5,953,392

11

logic that receives a postal mail request transmitted from
the telephone, the postal mail request indicating a
request for a printed copy of the first data file; and

logic that transmits a postal mail message, the postal mail
message comprising the first data file in a paper-based
document format transmitted via postal mail.

54. The apparatus as recited in claim 35 wherein the voice
signals comprise recorded voice signals that correspond to
the text stored in the first data file, the recorded voice signals
being stored in a voice database.

55. An apparatus for telephonically navigating a computer
network, the apparatus comprising:

logic that receives a first request transmitted from a

telephone, the first request comprising data signals that
correspond to a first unique address of a first data file
residing on the computer network, and the first data file
comprising a first hyperlink; and

logic that transmits a first response to the telephone, the

first response comprising voice signals that correspond
to text stored in the first data file;

a Web browser, the Web browser fetching the first data file

using the first unique address, the fist data file com-
prising a Hyper Text Mark-up Language (HTML)

format, and the fist unique address comprising a Uni- 5

versal Resource Locator (URL), the Web browser
transmits a Hyper Text Transfer Protocol (HTTP)
request transmitted via the Intermet, and the URL
including an address of a first computer in communi-
cation with the Internet;

an H-tree converter, the H-tree converter converting the
first data file to an H-tree data structure.

56. The apparatus as recited in claim 55 further compris-

ing:

a voice interface, the voice interface generaling voice
signals that correspond to the text stored in the first data
file, and the voice interface generating predetermined
signals preceding the first hyperlink to indicate the first
hyperlink.

57. The apparatus as recited in claim 56 further compris-

ing:

a voice database, the voice database storing recorded
voice signals, and the voice interface outputting voice
signals stored in the voice database that correspond to
the text stored in the first data file.

58. The apparatus as recited in claim 57 further compris-

ing:

a lext-to-speech voice synthesizer, the text-to-speech
voice synthesizer generaling text-to-speech synthe-
sized voice signals, and the voice interface outputting
text-to-speech generated voice signals that correspond
to the text stored in the first data file.

59. The apparatus as recited in claim 56 further compris-

ing:
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logic that receives a second request transmitted from the

telephone, the second request comprising DTMF sig-
nals that correspond to the first hyperlink; and
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logic that transmits a second response to the telephone,
the second response comprising voice signals that
correspond to text stored in the second data file, and the
second data file comprising a second hyperlink.

60. The apparatus as recited in claim 59 wherein the first
data file comprises a first Web page, and the second data file
comprises a second Web page.

61. The apparatus as recited in claim 59 further compris-
ing:

a teleprompter, the teleprompter being used to input

recorded speech in the voice database.

62. The apparatus as recited in claim 59 wherein the Web
browser requests a Web page that corresponds to the first
unique address.

63. The apparatus as recited in claim 62 further compris-
ing:

a Tagged Image File Format (TIFF) converter, the TIFF
converter converting the first data file to a TIFF file;
and

logic that transmits the converted first data file via fac-
simile.

64. The apparatus as recited in claim 63 further compris-

ing:

a document delivery sub-system, the document delivery
sub-system converting the first data file to a paper-
based document format for mailing via postage mail.

65. The apparatus as recited in claim 63 further compris-
ing:

a document delivery sub-system, the document delivery
sub-system converting the first data file to an ASCII
format; and

an electronic mail sub-system, the electronic mail sub-
system transmitting an electronic mail message, and the
clectronic mail message comprising the converted first
data file.

66. The apparatus as recited in claim 63 wherein the

predetermined signals comprise a numeric voice message.

67. The apparatus as recited in claim 63 wherein the voice
signals are encoded in Adaptive Differential Pulse Coded
Modulation format.

