling#VoiceVerification

a. Description
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Simulates the NCA verification process. This process asks callers for their
10-digit account number. (This is a recognition state.)

b. Special Features

c. Entry and Exit States

EngScheduling#EngScheduling EngScheduling#ConfirmAccountNbr2
EngScheduling#ConfirmAccountNbr2

d. Pre-rec Prompts
Entry Type = initial To get started, go ahead and say or key-in your 10-digit account number.
Details:

VoiceVerification_init “To get started, go ahead and say or key-in your

10-digit account number.”

Entry Type = reentry Please say or key-in your 10-digit account number one more time.

Details:
VoiceVerification reentry “Please say or key-in your 10-digit account

number one more time.”

e. Grammar:

builtin:digits?length=10;minlength=10;maxlength=10

”zero one two three four five six seven eight nine” <built-in true>

JA Actions
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lastresult == true Thanks.

Details:

Generic_thanks “Thanks.”

-- Assign: accountNbr = lastresult EngScheduling#ConfirmA
ccountNbr2
g Error Behaviors
WHEN ( COUNT =1) Please say or key-in your 10-digit Continue with rec in this
nomatch noinput account number. state.
maxspeechtimeout
Details:
VoiceVerification errorl “Please say or
key-in your 10-digit account number.”
WHEN ( COUNT =2) Please key-in your 10-digit account Continue with rec in this
nomatch noinput number or say ‘help’ for more state.
maxspeechtimeout information.
Details:
VoiceVerification_error2 “Please key-
in your 10-digit account number or say
‘help’ for more information.”

h. State-Specific Universal Behaviors

help To get started on the voice verification | Continue with rec in this
process, please say or key-in your 10- state.

digit account number. If you don’t have
a 10-digit account number or if you’ve

lost it, please go to your local police
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station to register for a new account. If
you have the number, please go ahead

and say or key it in now.

Details:

VoiceVerification_help “To get started
on the voice verification process, please
say or key-in your 10-digit account
number. If you don’t have a 10-digit
account number or if you’ve lost it,
please go to your local police station to
register for a new account. If you have
the number, please go ahead and say or

key it in now.”

21. EngDetaineeAppt Page Information
a. Description

This page demostrates the call flow for a detainee appointment scheduling
application, no interaction with backend database.

b. Page Variables

DetaineeISN
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c. Call Flow

D)
DEng DetaineesAppt

@)
NewAppointment FheckAppointme

Enter DetainesISN

3

ConfirmDetaines|SN

v

CheckDetaines|S

—  GetVisitationDate

v

GetVisitationTime

v

CorfirmVisitationDat...

22. EngDetaineeAppt#EngDetainee Appt
a. Description

Ask callers if they would like to schedule a new appointment to visit a
detainee or check to see if a pending appointment is scheduled. (This is a recognition
state.)

b. Special Features

c. Entry and Exit States
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EngScheduling#NbrCountVerify EngDetainee Appt#Check Appointment

EngDetainee Appt#NewAppointment

d. Pre-rec Prompts
Entry Type = initial Next, please select from the following options. If you’d like to make a

new appointment, say ‘new appointment’. If you’d like to check the

status of a pending appointment, say ‘check appointment’.

Details:

EngDetaineeAppt_init “Next, please select from the following options.
If you’d like to make a new appointment, say ‘new appointment’. If
you’d like to check the status of a pending appointment, say ‘check

2 9

appointment’.

e. Grammar:

EngDetaineeAppt_EngDetaineeAppt.gsl#Sample Rule

<userInput> newAppoinment, checkAppointment

”check appointment” <userInput checkAppointment>
”uh check appointment” <userInput checkAppointment>
”1’d like to check appointment” <userInput checkAppointment>

”check existing appointment”

”new appointment” <userInput newAppoinment>
”uh new appointment” <userInput newAppoinment>
”make new appointment” <userInput newAppoinment>
”1’d like to make a new appointment” <userInput newAppoinment>
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f Actions

lastresult$.interpretation.u | Sure. EngDetainee Appt#Check
serlnput == Appointment
“checkAppointment” Details:

Generic_sure “Sure.”

lastresult$.interpretation.u | Sure. EngDetainee Appt#NewA
serlnput == ppointment
“newAppoinment” Details:

Generic_sure “Sure.”

g. Error Behaviors
WHEN ( COUNT =1) Which did you want to do: set up anew | Continue with rec in this
nomatch noinput appointment or check a pending state.
maxspeechtimeout appointment?
Details:

EngDetaineeAppt_errorl “Which did
you want to do: set up a new

appointment or check a pending

appointment?”’
WHEN (COUNT =2) To set up a new appointment now, say | Continue with rec in this
nomatch noinput ‘new appointment’. To check a pending | state.
maxspeechtimeout appointment, say ‘check appointment’.

Details:

EngDetaineeAppt_error2 “To setup a
new appointment now, say ‘new
appointment’. To check a pending

5 9

appointment, say ‘check appointment’.
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h. State-Specific Universal Behaviors

help If you’d like to make a new appointment | Continue with rec in this
to meet with a detainee, say ‘new state.

appointment’. If you’d like to check a
pending appointment to see if it has
been scheduled, say ‘check

appointment’.

Details:

EngDetaineeAppt_help “If you’d like to
make a new appointment to meet with a
detainee, say ‘new appointment’. If
you’d like to check a pending
appointment to see if it has been

EIET)

scheduled, say ‘check appointment’.

23.  EngDetaineeAppt#CheckAppointment
a. Description

(This is a non-recognition processing state.)

b. Special Features

c. Entry and Exit States

EngDetainee Appt#EngDetaineeAppt --

d. Actions

-- Based on our records, you have no scheduled Return to the calling

appointments at this time. If you’ve called earlier |dialog
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to set up an appointment, note that it takes 24 hours
for the appointment to get scheduled. Please check

back at a later time.

Details:

CheckAppointment _init “Based on our records,
you have no scheduled appointments at this time. If
you’ve called earlier to set up an appointment, note
that it takes 24 hours for the appointment to get

scheduled. Please check back at a later time.”

24, EngDetaineeAppt#CheckDetaineeISN
a. Description

This process simulates interaction with a back-end database. It is
envisioned that the inputs to the database are the caller’s account number and detainee’s
ISN. The database will then match the two numbers, if the database confirms that the
caller is a registered visitor of the detainee, the database will generate a voice recording
of the detainee’s name. If the two numbers do not match, the system will return a prompt
stating that the caller is not a registered visitor of the detainee. (This is a non-recognition
processing state.)

b. Special Features

c. Entry and Exit States

EngDetainee Appt#ConfirmDetaineeISN EngDetainee Appt#GetVisitationDate

d. Actions

-- Next, please wait while I check to see if you're a | EngDetaineeAppt#GetVis

registered visitor of the detainee with ISN [URL itationDate

Expression] [1000msecs] Thanks. I’ve confirmed
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that you’re a registered visitor of Abu Musab Al-

Zarqawi

Details:

CheckDetaineeISN _initPart] “Next, please wait
while I check to see if you’re a registered visitor of
the detainee with ISN”

URL Expression: genISNumber(DetaineeISN)
Silence: 1000 msecs

CheckDetaineelSN _initPart2 “Thanks. I’ve
confirmed that you’re a registered visitor of”

DetaineeName “Abu Musab Al-Zarqawi”

25. EngDetaineeAppt#ConfirmDetaineeISN
a. Description

This process asks callers to confirm the detainee’s 9-digit ISN. (This is a
recognition state.)

b. Special Features

c Entry and Exit States

EngDetainee Appt#EnterDetaineeISN EngDetaineeAppt#EnterDetaineeISN
EngDetainee Appt#CheckDetainee]SN

d. Pre-rec Prompts
Entry Type = initial I heard [URL Expression] Is that right?
Details:

GenericPromptConfirm_partl “I heard”
URL Expression: genlSNumber(DetaineeISN)
GenericPromptConfirm_part2 “Is that right?”
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e. Grammar:

EngDetaineeAppt_ConfirmDetaineelSN.gsl#Basic_Yes No

<confirm>

no <confirm no>

yes <confirm yes>

f Actions

lastresult$.interpretation.c |I’m sorry. EngDetainee Appt#EnterD
onfirm == “no” etaineel SN
Details:

Generic_imSorry “I’m sorry.”

lastresult$.interpretation.c EngDetainee Appt#Check
onfirm == “yes” DetaineeISN
g. Error Behaviors
WHEN ( COUNT =1) I heard the detainee’s ISN as [URL Continue with rec in this
nomatch noinput Expression] If that’s right, say ‘yes’. If | state.
maxspeechtimeout it’s not, say ‘no’.
Details:

ConfirmDetaineeISN_error “I heard the
detainee’s ISN as”

URL Expression:
genlSNumber(DetaineeISN)

GenericPromptConfirm_yesNo “If
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that’s right, say ‘yes’. If it’s not, say

13 5 9

no’.
WHEN ( COUNT=2) I heard the detainee’s ISN as [URL Continue with rec in this
nomatch noinput Expression] If that’s right, say ‘yes’. If [ state.
maxspeechtimeout it’s not, say ‘no’.
Details:

ConfirmDetaineeISN_error “I heard the
detainee’s ISN as”

URL Expression:
genlSNumber(DetaineeISN)
GenericPromptConfirm_yesNo “If
that’s right, say ‘yes’. If it’s not, say

3 2 9

no .

h. State-Specific Universal Behaviors

help I’d like to make sure that I heard the Continue with rec in this
detainee’s ISN correctly. That was state.
[URL Expression] If that’s right, say

‘yes’. If it’s not, say ‘no’.

Details:

ConfirmDetaineeISN_help “T’d like to
make sure that I heard the detainee’s
ISN correctly. That was”

URL Expression:
genlSNumber(DetaineeISN)
GenericPromptConfirm_yesNo “If
that’s right, say ‘yes’. If it’s not, say

13 5 9

no-.
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26. EngDetaineeAppt#ConfirmVisitationDateTime
a. Description

This process confirms the date and time of the requested visit was
collected. (This is a recognition state.)

b. Special Features

c. Entry and Exit States

EngDetainee Appt#GetVisitationTime EngDetainee Appt#GetVisitationDate

d. Pre-rec Prompts

Entry Type = initial I heard that you’d like to visit Abu Musab Al-Zarqawi on [date:m]
[50msecs] [date:d] [SOmsecs] [date:y] [SOmsecs] [TTS Expression]
[100msecs] Is that right?

Details:

ConfirmVisitationDateTime confirm1 “I heard that you’d like to visit”
DetaineeName “Abu Musab Al-Zarqawi”

Generic_on “on”

TTS Expression [date:m]: DATE_OUT month

Silence: 50 msecs

TTS Expression [date:d]: DATE_OUT _day

Silence: 50 msecs

TTS Expression [date:y]: DATE _OUT year

Silence: 50 msecs

TTS Expression: TIME_OUT time + © * + TIME OUT _AM PM
Silence: 100 msecs

GenericPromptConfirm_part2 “Is that right?”
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e. Grammar:
EngDetaineeAppt _ConfirmVisitationDate Time.gsl#Basic Yes N

o

<confirm>

”no” <confirm no>
”yes” <confirm yes>
JA Actions
lastresult$.interpretation.c | I’m sorry. EngDetainee Appt#GetVis
onfirm == “no” itationDate
Details:

Generic_imSorry “I’m sorry.”

lastresult$.interpretation.c | Thanks, I’ve submitted the details of your request | Return to the calling
onfirm == “yes” for this visit. Please call us back in 24 hours to see | dialog

if your requested visit has been scheduled.

Details:

ConfirmDateTime post “Thanks, I’ve submitted
the details of your request for this visit. Please call
us back in 24 hours to see if your requested visit

has been scheduled.”

g. Error Behaviors

WHEN ( COUNT =1) I’d like to make sure that I got all the Continue with rec in this

nomatch noinput details for your request correctly. You’d | state.
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maxspeechtimeout

like to visit Abu Musab Al-Zarqawi on
[date:m] [SOmsecs] [date:d] [SOmsecs]
[date:y] at [SOmsecs] [time:hm)] Is that
right?

Details:
ConfirmVisitationDateTime help “T"d
like to make sure that I got all the details
for your request correctly. You’d like to
visit”

DetaineeName “Abu Musab Al-
Zarqawi”

Generic_on “on”

TTS Expression [date:m]:
DATE OUT month

Silence: 50 msecs

TTS Expression [date:d]:

DATE OUT day

Silence: 50 msecs

TTS Expression [date:y]:

DATE_OUT year

Generic_at “at”

Silence: 50 msecs

TTS Expression [time:hm]:
TIME_OUT time+ © “ +
TIME OUT AM PM
GenericPromptConfirm_part2 “Is that
right?”

WHEN (COUNT =2)
nomatch noinput

maxspeechtimeout

I’d like to make sure that I got all the
details for your request correctly. You’d
like to visit Abu Musab Al-Zarqawi on
[date:m] [SOmsecs] [date:d] [SOmsecs]
[date:y] at [SOmsecs] [time:hm)] Is that
right?

Continue with rec in this

state.
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Details:
ConfirmVisitationDateTime help “I"d
like to make sure that I got all the details
for your request correctly. You’d like to
visit”

DetaineeName “Abu Musab Al-
Zarqawi”

Generic_on “on”

TTS Expression [date:m]:
DATE OUT month

Silence: 50 msecs

TTS Expression [date:d]:

DATE _OUT day

Silence: 50 msecs

TTS Expression [date:y]:

DATE_OUT year

Generic_at “at”

Silence: 50 msecs

TTS Expression [time:hm]:
TIME OUT time+ * ‘ +
TIME_OUT_AM PM
GenericPromptConfirm_part2 “Is that
right?”

h. State-Specific Universal Behaviors

help I’d like to make sure that I got all the Continue with
details for your request correctly. You’d rec in this state.
like to visit Abu Musab Al-Zarqawi on
[date:m] [SOmsecs] [date:d] [SOmsecs]
[date:y] at [SOmsecs] [time:hm)] Is that

right?

Details:
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ConfirmVisitationDateTime _help “I’d
like to make sure that I got all the details
for your request correctly. You’d like to
visit”

DetaineeName “Abu Musab Al-
Zarqawi”

Generic_on “on”

TTS Expression [date:m]:
DATE OUT month

Silence: 50 msecs

TTS Expression [date:d]:

DATE OUT day

Silence: 50 msecs

TTS Expression [date:y]:
DATE OUT year

Generic_at “at”

Silence: 50 msecs

TTS Expression [time:hm]:

TIME _OUT time+ ‘ “+
TIME OUT AM_PM
GenericPromptConfirm_part2 “Is that
right?”

27. EngDetaineeAppt#EnterDetaineeISN
a. Description

This process asks callers to enter a detainee’s ISN to schedule a visit.
(This is a recognition state.)

b. Special Features

c. Entry and Exit States

EngDetainee Appt#NewAppointment EngDetainee Appt#ConfirmDetaineelSN

EngDetainee Appt#ConfirmDetaineeISN
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d. Pre-rec Prompts

Entry Type = initial Please say or key in all 9-digits of the detainee’s ISN.

Details:
EnterDetaineeISN init “Please say or key in all 9-digits of the
detainee’s ISN.”

Entry Type = reentry Please give me the 9-digit ISN one more time.

Details:
EnterDetaineeISN_reentry “Please give me the 9-digit ISN one more

time.”

e. Grammar: builtin:digits?length=9;minlength=9;maxlength=9

”one two three four five six seven eight nine” <built-in “yes™>
f Actions
e R
lastresult == true Thanks.
Details:

Generic_thanks “Thanks.”

-- Assign: DetaineelSN = lastresult EngDetainee Appt#Confir
mDetainee]lSN

g Error Behaviors
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WHEN (COUNT =1) Please say or key-in the detainee’s 9- Continue with rec in this
nomatch noinput digit ISN. state.
maxspeechtimeout

Details:

EnterDetaineeISN_error “Please say or

key-in the detainee’s 9-digit ISN.”

WHEN ( COUNT =2) Please say or key-in the detainee’s 9- Continue with rec in this
nomatch noinput digit ISN. state.
maxspeechtimeout

Details:

EnterDetaineeISN_error “Please say or

key-in the detainee’s 9-digit ISN.”

h. State-Specific Universal Behaviors

help Please say or key-in the detainee’s 9- Continue with rec in this
digit ISN. state.
Details:

EnterDetaineelSN_error “Please say or

key-in the detainee’s 9-digit ISN.”

28.  EngDetaineeAppt#GetVisitationDate
a. Description

This process asks callers to specify a complete date (day, month, and year)
of their requested visit. (This is a recognition state.)

b. Special Features

c Entry and Exit States
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EngDetainee Appt#CheckDetaineeISN EngDetainee Appt#GetVisitationTime
EngDetainee Appt#ConfirmVisitationDateTime

d. Pre-rec Prompts
Entry Type = initial Please tell me the date for when you’d like to visit. Abu Musab Al-

Zarqawi Please say a complete date, including the month, day and year.

For example, you could say May 18, 2005.

Details:

GetVisitationDate initPartl “Please tell me the date for when you’d
like to visit.”

DetaineeName “Abu Musab Al-Zarqawi”

GetVisitationDate initPart2 “Please say a complete date, including the

month, day and year. For example, you could say May 18, 2005.”

Entry Type = reentry Please tell me the full date once again. For example, you could say May
18, 2005.