68. The apparatus as recited in claim 63 further compris-
ing:

a lext-lo-speech synthesizer, the text-to-speech synthe-
sizer generaling text-lo-speech synthesized voice sig-
nals that correspond to the text stored in the first data
file if recorded speech corresponding to the text stored
in the first data file is not stored in the voice database;
and

logic that stores the generated text-lo-speech synthesized
voice signals in the voice database for subsequent
lookup.
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(57) ABSTRACT

The method for assembling and presenting a structured
electronic message begins when the sender creates a voice-
mail message that includes a plurality of messaging ele-
ments that include embedded instructions that define a
structure of the message. Other messaging clements may
include textual fragments, audio fragments that refer to
audio data files that are associated with the message, and/or
references 1o textual fragments and/or audio fragments that
are stored at specified locations. The instructions may define
a hierarchical menu structure which, when the message is
presented to the recipient by a messaging system, offers the
recipient different navigational choices from which the
recipient may select and thus effect the information content
of what is presented. The structured message is sent by the
sender to the recipient at an address on a messaging system
that stores the message and is capable of interpreting and
assembling the messaging elements in accordance with the
embedded instruction and playing-out the message to the
recipient when the recipient accesses the system and
retrieves the message from storage. The structured message
may also include links to a specific destination, to which the
messaging system establishes a connection if the link is
selected by the recipient during play-out of the message.
Further, the messaging system can gather information from
the recipient during play-out and forward that information to
a specified destination, which may respond with another
structured message. In the described embodiment, a phone
markup language is used to define the structure and the
inherent embedded instructions associated with the structure
of the message.
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FIG. 2
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FIG. 4
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FIG. 5
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FIG. 6
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FIG. 7
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FIG. 8
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METHOD AND APPARATUS FOR
ASSEMBLING AND PRESENTING
STRUCTURED VOICEMAIL MESSAGES

CROSS REFERENCE TO RELATED
APPLICATIONS

This application describes and claims subject matter that
is also described in co-pending United States patent appli-
cations filed simultaneously herewith and entitled:
“METHOD AND APPARATUS FOR CREATING AND
SENDING STRUCTURED VOICEMAIL MESSAGES”,
Ser. No. 09/318,140; and “STRUCTURED VOICEMAIL
MESSAGES, Ser. No. 09/318,441.

TECHNICAL FIELD
This invention relates to voicemail messaging,.
BACKGROUND OF THE INVENTION

Messaging systems allow a message recipient to listen to
an audio message via his telephone or other audio terminal.
In so-called voicemail systems, when the message is
accessed from the voicemail system, the voicemail system
typically presents header information, such as the time of
receipt of the message and the identity of the sender, if
known, and plays a recorded message, consisting of a
segment of audio material, to the recipient. The recipient can
navigate through the recorded message using his telephone
keypad or voice input that can effect a skip, rewind, pause,
or other similar operations. Recently, integrated messaging
systems have been introduced that have voice interfaces that
can handle conventional voicemail messages as well as
messages of other media types, such as email. In the latter
case, a lextual email message is delivered lo recipient’s
mailbox. When retrieved by the recipient through his audio
terminal, the email header information is converted to audio
and presented to the recipient together with the body of the
message, which is plaved for the recipient using text-to-
speech processing. Thus, in both the traditional voicemail
systems and the integrated messaging systems, the body of
the message is interpreted as a monolithic chunk of recorded
audio or text, the latter being converted to audio, which
audio in either case is played linearly to the recipient when
he accesses his messaging system from his telephone or
other audio terminal.

SUMMARY OF THE INVENTION

Voicemail and other messaging systems have revolution-
ized the way people communicate with each other in today’s
electronic age. Although the messaging systems available
today are generally useful and have found widespread
popularity, we have recognized that additional and highly
advantageous functionality can be achieved in accordance
with our invention.

The present invention is directed to the assembly, by a
recipient’s messaging system, of a structured message that
includes a plurality of messaging elements. The sending of
such a message to a recipient’s messaging system is the
subject of co-pending patent application Serial No. 09/318,
1490, filed on even date hereof. The message itself is the
subject matter of co-pending patent application Ser. No.
09/318,441, also filed on even date hereof. Messaging
elements include message fragments and implicit or explicit
imbedded instructions that define the structure of the mes-
sage and are used to re-assemble the message [ragments into
a unified message for presentation to the recipient of the
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message. The aforementioned message fragments are related
to the individual piece-part components associated with the
content of the message.

The structured message sent by a sender includes a
plurality of messaging elements. These messaging elements
may illustratively include textual fragments, speech frag-
ments coded or non-coded in attached audio files, references
to audio or textual fragments stored at specified addresses,
viz., message fragments and explicit or implicit instructions
that define the structure of the message. The message,
including a plurality of such messaging clements is deliv-
ered to an address indicated in the message of the recipient’s
mailbox on a messaging system that has the capability of
interpreting the instructions incorporated within the struc-
tured message. That messaging system, upon retrieval by the
recipient, assembles, in accordance with the instructions that
define the message structure, an audio message using the
messaging clements associated with the message content,
and presents that assembled message to the recipient in its
intended format.

Advantageously, the delivery of the structured message
may enable interactions between the recipient and the mes-
sage conlent, and between the recipient and the outside
world. In particular, the embedded instructions within the
message may be such as to allow a dialog between the
recipient and the messaging system. Indeed, that dialog can,
in accordance with the embedded instructions, allow the
recipient to navigate between messaging elements through
voice and/or keypad inputs, as if the recipient was connected
to an active interactive voice response (IVR) system. The
recipient will thus hear those content-related messaging
clements from within the structured message that are asso-
ciated with and are responsive (o his command inputs.

The structured message may also confain embedded
addresses, or “links™ as they are currently known in the
Internet art, that specify a telephone address such as a
telephone number, or an IP telephony address. If the recipi-
ent performs an action, such as making a keypad entry or
supplying a voice input, during his interaction with a struc-
tured message, which action is interpreted by the messaging
system to represent a selection by the recipient of a specific
link, placement of a call to that telephone number or address
associated with that link is effected by the messaging sys-
tem. Alternatively, the structural message may contain
embedded links that specify a destination for messaging
rather than telephony connections. Examples of the latter
include email addresses and Web services for HTTP (hyper-
text transfer protocol) upload.

The messaging system can gather information from the
recipient during his interaction with the structured message,
which information is then sent to a destination specified, for
example, by the sender, such as a server or email address.
Receipt of that gathered information may result in a
response from the specified destination, which response is
processed by the messaging system and forwarded to the
recipient. This, in effect, initiates an interactive session
between the recipient and a service that is active at the
destination specified in the original structured message.

The various capabilities of the structured message can
also be combined in several ways. As an example, a struc-
tured message may cause coordinated data and telephony
actions. Thus, the messaging system can collect input data
from the recipient, communicate that data to a specified
destination system, such as a server, and place a telephone
call 1o a phone number associated with that destination
system. That destination system can then be provided with
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information over the telephone call that enables it to access
the separately sent data. The destination system then may
use that data to enhance the handling of the telephone call in
Various ways.

In a specific illustrative embodiment, the structured mes-
sage is formulated by a sender using, for example, a phone
markup language (PML) to define the structure and the
inherent embedded instructions associated with the structure
of the message. The message then consists of PML markup
interleaved with other messaging elements such as textual
fragments that will be converted to speech by the messaging
system, and/or audio and textual fragmenis made part of the
message as attached files or which are retrievable from a
designated address. After formulating the message, the com-
posite message is sent over a data network, as for example,
an IP network such as the Internet, to the messaging system
which stores the composite message for later retrieval by the
intended recipient.

The messaging system includes those functionalities nec-
essary to interpret the embedded instructions within the
stored structured message and to audibly present it to the
recipient, while also being able to receive and interpret a
recipient’s audio or touch-tone inputs for interaction with
the message in accordance with the instructions. In the