Details:

GetVisitationDate reentryPartl “Please tell me the full date once
again.”

GetVisitationDate reentryPart2 “For example, you could say May 18,
2005.”

e. Grammar:
EngDetaineeAppt_GetVisitationDate.gsitDATE _VOICE_OR _D
TMF

<day> day
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<month> month

<year> year

”may thirteenth nineteen ninety-nine” <day day>
<month month>
<year year>

the thirteenth of may nineteen ninety nine” <day day>
<month month>
<year year>

”five thirteen nineteen ninety nine” <day day>
<month month>
<year year>

f Actions

-- Assign: DATE_OUT day =

lastresult$.interpretation.date.day

Assign: DATE_OUT _month =

lastresult$.interpretation.date.month

Assign: DATE OUT year =

lastresult$.interpretation.date.year
Log: 'DATE OUT dayis ‘ + DATE OUT day

Log: 'DATE OUT month is ‘ +
DATE OUT month

Log: 'DATE OUT yearis ‘ +DATE OUT year

-- Thanks. EngDetainee Appt#GetVis

itationTime
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Details:
Generic_thanks “Thanks.”

g. Error Behaviors
WHEN ( COUNT =1) Tell me the date that you’d like to visit. | Continue with rec in this
nomatch noinput Abu Musab Al-Zarqawi Please say a state.
maxspeechtimeout complete date, including the month, day

and year. For example, you could say

May 18, 2005.

Details:

GetVisitationDate errorPart]l “Tell me
the date that you’d like to visit.”
DetaineeName “Abu Musab Al-
Zarqawi”

GetVisitationDate errorPart2 “Please
say a complete date, including the
month, day and year. For example, you

could say May 18, 2005.”

WHEN ( COUNT =2) Tell me the date that you’d like to visit. |Continue with rec in this
nomatch noinput Abu Musab Al-Zarqawi Please say a state.
maxspeechtimeout complete date, including the month, day

and year. For example, you could say

May 18, 2005.

Details:

GetVisitationDate errorPartl “Tell me
the date that you’d like to visit.”
DetaineeName “Abu Musab Al-
Zarqawi”

GetVisitationDate errorPart2 “Please
say a complete date, including the

month, day and year. For example, you
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could say May 18, 2005.”

h. State-Specific Universal Behaviors

help To set up your appointment, I need to|Continue with rec in this
know the date that you’d like to visit. | state.

Abu Musab Al-Zarqawi Please tell me
the complete date, including the month,
day and year. For example, you could
say May 18, 2005.

Details:

GetVisitationDate helpPart] “To set up
your appointment, I need to know the
date that you’d like to visit.”
DetaineeName “Abu  Musab Al-
Zarqawi”

GetVisitationDate _helpPart2 ~ “Please
tell me the complete date, including the
month, day and year. For example, you
could say May 18, 2005.”

29.  EngDetaineeAppt#GetVisitationTime
a. Description

This process asks callers to specify the hour and minute and AM/PM of
their requested visit. (This is a recognition state.)

b. Special Features

c. Entry and Exit States

EngDetainee Appt#GetVisitationDate EngDetainee Appt#ConfirmVisitationDateTime
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d. Pre-rec Prompts

Entry Type = initial Next, tell me the time you’d like to visit. You can choose any time

between the hours of 8 AM to 4 PM.

Details:
GetVisitationTime init “Next, tell me the time you’d like to visit. You

can choose any time between the hours of 8§ AM to 4 PM.”

e. Grammar:
EngDetaineeAppt_GetVisitationTime.gsI#tTIME VOICE _OR_D
TMF

<am_pm> am, pm
<hr> »[hour]”
<min> ”[min]”

”a quarter to six in the morning” <am_pm am>
”noon” <am_pm pm>
<time 0>
“two to two” <time 158>
”four o’clock p m” <am_pm pm>
<time 400>
JA Actions

-- Thanks. EngDetainee Appt#Confir

mVisitationDateTime

Details:
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Generic_thanks “Thanks.”

Assign: TIME_OUT time =
lastresult$.interpretation.hr + 2’

+lastresult$.interpretation.min

Assign: TIME OUT AM PM =

lastresult$.interpretation.am_pm

g Error Behaviors
WHEN (COUNT =1) Just say the time that you’d like to visit | Continue with rec in this
nomatch noinput Abu Musab Al-Zargawi You can choose | state.
maxspeechtimeout any time between the hours of § AM to

4 PM. For example, you can say, 2 PM.

Details:

GetVisitationTime _errorPartl “Just say
the time that you’d like to visit”
DetaineeName “Abu Musab Al-
Zarqawi”

GetVisitationTime errorPart2 “You can
choose any time between the hours of §

AM to 4 PM. For example, you can say,

2 PM.”
WHEN ( COUNT =2) Tell me the date that you’d like to visit. |Continue with rec in this
nomatch noinput Abu Musab Al-Zarqawi You can choose | state.
maxspeechtimeout any time between the hours of 8 AM to

4 PM. For example, you can say, 2 PM.

Details:

GetVisitationDate errorPartl “Tell me
the date that you’d like to visit.”
DetaineeName “Abu Musab Al-
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Zarqawi”

GetVisitationTime errorPart2 “You can
choose any time between the hours of 8
AM to 4 PM. For example, you can say,
2 PM.”

h. State-Specific Universal Behaviors

help To complete the meeting request, I need | Continue with rec in this
to know the time that you’d like to visit. | state.

Abu Musab Al-Zargawi You can choose
any time between the hours of 8 AM and

4 PM. For example, you can say 2 PM.

Details:

GetVisitationTime helpPart]l “To
complete the meeting request, I need to
know the time that you’d like to visit.”
DetaineeName “Abu Musab Al-
Zarqawi”

GetVisitationTime helpPart2 “You can
choose any time between the hours of 8
AM and 4 PM. For example, you can
say 2 PM.”

30 EngDetainee Appt#NewAppointment
a. Description

This process asks callers if they have the detainee’s Internment Serial
Number (ISN). (This is a recognition state.)
b. Special Features

c. Entry and Exit States
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EngDetainee Appt#EngDetaineeAppt EngDetainee Appt#EnterDetaineeISN

d. Pre-rec Prompts
Entry Type = initial In order to make a new appointment, you must have the detainee’s

Internment Serial Number, or ISN. Do you have the ISN?

Details:

NewAppointment_init “In order to make a new appointment, you must
have the detainee’s Internment Serial Number, or ISN. Do you have the
ISN?”

e. Grammar:

EngDetaineeAppt_NewAppointment.gsl#Basic_Yes No

<confirm>

no <confirm no>

yes <confirm yes>

JA Actions

lastresult$.interpretation.c | In order to make a new appointment to visit a Return to the calling
onfirm == “no” detainee, you must have the detainee’s ISN. Due to | dialog

security reasons, we cannot give you the ISN over
the telephone. But you can get that number by
going to your local police station. Please call back

once you get it, and I’ll help you set up your
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appointment.

Details:

AccessDenial init “In order to make a new
appointment to visit a detainee, you must have the
detainee’s ISN. Due to security reasons, we cannot
give you the ISN over the telephone. But you can
get that number by going to your local police
station. Please call back once you get it, and I’1l

help you set up your appointment.”

lastresult$.interpretation.c EngDetainee Appt#EnterD

onfirm == “yes” etaineel SN

g Error Behaviors

WHEN ( COUNT =1) If you have the detainee’s ISN, say “yes’. If you don’t, Continue with rec in
nomatch noinput say ‘no’. this state.
maxspeechtimeout
Details:

NewAppointment_error “If you have the detainee’s ISN,

say ‘yes’. If you don’t, say ‘no’.”

WHEN (COUNT =2) If you have the detainee’s ISN, say ‘yes’. If you don’t, Continue with rec in
nomatch noinput say ‘no’. this state.
maxspeechtimeout
Details:

NewAppointment_error “If you have the detainee’s ISN,

say ‘yes’. If you don’t, say ‘no’.”

h. State-Specific Universal Behaviors

help In order to make a new appointment, you must have | Continue with rec in this

the detainee’s Internment Serial Number or ISN. If state.
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Details:

appointment, you must have the detainee’s

I’1I tell you how to get that information.”

you have the ISN, please say ‘yes’, if you don’t, just

say ‘no’ and I’1l tell you how to get that information.

NewAppointment_help “In order to make a new

Internment Serial Number or ISN. If you have the

ISN, please say ‘yes’, if you don’t, just say ‘no’ and

K.

ENGMAINMENU APPENDICES

1. Grammar and Slot Definitions

EngMainMenu#EngMainMen | EngMainMenu_EngMainMenu. |userInput information, directions,
u gsl#Sample Rule scheduling,
EngMainMenu#EngVisitInfor | EngMainMenu_EngVisitInform | UserInput repeatMessage,
mation ation.gsl#Sample Rule returnMainMenu,
EngMainMenu#EngDirection | EngMainMenu_EngDirections.g | UserInput repeatDirections,
s sl#Sample Rule returnMainMenu,
EngScheduling#EngScheduli | EngScheduling EngScheduling. |userlnput yes, no,

ng gsl#Sample Rule

EngScheduling#VoiceEnroll | builtin:digits?length=10;minleng | userInput accountNbr,
ment th=10;maxlength=10

EngScheduling#ConfirmAcco | EngScheduling ConfirmAccoun | confirm yes, no,

untNbr tNbr.gsl#Basic_Yes No

EngScheduling#NbrCountOn | EngScheduling NbrCountOne.g |uselnput nbrCount,

e sl#Sample Rule

EngScheduling#NbrCountTw | EngScheduling NbrCountTwo.g | userInput nbrCount,

0 sl#Sample Rule

EngScheduling#NbrCountThr [ EngScheduling NbrCountThree. | userInput nbrCount,
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ee gsl#Sample Rule
EngScheduling#EnrollmentPi | builtin:digits?length=4;minlengt | enrollmentPin | pinNbr,
n h=4;maxlength=4
EngScheduling#ConfirmEnro | EngScheduling ConfirmEnrollP | confirm yes, no,
1IPin in.gsl#Basic_Yes No
EngScheduling#EnrollCheck |EngScheduling EnrollCheck.gsl | userInput enrollMeNow,

#Sample Rule
EngScheduling#VoiceVerific |builtin:digits?length=10;minleng [ userInput accountNbr,
ation th=10;maxlength=10
EngScheduling#ConfirmAcco | EngScheduling_ConfirmAccoun | confirm yes, no,
untNbr2 tNbr2.gsl#Basic_Yes No
EngScheduling#NbrCountVer | EngScheduling NbrCountVerifi | uselnput nbrCount,
ify y.gsl#Sample Rule
EngScheduling#ConfirmSecr | EngScheduling ConfirmSecret |confirm no, yes,
etDate Date.gsl#Basic_Yes No
EngScheduling#GetSecretDat | EngScheduling GetSecretDate.g | day day,
e si#DATE _VOICE OR DTMF |month month,

year year,

EngDetaineeAppt#EngDetain | EngDetaineeAppt EngDetainee |userlnput newAppoinment,
eeAppt Appt.gsl#Sample Rule checkAppointment,
EngDetaineeAppt#NewAppoi | EngDetaineeAppt NewAppoint |confirm yes, no,
ntment ment.gsl#Basic_Yes No
EngDetaineeAppt#EnterDetai | builtin:digits?length=9;minlengt [userInput detaineeISN,
neelSN h=9;maxlength=9
EngDetaineeAppt#ConfirmD | EngDetaineeAppt ConfirmDeta |confirm yes, no,
etaineel SN ineeISN.gsl#Basic_Yes No
EngDetaineeAppt#GetVisitati | EngDetaineeAppt GetVisitation | day day,
onDate Date.gsl#DATE VOICE OR D [ month month,

TMF year year,
EngDetainee Appt#GetVisitati | EngDetaineeAppt_GetVisitation |am_pm am, pm,
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onTime Time.gsI#TIME VOICE OR D |hr ”[hour]”,
TMF min ”[min]”,
EngDetainee Appt#ConfirmVi | EngDetaineeAppt ConfirmVisit | confirm no, yes,
sitationDateTime ationDateTime.gsl#Basic_Yes
No

2. Prompt List

help universal ”Okay, here’s some help.”

operator_universal ”I’m sorry, there are no representatives available.”

global errorl ”Sorry.”

global error2 ”Sorry. I still didn’t get that.”

global_error3 ”Sorry, we’re experiencing some technical difficulty right now.

Please try again at a later time.”

EngMainMenu_init ”Please select from the following options. To get general visitor
information, including visiting hours, say ‘information’. To get
directions to our facility, say ‘directions’. To set up a meeting

using our automated scheduling system, say ‘scheduling’.”

Generic_sure ”Sure.”

EngMainMenu_help ”With this system, you can choose from the following options. If
you’d like to get general visitor information including visiting
hours, say ‘information’. If you’d like to get directions to
Baghdad Central Correctional Facility, say ‘directions’. If you’d
like to set up a visit with a detainee using our automated

scheduling system, say ‘scheduling’.”

EngMainMenu_error ”Which would you like to do? get information, get directions, or

use our automated scheduling system.”

EngVisitInformation_init ”Baghdad Central Correctional Facility is open for detainee
visitors from 8 AM to 4 PM, Monday through Saturday. Would
you like to hear that information again or return to the main

menu? If you’re done for now, please feel free to hang up.”
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EngVisitInformation _help

”To hear the visitation information again, say ‘repeat’. To return
to the main menu, say ‘main menu’. Or if you don’t need anything

else, say goodbye or just hang up.”

EngVisitInformation errorl

”Which do you want to do: hear the visitor information again or

return to the main menu? If you’re done, say goodbye or just hang

EE)

up.

EngVisitInformation_error2

”If you want to hear the visitor information again, say ‘repeat’. If
you want to return to the main menu, say ‘main menu’. If you’re

done, say goodbye or just hang up.”

EngDirections_init

”Baghdad Central Correctional Facility is located 20 miles west of
Baghdad, in the town of Abu Ghraib. From Baghdad, go west on
highway six for 18 miles then take exit nine at Abu Ghraib. Our
facility is located 2 miles southwest of exit nine. Would you like
to hear the directions again or return to the main menu? If you’re

done for now, please feel free to hang up.”

EngDirections_help

”To hear the directions to our facility, say ‘repeat’. To return to
the main menu, say ‘main menu’. If you don’t need anything else,

say goodbye or just hang up.”

EngDirections_errorl

”Which would you like to do: hear the directions again or return

to the main menu? If you’re done for now, please feel free to hang

’

up.

EngDirections_error2

”If you want to hear the directions again, say ‘repeat’. If you want
to return to the main menu, say ‘main menu’. If you’re done, say

goodbye or just hang up.”

EngScheduling_init

”In order to use our automated scheduling system, you must be an
enrolled user. Are you an enrolled user? If you are, say ‘yes’. If

you’re not, say ‘no’ and I’ll help you to enroll in our system.”

Generic_thanks

”Thanks.”

EngScheduling_help

”In order to use our automated scheduling system, you must be an
enrolled user. If you are already enrolled in our automated
scheduling system, say ‘yes’. If you’re not, say ‘no’ and I’ll help

you to enroll in our system.”
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EngScheduling_errorl

”If you’re enrolled, say ‘yes’. If you’re not, say ‘no’ and I’1l help

you to enroll in our system.”

EngScheduling_error2

”If you’re already enrolled in our system, say ‘yes’. If you’re not
or if you’re not sure, say ‘no’, and I’ll help you to enroll in our

system.”

VoiceEnrollment init

”To get started on the voice enrollment process, I need your 10-
digit account number. If you don’t have an account number, or if
you’ve lost it, please go to your nearest police station to register
for a new account. If you have the account number, go ahead and

say or key it in now.”

VoiceEnrollment reentry

”Please say or key-in your 10-digit account number one more

time.”

VoiceEnrollment help

”In order to enroll in our automated scheduling system, you must
have a 10-digit account number. If you don’t have your account
number or if you’ve lost it, please hang up and go to your local
police station to register for a new account. If you have your

account number, please say or key-in the number now.”

VoiceEnrollment errorl

”Please say or key-in your 10-digit account number.”

VoiceEnrollment_error2

”To get you started on the voice enrollment process, I need to
have your 10-digit account number. Please key it in, or say ‘help’

for more information.”

Generic_imSorry

”I’m sorry.”

Generic_great

”QGreat!”

NbrCountOne _init

”Now, to create your voiceprint, first I’1l ask you to count from 1
to 9, three separate times, so that the system can analyze your
voice. Then I’1l ask you for some secret information that we might
need to get from you occasionally, just for extra security. So to get
started, please count out loud, once from 1 to 9 like this, one, two,

three, and so on.”

NbrCount_help

”In order to create your voiceprint, please count out loud, once

from 1 to 9 like this, one, two, three, and so on.”

NbrCount_error

”Please count out loud, once, from 1 to 9 like this one, two, three,
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and so on.”

NbrCountTwo _init

”And, once more, please?”

NbrCountThree init

”And one last time.”

EnrollmentPin_init

”Next, I need to get the 4-digit enrollment code from the
enrollment notice that we sent you. So take a moment to find that
code now, and when you’re ready, go ahead and say it, or just key

itin.”

EnrollmentPin_reentry

”Please say or key in your 4-digit enrollment code again.”