specific illustrative embodiment, the messaging system

receives and stores the PML-formatted message sent by the
sender over the data network. Upon being accessed by the
recipient for retrieval of the message, the system accesses
the message, and a processor interprets the PML markup
within the message to effect playing of the textual and/or
audio fragments of the message to the recipient in accor-
dance with the embedded instructions associated with that
markup. Thus, for example, for a structured PML-formatted
message including fragments of text and attached audio
files, the message is formulated by converting the text to
specch using a text-to-speech processor, and inserting the
appropriate audio file(s) during the play-out to the recipient
in the proper sequence, as determined by the embedded
instructions within the PML-formatted message. Further, the
illustrative messaging system includes a detector for detect-
ing the recipient’s touch-tone keypad inputs and an auto-
matic speech recognizer (ASR) processor for recognizing
and interpreting the recipient’s voice and touch-tone inputs
to effect interaction and navigation within the structured
message as allowed by the markup within the message, as
well as the transfer to and interaction with other destinations
as specified by the markup.

Advantageously, the structured message can be formu-
lated by the sender through an editor with a graphical user
interface running on a computer. Through the input of
textual files, previously recorded audio fragments, as well as
contemporaneously recorded fragments, the sender is able to
formulate the structured message. Alternatively, the struc-
tured message could be created “by hand” with a text editor
and an audio file recording utility.

Advantageously, if the structured message is senl lo a
plurality of recipients, the invention allows information to
be gathered from each, without requiring real-time tele-
phonic communications with each individual recipient to
collect that information.

Although noted above as being associated with audio
messaging, it should be understood that the present inven-
tion could equally be applied to multi-media type of mes-
saging in which the messaging elements of the structured
message may include video fragments that are assembled by
the messaging system in accordance with the instruction
embedded within the structured message.
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BRIEF DESCRIPTION OF THE DRAWING

FIG. 1 is a block diagram of a system incorporating a
messaging system that is capable of receiving, storing, and
presenting to a recipient a structured message;

FIG. 2 is flowchart showing the steps associated with
sending and delivering a structured message 1o a recipient;

FIG. 3 is a flowchart showing the steps associated with
sending a customized structured message 1o a plurality of
recipients;

FIG. 4 is a lowchart associated with the steps of sending
a structured message 1o a recipient which allows interaction
between the recipient and the message;

FIG. 5 is a lowchart associated with the steps of sending
to a recipient a structured message which has embedded
links;

FIG. 6 is a Howchart associated with the steps of sending
to a recipient a structured message in which, during a
recipient’s interaction, information is collected and sent to a
specified destination;

FIG. 7 is a Howchart associated with the steps of sending
to a recipient a structured message in which, during a
recipient’s interaction, information is retrieved from a speci-
fied from a specified destination to enable further interaction
between the recipient and that information;

FIG. 8 is a flowchart associated with the steps of sending
to a recipient a structured message in which, during a
recipient’s interaction, information is collected from the
recipient and sent to a specified destination, and a separate
call is established between the recipient and that specified
destination;

FIG. 9 is a block diagram of an integrated messaging
system that receives, interprets and presents a structured
message; and

FIG. 10 is a block diagram of a graphical user interface
(GUI) for creating a structured message.

DETAILED DESCRIPTION

With reference to FIG. 1, a system incorporating and
using a structured message is shown. A sender at a client
terminal 101 running an editor 102 with graphical user
interface (GUI) 103 prepares the structured voicemail
message, which is transmitled to an integrated messaging
system 104 over a wide or local area data network, such as
an IP (Internet Protocol) network 105 like the Internet or an
Intranet. Integrating messaging system 104 is a messaging
system that is capable of receiving conventional voicemail
messages, email messages, and structured messages of the
type described herein. With respect to the structured
messages, messaging system 104 is capable of receiving,
storing, interpreting, and delivering such structured mes-
sages 1o the intended recipient when he accesses his mailbox
through an audio terminal, such as a telephone set 106
connected to the PSTN (public switched telephone network)
107. The messaging system 104, as will be described, is also
capable of accepting and processing touch-tone keypad or
voice inputs from the recipient received during the recipi-
ent’s interaction with the structured message. Although the
recipient is shown in FIG. 1 connected by his telephone 106
to messaging system 104 via PSTN 107, it is recognized that
the recipient could also be connected via his telephone set to
the messaging system over an [P-telephony connection, or
over any other type of analog or data network.