EnrollmentPin_help

”Please say or key in your 4-digit enrollment code from the

enrollment notice that we sent you.”

EnrollmentPin_error

”Please say or key in your 4-digit enrollment code.”

EnrollCheck_init

”Now it looks like we haven’t yet enrolled you in our Voiceprint
Verification System. This’ll let us identify you using your unique
voiceprint, which is faster and more convenient that a PIN or
password. We only need to enroll you once, and it’ll just take a
minute. To go ahead with the enrollment process right now, say

‘enroll me now’.”

EnrollCheck help

”To go ahead with the enrollment process right now, say ‘enroll

me now’.”

EnrollCheck error

”To get started on the enrollment process, say ‘enroll me now’.”

VoiceVerification_init

”To get started, go ahead and say or key-in your 10-digit account

number.”

VoiceVerification reentry

”Please say or key-in your 10-digit account number one more

time.”

VoiceVerification_help

”To get started on the voice verification process, please say or
key-in your 10-digit account number. If you don’t have a 10-digit
account number or if you’ve lost it, please go to your local police
station to register for a new account. If you have the number,

please go ahead and say or key it in now.”

VoiceVerification_errorl

”Please say or key-in your 10-digit account number.”
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VoiceVerification_error2

”Please key-in your 10-digit account number or say ‘help’ for

more information.”

NbrCountVerify init

”Now to verify your voice, please count out loud from one up to

nine.”

NbrCountVerify post

”You’re been verified.”

NbrCountVerify help

”In order to verify your account, please count out loud once from

1 to 9 like this, one, two, three and so on.”

RemindDate init

”Now think of a hint that’ll remind you of that date. After you
hear the beep, tell me that hint and we’ll record it so that we can
play it back to you later. So, for example, you might say my

mother’s birthday or my graduation date.”

RemindDate post

”OK! we’ve successfully enrolled your voiceprint.”

RemindDate_error

”Please tell me a hint that will remind you of your secret date.”

GetSecretDate init

”Next I’1l get the secret information that we’ll ask you for
occasionally. This’ll be a date that’s easy for you to remember,
but hard for others to guess, like a special anniversary or a
friend’s birthday. So, think of the secret date you’d like to use,
and when you’re ready, just tell me that date, including the year,

like this April 1st 1998.”

GetSecretDate reentry

”Please reenter your secret date, like this, April 1st 1998.”

GetSecretDate help

”Please enter a secret date that’s easy for you to remember, but
hard for others to guess. When you’re ready, just tell me that date,

including the year, like this April 1st 1998.”

GetSecretDate_errorl

”Please say or key in your secret date, like this, April 1st 1998.”

GetSecretDate_error2

”Please enter a date that’s easy for you to remember, but hard for
others to guess, like a special anniversary or a friend’s birthday.
So, think of the secret date you’d like to use, and when you’re
ready, just tell me that date, including the year, like this April 1st
1998.”

EngDetaineeAppt_init

”Next, please select from the following options. If you’d like to

make a new appointment, say ‘new appointment’. If you’d like to
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check the status of a pending appointment, say ‘check

5 9

appointment’.

EngDetaineeAppt_help

”If you’d like to make a new appointment to meet with a detainee,
say ‘new appointment’. If you’d like to check a pending
appointment to see if it has been scheduled, say ‘check

5 9

appointment’.

EngDetaineeAppt_errorl

”Which did you want to do: set up a new appointment or check a

pending appointment?”’

EngDetaineeAppt_error2

”To set up a new appointment now, say ‘new appointment’. To

5 95

check a pending appointment, say ‘check appointment’.

NewAppointment _init

”In order to make a new appointment, you must have the
detainee’s Internment Serial Number, or ISN. Do you have the

ISN?”

AccessDenial_init

”In order to make a new appointment to visit a detainee, you must
have the detainee’s ISN. Due to security reasons, we cannot give
you the ISN over the telephone. But you can get that number by
going to your local police station. Please call back once you get it,

and I’ll help you set up your appointment.”

NewAppointment_help

”In order to make a new appointment, you must have the
detainee’s Internment Serial Number or ISN. If you have the ISN,
please say ‘yes’, if you don’t, just say ‘no’ and I’ll tell you how to

get that information.”

NewAppointment_error

”If you have the detainee’s ISN, say ‘yes’. If you don’t, say ‘no’.”

EnterDetaineeISN init

”Please say or key in all 9-digits of the detainee’s ISN.”

EnterDetaineeISN_reentry

”Please give me the 9-digit ISN one more time.”

EnterDetaineeISN_error

”Please say or key-in the detainee’s 9-digit ISN.”

CheckAppointment_init

”Based on our records, you have no scheduled appointments at
this time. If you’ve called earlier to set up an appointment, note
that it takes 24 hours for the appointment to get scheduled. Please

check back at a later time.”

GetVisitationTime _init

”Next, tell me the time you’d like to visit. You can choose any
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time between the hours of 8 AM to 4 PM.”

ConfirmDateTime_post

”Thanks, I’ve submitted the details of your request for this visit.
Please call us back in 24 hours to see if your requested visit has

been scheduled.”

GenericPromptConfirm_partl

T heard”

GenericPromptConfirm_part2

”Is that right?”

ConfirmAccountNbr_help

”I’d like to make sure that I heard your account number correctly.

That was”

GenericPromptConfirm_yesNo

”If that’s right, say ‘yes’. If it’s not, say ‘no’.”

ConfirmAccountNbr_error

I got your account number as”

ConfirmEnrollmentPin_help

”I’d like to make sure that I heard your enrollment code correctly.

That code was”

ConfirmEnrollmentPin_error

I got your secret date as”

ConfirmSecretDate help

”I’d like to make sure I got your secret date correctly. If your

secret date is”

ConfirmSecretDate error

”I’d like to make sure I got your secret date correctly. I heard the

date as”

ConfirmDetaineeISN_help

”I’d like to make sure that I heard the detainee’s ISN correctly.

That was”

ConfirmDetaineeISN_error

] heard the detainee’s ISN as”

CheckDetaineeISN initPart1

”Next, please wait while I check to see if you’re a registered

visitor of the detainee with ISN”

CheckDetaineelSN _initPart2

”Thanks. I’ve confirmed that you’re a registered visitor of”

DetaineeName

”Abu Musab Al-Zarqawi”

GetVisitationDate initPartl]

”Please tell me the date for when you’d like to visit.”

GetVisitationDate _initPart2

”Please say a complete date, including the month, day and year.

For example, you could say May 18, 2005.”

GetVisitationDate reentryPart]

”Please tell me the full date once again.”
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GetVisitationDate reentryPart2

”For example, you could say May 18, 2005.”

GetVisitationDate helpPart!

”To set up your appointment, I need to know the date that you’d

like to visit.”

GetVisitationDate helpPart2

”Please tell me the complete date, including the month, day and

year. For example, you could say May 18, 2005.”

GetVisitationDate errorPartl

”Tell me the date that you’d like to visit.”

GetVisitationDate errorPart2

”Please say a complete date, including the month, day and year.

For example, you could say May 18, 2005.”

GetVisitationTime helpPart1

”To complete the meeting request, I need to know the time that

you’d like to visit.”

GetVisitationTime _helpPart2

”You can choose any time between the hours of 8 AM and 4 PM.

For example, you can say 2 PM.”

GetVisitationTime _errorPart1

”Just say the time that you’d like to visit”

GetVisitationTime _errorPart2

”You can choose any time between the hours of 8 AM to 4 PM.

For example, you can say, 2 PM.”

ConfirmVisitationDateTime confirml

I heard that you’d like to visit”

Generic_on

ER) 2

on

ConfirmVisitationDateTime help

”I’d like to make sure that I got all the details for your request

correctly. You’d like to visit”

Generic_at

99,499

at
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APPENDIX B. NPS SPEAKER VERIFICATION TEST
INVITATION LETTER

14 April 2005

From: Mr. James Ehlert, Naval Postgraduate School (NPS), Information Sciences Department
To: Prospective Participants

Subj:  INVITATION LETTER FOR NPS VOICE ENROLLMENT AND VERIFICATION TEST.

Encl: (1) Sample Voice Enrollment and Verification Call-flow
(2) Participant Consent Form
(3) Minimal Risk Consent Statement
(4) Privacy Act Statement
(5) User Feedback Questionnaire

Ladies and Gentlemen,

1. On behalf of the Naval Postgraduate School (NPS), I would like to respectfully request your
participation in a voice verification test (dates provided below). The research program is conducted by
NPS and is sponsored by the Office of Secretary of Defense (OSD). The test will attempt to study the
feasibility of remote voice enrollment and voice verification in support of War on Terrorism (WoT)
security requirements. During this test NPS will evaluate the voice verification accuracy of a
commercially packaged voice verification application called Nuance Caller Authentication (NCA) 1.0
provided by Nuance Communications Inc.

2. Test Period. The voice verification test will be conducted in two phases, as described below:

Date Event Remark

20-24 Apr 05 Initial Voice Enrollment The voice verification system will be operational from
(Wed-Sun) & Wednesday, April 20, 12:00 AM (PST) to Sunday, April 24,
eimott Voice Verification Testing | 11:59 PM (PST).

2-8 May 05
(Mon-Sun)

The voice verification system will be operational from Monday,
May 2, 12:00 AM (PST) to Sunday, May 8, 2005 11:59 PM
(PST).

Voice Verification Testing

For the initial voice enrollment and verification testing (20-24 Apr 05) please call one of the following
telephone numbers listed below, six separate times during the first test period: once to enroll your voice
biometric and five times to verify your voice biometric. Please space out the frequency of your calls to
the system with a minimum of 4-hours in between each call.

And for subsequent voice verification testing (2-8 May 05) please call the system again, four separate
times to verify your voice biometric, for a total of ten calls for the entire voice verification test.

»  (831) 656-1905
»  (831) 656-1906
» (831) 656-1907
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Note: Dite to a large niumber of users, the system may be busy; in this case please call one of the other telephone
mumbers listed above or try again at a later time. Also, it is not necessary to enroll and verifyy your voice biometric
on the same telephone number, you may enroll using one of the listed telephone nuintber above and verify on another,
all three telephone ninbers are linked to the same database. Yourr participation is very important for the success of
this project.

3. Test Instructions.

As a participant, please respond to system prompts. The voice enrollment process will take less than two
minutes to complete and the verification process will take less than a minute. Enclosure (1) is provided to
demonstrate the call flow dialog of the enrollment and verification process.

During the initial enrollment phase, the system will ask you for a 10-digit account number. NPS
recommends using your telephone number but any 10-digit number will suffice. NPS also recommends
participants write down their 10-digit number since it is the unique identitier that matches your voice
sample to your stored voice biometric.

In addition to the 10-digit number, the system will also ask you for a 4-digit enrollment pin code, please
use any 4-digit code for the enrollment pin code. It is not necessary to remember the 4-digit PIN once
you have enrolled in the system.

4. Consent Forms. In order to participate in this test, please sign and complete the following enclosed
forms (see below) and send it via email to sklee@nps.edu or via fax to (831) 656-3679, attention: Capt
Samuel Lee. These forms are to ensure your privacy and to ensure you that the data collected in support
of this test will be kept in strict confidentiality.

Note: The system will not ask you for any sensitive information like name, social security number, and etc.

* Participant Consent Form (see Enclosure 2)
*  Minimal Risk Consent Statement (see Enclosure 3)
* Privacy Act Statement (see Enclosure 4)

5. Test Feedback. Lastly, upon completion of this test, please fill out the attached User Feedback
Questionnaire (see Enclosure 5) and send it via email to sklee@nps.edu or via fax to (831) 656-3679,
attention: Capt Samuel Lee. Your feedback is very important to us.

6. The NPS greatly appreciates your participation in this test. If there are any questions please contact
my points-of-contact in this matter: Capt Samuel Lee at (831) 869-9638 or via email at sklee@nps.edu, or
Dr. Pat Sankar at (714) 206-7685 or via email at pvsankar@nps.edu.

Very Respectfully,
James Ehlert

NSA Cryptologic Research Chair
Naval Postgraduate School
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SAMPLE NCA SYSTEM ENROLLMENT CALL FLOW

System: Thanks for calling Nuance Caller Authentication, powered by Nuance Verifier! To get started, go ahead and say or key-
in your 10-digit account number.

Caller: (Speech or DTMF entry) 8005551212
System: Thanks. [ heard 8 0055 5 12 1 2. Is that right?
Caller: Yes.

System: Thanks. And next, I need to get the 4-digit enrollment code from the enrollment notice that we sent you. So take a
moment to find that code now, and when yout 're ready, go ahead and say it, or just key it in.

Caller: 1234

System: Thanks. I heard 1 2 3 4. Is that right?

Caller: Yes.

System: Great. Now, it looks like we haven 't yet enrolled you in the Voiceprint Verification System. This'll let us identify you
using your unique voiceprint, which is faster and more convenient than a PIN or password. We only need to enroll you once, and
it'll just take a minute. If you 'd like more information about voice verification before we get started, just say ‘tell me more.’
Otherwise, to go ahead with the enrollment process right now, say “enroll me now.”

Caller: Enroll me now.

System: OK. Now, to create your voiceprint, first I'll ask you to count from 1 to 9, three separate times, so that the system can
analyze your voice. Then I'll ask you for some secret information that we might need to get from you occasionally, just for extra
security. So to get started, please count out loud, once, from I to 9 like this: one, two, three, and so on.

Caller: 123456789

System: And, once more, please?

Caller: 123456789

System: And one last time.

Caller: 123456789

System: Thanks. Now, next, I'll get the secret information that we’ll ask you for occasionally. This’ll be a date that’s easy for
yout to remember, but hard for others to guess, like a special anniversary or a fiiend’s birthday. So, think of the secret date you’d
like to use, and when you re ready, just tell me that date, including the year, like this: ‘April 1st, 1998.” Or say, T want to enter
it using touch-tones.’

Caller: November 10th, 1998.

System: [ heard that date as: November 10th, 1998. Did I get that right?

Caller: Yes.

System: Great. Now, think of a hint that'll remind you of that date. After you hear the beep, tell me that hint and we’ll record it so
that we can play it back to you later. So, for example, you might say ‘my mother’s birthday,’ or ‘my graduation date.” (Hard-
coded system beep)

Caller: My cat’s birthday.

System: OK! We've successfully enrolled your voiceprint. Thanks for calling Nuance Caller Authentication. Goodbye!
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SAMPLE NCA SYSTEM VOICE AUTHENTICATION CALL FLOW

Scenario 1. In the first scenario, the system is “sure” of the decision after the first Enrollment Digit String (EDS)
utterance.

System: Welcome to Nuance Caller Authentication, powered by Nuance Verifier.
To get started, go ahead and say or key-in your 10-digit account number.

Caller: 8005551212,

System: Thanks. I heard: 8003555121 2. Did I get that right?

Caller: Yes.

System: Thanks. Now, to verify your voice, please count out loud firom one up to nine.
Caller: 123456789.

System: You ve been verified.

Scenario 2. In the second scenario, the system is “unsure” of the decision even after two repetitions of the EDS, and
uses knowledge verification (where the knowledge is a secret date selected by the caller at enrollment time) to make
the final decision.

System: Welcome to Nuance Caller Authentication, powered by Nuance Verifier.

To get started, go ahead and say or key-in your 10-digit account number.

Caller: 8005551212,

System: Thanks. I heard: 800555121 2. Did I get that right?

Caller: Yes.

System: Thanks. Now, to verify your voice, please count out loud from one up to nine.
Caller: 123456789.

System: And, once more, please?

Caller: 123456789.

System: OK. And finally, think of the date that answers this hint:
(Playback of caller’s recorded hint)

“My cat’s birthday.”

Now, give me that date, including the year. You can either say it, or use your touchtone keypad to enter the § digits that represent
it, using 2 digits for the month, 2 for the day, and 4 for the year.

Caller: November 10th, 1998

System: Great. You 've been verified.

252




PARTICIPANT CONSENT FORM

Introduction. You are invited to participate in Naval Postgraduate School’s (NPS) Voice Enrollment and
Verification Test. This test is in support of NPS’s Iraqi Enrollment via Voice Authentication Project (IEVAP). The
research program is conducted by NPS and is sponsored by the Office of Secretary of Defense (OSD). The test will
attempt to study the feasibility of remote voice enrollment and voice verification in support of War on Terrorism
(WoT) security requirements. During this test NPS will evaluate the voice verification accuracy of a commercially
packaged voice verification application called Nuance Caller Authentication (NCA) 1.0 provided by Nuance
Communications Inc.

Background Information. The Naval Postgraduate School's Voice Authentication Research Team is conducting
this study.

Procedures. If you agree to participate in this study, the researcher will explain the tasks in detail. There will be
ten required session: User will enroll and verity their voice biometric by calling into ASR phone system during
which you will be expected to accomplish a number of tasks related to remote voice enrollment and verification.

Risks and Benefits. This research involves no risks. The benefits to the participants are gaining techniques for the
demonstration of this technology for subsequent research and development.

Compensation. There is no compensated for participating in this study. A copy of the test results will be available
to you at the conclusion of the experiment.

Confidentiality. The records of this study will be kept confidential. No information will be publicly accessible
which could identify you as a participant.

Voluntary Nature of the Study. If you agree to participate, you are free to withdraw from the study at any time
without prejudice. You will be provided a copy of this form for your records.