The structured message includes a plurality of messaging
clements. These messaging elements illustratively include
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large or small textual fragments that, when formulated for
presentation to the recipient, are converted by the messaging
system to a speech signal (viz., message fragments); large or
small audio or textual fragments contained in files that are
attached as separate files to the structured message; large or
small textual or audio fragments that are located (viz., also
message fragments) and retrievable from a specified address
on the network on which the messaging system 104 is
located; and implicit or explicit embedded instructions that
define the structure of the message. The latter includes not
only the order in which the message fragments are to be
audibly presented to the recipient when the message is
retrieved by the recipient from the messaging system 104 via
telephone 106, but also define, illustratively, the inputs that
may need to be collected from the recipient through his
keypad or voice input over telephone 106 during the dialog
of the message. Further, the instructions define the messag-
ing elements to be audibly presented to the recipient in
response o such recipient inputs. Even [urther, these embed-
ded instructions may also define the actions messaging
system 104 is to take in response to a recipient’s inputs,
which actions are separate from navigating within the
message, such as establishing a connection to another loca-
tion. The message further includes the recipient’s address on

a messaging system that is capable of interpreting the ,

instructions embedded within the message.

As will be later described, the structured message is
prepared by the sender from the graphical user interface 103
on editor 102 from a collection of pre-recorded audio files
containing either small or large voice fragments, through the
real-time input of audio fragments, through the input, from
a keyboard, of large and/or small textual message fragments,
and/or through reference to other textual or audio files. For
the specific embodiment disclosed herein, editor 102 for-
mulates the structural message using a phone markup lan-
guage (PML) to define the textual and audio elements of the
message and the embedded instructions within that message.
As will be apparent from the specific examples later
described in detail, the resultant message is a “page” con-
taining PML markup that is similar in visual appearance to
an HTML (hyper-text markup language) “page” created by
an HTML editor used for creating conventional Web pages
delivered for visual display on a video terminal such as a
television or a computer monitor. The PML page” created by
editor 102 that represents the message thus contains PML
markup and textual components that will be converted into
audio by the messaging system 104. Further, the resultant
structured message may also includes attachments that may
be actual audio or textual files that are attached to the
message, or addresses on the IP network 105, such as URLs,
from which audio or textual files can be accessed and
downloaded to the messaging system.

A phone markup language is a language that has been
implemented to allow users at audio terminals, such as
telephones, to interface with Web-based voice response units
1o access inleraclive voice response (IVR) services and to
access other Internet-connected Web servers. (See, e.g.,
“PML: A Language Interface to Networked Voice Response
Units”, by J. C. Ramming, Workshop on Internet Program-
ming Languages, ICCL "98, Loyola University, Chicago,
I11., May, 1988, which is incorporated by reference herein).
Recently, AT&T, Motorola, IBM and Lucent Technologies
announced a joint cooperation activity for implementing a
voice extensible markup language that will allows end users
at voice terminals to access the Internet by voice (See, e.g.,
“AT&T, Motorola and Lucent in Pact on Internet Access,”
Q. Hardy, Wall Street Journal, p. B6, Mar. 2, 1999). That
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language is expected to become a standard for defining voice
commands to the Internet and is likely to incorporate many
aspects of the PML described in the above-cited paper by J.
C. Ramming. Such Web-based interactive voice services are
provided to telephone users through what shall hereinafter
be called a telephone/IP server. Such a telephone/IP server
terminates a lelephone call on one side, and is connected to
the IP network on the other. The ability for an end user at an
audio terminal, such as a telephone, to access the Internet is
described in, for example, International Application Pub-
lished Under the Patent Cooperation Treaty (PCT), Publi-
cation Number WO 97/40611 entitled “Method and Appa-
ratus For Information Retrieval Using Audio Interface”,
published Oct. 20,1997 and claiming a priority date of Apr.
22, 1996 based on a co-pending U.S. patent application Ser.
No. 08/635,801 to D. L. Atkins, T. Ball, T. R. Baran, M. A.
Benedikt, K. C. Cox, D. A. Ladd, P. A. Mataga, C. Puchol,
J. C. Ramming, K. G. Rehor, and C. D. Tuckey, “Integrated
Web and Telephone Service Creation™, Bell Labs Technical
Journal, pp. 19035, Winter 1997; and U.S. patent application
Ser. No. 09/168,405, filed Oct. 6, 1998, all of which are
incorporated by reference herein.