Points of Contact. If you have any further questions or comments after the completion of the study, you may
contact the research supervisor, Mr. James Ehlert at (831) 656-3002, jtehlert@nps.navy.mil.

Statement of Consent. I have read the above information. I have asked all questions and have had my questions
answered. [ agree to participate in this study.

Participant’s Signature Date

Researcher’s Signature Date
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MINIMAL RISK CONSENT STATEMENT
NAVAL POSTGRADUATE SCHOOL, MONTEREY, CA 93943

Participant: VOLUNTARY CONSENT TO BE A RESEARCH PARTICIPANT IN: THE DEMONSTRATION OF
THE VOICE VERIFICATION TECHNOLOGY IN SUPPORT OF IRAQI ENROLLMENT VIA VOICE
AUTHENTICATION PROJECT (IEVAP).

I have read, understand and been provided "Information for Participants" that provides the details of the below
acknowledgments.

I understand that this project involves research. An explanation of the purposes of the research, a description of
procedures to be used, identification of experimental procedures, and the extended duration of my participation have
been provided to me.

[ understand that this project does not involve more than minimal risk. I have been informed of any reasonably
foreseeable risks or discomforts to me.

I have been informed of any benefits to me or to others that may reasonably be expected from the research.

I have signed a statement describing the extent to which confidentiality of records identifying me will be
maintained.

I have been informed of any compensation and/or medical treatments available if injury occurs and is so, what they
consist of, or where further information may be obtained.

I understand that my participation in this project is voluntary; refusal to participate will involve no penalty or loss of
benefits to which T am otherwise entitled. I also understand that I may discontinue participation at any time without
penalty or loss of benefits to which

I am otherwise entitled.
I understand that the individual to contact should I need answers to pertinent questions about the research is Mr.

James Ehlert, Principal Investigator. A full and responsive discussion of the elements of this project and my consent
has taken place.

Signature of Principal Investigator Date

Signature of Volunteer Date
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PRIVACY ACT STATEMENT

NAVAL POSTGRADUATE SCHOOL, MONTEREY, CA 93943
PRIVACY ACT STATEMENT

Purpose: The purpose of this research is to create a pilot POC system using existing commercial off the shelf
(COTS) Automated Speech Recognition (ASR) technology and COTS Voice Verification (VV) technology in order
to expedite a visitor’s entry to a controlled facility/secure space.

This research initiates a series of investigations into the application of voice technologies by developing a pilot POC
system that integrates ASR and VV technology into a mobile platform in order to demonstrate a functionality that
does not exist in order to meet war-fighter requirements. Specifically, this research is intended to contribute toward
the future employment of voice authentication technologies in a variety of coalition military operations.

Use: Data collected from this research will be used for statistical analysis by the Departments of the Navy and
Defense, and other U.S. Government agencies, provided this use is compatible with the purpose for which the
information was collected. Use of the information may be granted to legitimate non-government agencies or
individuals by the Naval Postgraduate School in accordance with the provisions of the Freedom of Information Act.

Disclosure/Confidentiality:

I have been assured that my privacy will be safeguarded. I will be assigned a control or code number that thereafter
will be the only identifying entry on any of the research records. The Principal Investigator will maintain the cross-
reference between name and control number. It will be decoded only when beneticial to me or if some
circumstances, which is not apparent at this time, would make it clear that decoding would enhance the value of the
research data. In all cases, the provisions of the Privacy Act Statement will be honored.

T understand that a record of the information contained in this Consent Statement or derived from the experiment
described herein will be retained permanently at the Naval Postgraduate School or by higher authority. I voluntarily
agree to its disclosure to agencies or individuals indicated in paragraph 3 and I have been informed that failure to
agree to such disclosure may negate the purpose for which the experiment was conducted.
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USER FEEDBACK QUESTIONNAIRE

—_

. What 10-digit number did you use to enroll and verify your voice biometric?

58]

. What medum did you use to conduct voice enrollment? (Circle one)

o

. Landline telephone

b. Cellular telephone

o

. VoIP phone

(=9

. Microphone & speaker

w

. What medmum did you use to conduct voice verification? (Circle all that applies)

[

. Landline telephone

b. Cellular telephone

o

. VoIP phone

(=9

. Microphone & speaker

~

. What is your overall opinion of this form of biometric technology? (Circle one)

B

strongly n favor

(=2

. moderately in favor

o

. 110 OpInion
d. moderately opposed
e. strongly opposed

5. Did you experience any problems during the voice enrollment process? (Circle one) YES NO

If so, please provide detail in box, to include date and time of call. For additional space, please use back of sheet.

6. Did you experience any problems during the voice verification process? (Circle one) YES NO

If so, please provide detail in box, to include date and time of call. For additional space, please use back of sheet.

7. Would you be willing to use voice biometrics to confirm identity in support of military operations? (Circle one)
a. strongly in favor

b. moderately in favor

¢. 0 opinion

d. moderately opposed

e. strongly opposed

256




APPENDIX C. NPS SPEAKER VERIFICATION CALL LOG
SUMMARY

Groupld nbVerifications nbAuthentications total calls last call date

1 $1M11111111$ 5 0 24-Apr-05
2 $1122334455% 4 1 6-May-05
3 $1234567899% 20 0 20 24-Apr-05
4 $2083789591% 12 0 12 5-May-05
5 $2084091877% 1 0 1 24-Apr-05
6 $2085626301% 9 1 10 8-May-05
7 $2088468779% 2 0 2 5-May-05
8 $2088711181% 2 0 2 22-Apr-05
9 $2814658756% 9 2 11 5-May-05
10 $2815433846% 1 0 1 5-May-05
1 $2817020380% 8 0 8 4-May-05
12 $3615334051% 4 0 4 8-May-05
13 $4046643228% 4 0 4 20-Apr-05
14 $4048088321% 9 0 9 8-May-05
15 $4105622615% 1 0 1 20-Apr-05
16 $4128492799% 2 0 2 8-May-05
17 $4129512235% 0 1 1 8-May-05
18 $4129512236% 6 0 6 8-May-05
19 $4436109744% 1 0 1 20-Apr-05
20 $5138994280% 10 0 10 4-May-05
21 $5384276532% 4 0 4 4-May-05
22 $5712511799% 6 1 7 8-May-05
23 $6194597270% 9 0 9 4-May-05
24 $6384276532% 1 0 1 7-May-05
25 $6385276532% 0 1 1 7-May-05
26 $7032723578% 1 0 1 2-May-05
27 $7142067685% 34 0 34 8-May-05
28 $7243273272% 5 0 5 6-May-05
29 $7243277727% 6 0 6 23-Apr-05
30 $7247332939% 6 0 6 23-Apr-05
31 $7819812682% 16 0 16 7-May-05
32 $7819812703% 4 0 4 22-Apr-05
33 $7819814494% 1 0 1 21-Apr-05
34 $8032613610% 4 1 5 24-Apr-05
35 $8058787934% 2 0 2 6-May-05
36 $8084733222% 3 0 3 22-Apr-05
37 $8312102949% 3 0 3 20-Apr-05
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Groupld nbVerifications nbAuthentications total calls last call date
38 $8312103096% 1 0 1 20-Apr-05
39 $8312244317% 12 0 12 8-May-05
40 $83127464543% 9 0 9 8-May-05
41 $8312746474% 3 2 5 8-May-05
42 $8312771404% 3 0 3 6-May-05
43 $8312953880% 7 0 7 7-May-05
44 $8313331562% 9 1 10 4-May-05
45 $8313339467% 7 0 7 4-May-05
46 $8314021584% 5 0 5 23-Apr-05
47 $8314436128% 10 0 10 7-May-05
48 $8314793542% 2 0 2 23-Apr-05
49 $8316449484% 1 0 11 8-May-05
50 $8316465922% 1 0 1 22-Apr-05
51 $8316492592% 5 0 5 23-Apr-05
52 $8316551833% 9 0 9 8-May-05
53 $8316561006% 4 0 4 6-May-05
54 $8316561905% 1 0 1 24-Apr-05
55 $8316563837% 8 0 8 21-Apr-05
56 $8318404507% 5 0 5 23-Apr-05
57 $8318404508% 5 0 5 6-May-05
58 $8318690006% 1 0 1 20-Apr-05
59 $8318690365% 0 2 2 8-May-05
60 $8318691356% 4 0 4 20-Apr-05
61 $8318699638% 41 0 41 6-May-05
62 $8318840849% 1 0 1 21-Apr-05
63 $8319159995% 1 0 1 6-May-05
64 $8319172699% 6 0 6 3-May-05
65 $8325850031% 5 0 5 20-Apr-05
66 $9042372253% 1 0 1 20-Apr-05
67 $9167059780% 1 0 1 21-Apr-05
68 $9287654321% 0 1 1 22-Apr-05
69 $9876543210% 8 0 8 5-May-05
70 $9988776655% 5 0 5 22-Apr-05
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APPENDIX D. NPS SPEAKER VERIFICATION REJECTED
CALL SUMMARY

True Failures (False Rejections)(12 attempts)

User ID Time Stamp Remarks
§1234567899$2734 4/20/2005 17:39 True Failure
$§5712511799% 5/7/2005 12:38 True Failure
$7142067685% 5/4/2005 9:48 True Failure
$7142067685% 5/5/2005 9:57 True Failure
$§7142067685% 5/5/2005 18:15 True Failure
§7142067685$1123 4/23/2005 12:16 True Failure
§781981268251111 4/20/2005 22:40 True Failure
§781981268281111 4/20/2005 22:32 True Failure
$§781981268281111 4/20/2005 22:35 True Failure
§781981268281111 4/21/2005 10:24 True Failure
$8312244317$ 5/8/2005 10:49 True Failure
$8312953880$1234 4/23/2005 7:46 True Failure

Incomplete Data (13 attempts)

User ID Time Stamp Remarks

$123456789982734 4/20/2005 17:40 Utterance 3 is empty

$2814658756% 5/5/2005 18:55 Hung up. Man enrolled. Female started the process

$2814658756% 0455:46 PM Hung up. Man enrolled. Female and male voice mix up

$2815433846$ 5/5/2005 19:00 Incomplete data. Tried to fool the system by saying numbers in
Spanish. Did give only one utterance

$4048088321% 5/8/2005 9:20 Did not complete the numbers. Only uttered up to 4 or 5

$714206768551123 4/21/2005 7:26 Many utterances are empty

$714206768581123 4/22/2005 9:39 Third utterance was inaudible

$8316561006% 4/24/2005 12:48 Incomplete data.

$8316563837$ 4/21/2005 10:36 Hung up. Did not utter 1-2-3-

$8318404508$ 4/20/2005 14:42 Did not utter 1-2-3 at all

$8318690365% 5/7/2005 16:29 Not previously enrolled

$8318690365% 5/8/2005 11:14 Not previously enrolled

$83192712699% 4/23/2005 22:01 Did not utter 1-2-3 at all
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Correct Rejections (10 attempts)

User ID Time Stamp Remarks
$123456789952734 4/20/2005 17:39 Sam was trying to break into Jim's account
$1234567899S52734 4/20/2005 17:40 Sam was trying to break into Jim's account
$123456789952734 4/22/2005 13:54 Jim was holding his nose tight not normal
$5138994280S 5/4/2005 17:29 Imposter attempt thwarted. Female original male
imposter
$83165610068 5/5/2005 18:34:20 PM This was an attempt to break into the system
$8316561006S 5/6/2005 17:27:18 PM This was an attempt to break into the system
$8316561006S 5/6/2005 17:29:08 PM This was an attempt to break into the system
$831656190551972 4/24/2005 13:41 This was an attempt to break into the system
$83186913568 4/20/2005 17:45 This was an attempt to break into the system
$831869963851234 4/20/2005 17:43 Imposter Attempt Failed

False Acceptances (5 attempts)

User ID Time Stamp Remarks

$4046643228S 4/20/2005 17:32 Imposter attempt system failed
540466432285 4/20/2005 5:37 Imposter attempt system did not detect
540466432288 4/20/2005 5:44 Imposter attempt system did not detect
$8316561006S 5/5/2005 18:31:51 PM Imposter attempt system failed
$8318691356S 4/20/2005 0:34 Imposter attempt system did not detect

Failure to Enroll (12 attempts)

User ID Time Stamp Remarks
$11223344558 4/22/2005 12:11 Failed to enroll
$2085626301$ 5/3/2005 18:51 Failed to enroll
$41295122358 5/8/2005 10:21 Failed to enroll. Hung up
$57125117998 4/22/2005 20:27 Failed to enroll
$6385277653S 5/7/2005 9:18 Failed to enroll. Hung up
$80326136018 4/23/2005 13:05 Failed to enroll
$8032613601$ 4/23/2005 13:10 Failed to enroll
$80847332228 Failed to enroll
$8312746474S 5/4/2005 9:03 Failed to enroll. Hung up
$8312746474S 5/4/2005 9:05 Failed to enroll. Hung up
$83133315628 5/4/2005 12:36 Failed to enroll. Hung up
$92876543218 4/22/2005 19:47 Failure to enroll
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APPENDIX E. NUANCE ANALYSIS SUMMARY

Charles Jankowski
Direclor, Speech Technology, Professional Services

Naval Postgraduate School
Verification Test Report

> Qverview

> Basic Statistics

> Analysis Methodology
> Analysis

> Summary
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Qverview

> Deployed Instance of Nuance Caller Authentication
* Packaged solution for speaker verffication
« Jaxamples of 1-9 for Envolimant
« 1 0r2examples of 1.9 for Verihcation
= In the figld, 80% of callers would need enly 1 example
* No knowledge venfication
- PIN, secret date
> Gonducted Verification Test
« Varable-length-venficaton off
= (Almost) all speakers experienced 2 verification utlerances
* No speaker adaptation
> Goal: Present speaker verification results
« Basic slalistics
+ False AcceptFalse Reject rates

> Enroliments
> Varifications
> Rejected calls

> Two data collection phases

« Phass | . Late April
* Phase Il -- Early May
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Basic Statistics - Enrollments

> 71 Total Enroliments

v 54inPhase |
+ 17 in Phase ll

.
L

- »

PHLLS IS SIS IPISIIA7

Basic Statistics — Verifications

> 411 Total Venfication Attempts
+ 204 in Phase |
« 207 in Phase |l

VI
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Basic Statistics -~ Verifications

> Number of attempts by user
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.
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Basic Statistics — Rejected Calls

> 46/411 = 11.1% Rejected True Speaker Attempts
* 24/204 = 11.8% in Phase |
« 227207 = 10 6% in Phase ||

> Not all were false rejects
+ 7 identified as "correct rejects” by listening
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Analysis Methodology

> Get raw data from application
> Generate first pass at basic statistics

> Listen to rejects
« Enrollment and verfication sessions
* ldentify “correct rejects”
> (Generate second pass at statistics
« Incorporate correct rejects
> Run batchrec with off-line impostor trials

+« Result ROC curve
+ FAJFR tradeoff

Analysis Methodology

> False Reject Rate
= Vcrification Attcmpts
+ Correct rejects inserted by listening
« 411 attempts
> False Accept Rate
« Off-line
o Each verincation session run against all other voiceprints
* ~4300 simulated Impostor attempis
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Analysis

> ldentified 7 "correct rejects’

+ Examples
Enraliment Verification

Different Speaker |

< ~
Different Speaker '

< <
[Playing” with |
Bystem <

Analysis

> |dentified 3 model pairs enrolled by the same
speaker
+ $5384276532$9120 and $6384276532$9121
+ $831402158481111 and $831656383781111
+ $412049270952480 and $1122334455$6262

> During off-line impostor simulation, those pairs
not used
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> ROC curve 106 e

+ Cqual Crror Rate: -

30% -

« Can achieve lower -

FR with lower "
threshold

! 1

‘

’

Fune Mrrmt Rew

> Comparison with -
expected "
performance "
= Within range of "
expeciations from .

other data sets H R

+ Other data: "" M
EER#»3.4% ! .
‘
?

) b 1 4 ] 1 L )

Paim Aouegt fale

-
———t-—
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Analysis

# Phase |/Phase ||

+ Phase | EER: 25%

+ Phose Il EER: 3.4%

+ Sligt reduction in
performance between
sossions

o Stll well within
expecied
performance

*  Actual application
would use adaptation

- 25% reduction in
FR @ FA=1%
aner 3 calls, 35%
after 6 cals

Analysis

> Speakers with
multiple
enroliments

« Effect of removing
+ Same EER

* More difference at
low FA

P g o
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Analysis

> Remove top 2 most pm—
frequent speakers
« Responstie for 16% of
verification attempts
+ Do not want to overly
skow resuits
> Result
« No significant change in
performance
+ Most frequent speakers

not skewing
performance

Other Studies

> University of Edinburgh
* 1.2% Half Total Error Rate (HTER)
- (FA +FR)2
« At FA=1%, current application performing at 2.7%
- Lower than 3% EER reported: HTER<EER
. Molro data for enroliment and verification than with current
tria
- Multiple phrases
> |IBG
« 0.8% FAR/M.0% FRR for landline
« Completely matched handsets
+ More data
— 3x 16 digits for both enrollment and verification
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Summary

> Verification Performance excellent
> Well within expected ranges

> Slight decrease between phases, would be
(more than) addressed using adaptation

> Performance not skewed by most frequent
speakers

Charles JankowsKi
charlesj@nuance.com

www.nuance.com

NUANCE
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