As described in these aforementioned references, an end
user al an audio terminal, such as a telephone, can access
IVR services on an IP network through the telephone/IP
server that interfaces the PSTN voice network and the IP
network, such as the Internet or other wide area or local area
computer network. The telephone/IP server functions to
enable end users to engage in interactive services via their
telephone set with Web servers connected on such a wide
area or local area network. The telephone/IP server, as
described in the references, is embodied as hardware and
software on a general purpose computer that together per-
form the functions of audio play and record, text-to-speech
synthesis, dual-tone multi-frequency (DTMF) (touch-tone)
recognition, automatic speech recognition (ASR)
processing, and other call control functions necessary for
interactive audio services. Such a telephone/IP server func-
tions to accept inputs from the telephone end user as speech
or DTMF signals, and act as a proxy browser for that end
user in making requests over the Internet to those Web
servers that provide the IVR services with which the end
user wishes to interact. The telephone/IP server and the Web
servers providing the IVR services communicate using a
PML. As noted, PML will be supplanted in the future with
the expecled-to-be standardized voice extensible markup
language.

We have recognized that advantageous results can be
achieved by incorporating the functionalities of the
telephone/IP server into an integrated messaging system
104. A structured message prepared by the sender from, as
an example, client terminal 101, and which includes a
plurality of messaging elements that are formatted with PML
markup, or the like, is sent to such an integraled messaging
system 104 having these [unctionalities and then stored.
When the recipient accesses messaging system 104, the
message is retrieved from storage and processed in accor-
dance with the embedded instructions with the PML
marked-up stored message. The messaging system 104, thus
includes an interpreter that is able to interpret the embedded
instructions and audibly present the message to the recipient
in the manner intended by sender. Thus, the various mes-
saging clements may include a combination of textual
fragments within the body of the message, audio and/or
textual fragments in data files attached to and stored with the
message, and textual and/or audio fragments stored at speci-
fied URLs on IP network 105. For play-out, the textual
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messaging elements are converted to a speech signal by a
text-to-speech processor, and combined with each other and
audio fragments, converted from their data files, so as to
present an audio message (o the recipient that, to the
recipient’s ears, has the aural appearance of a unified mes-
sage.

Advantageously, the structured message sent by the
sender 1o the recipient’s integraled messaging system 104,
may be structured with the PML markup to enable interac-
tions between the recipient and the message content, and
between the recipient and the outside world, when the
recipient retrieves the message. The PML-formatted and
stored message may thus include markup that is interpreted
by the interpreter to present, for example, a selection choice
to the recipient. The interprefer, in presenting the message to
the recipient, would then expect o receive an input from the
recipient in response to the selection choice. The recipient’s
particular input, inputted via the touch-tone keypad on
telephone set 106, or by voice, which an automatic speech

recognition (ASR) processor recognizes, determines how 2

and what is to be presented to the recipient within the
message.

The details of the messaging system as il receives and
stores a structured message, and then processes that message

when later retrieved by the recipient will be discussed -

hereinafter, as will the details associated with preparing the
structured message from the sender’s end. A better under-
standing of the invention can be achieved by first examining
several specific examples of structured messages below.

In the examples described below, it is assumed that the
integrated messaging system to which structured messages
are sent and from which messages are retrieved is located on
a corporate intranet so that the PML used to format the
messages can be standardized between all message senders
and the messaging system can easily be arranged. A mes-
saging system that is available to receive structured mes-
sages from any recipient would require a larger scale stan-
dardization of the phone markup language, which as
previously noted is the intent of the announced joint project
between AT&T, Motorola and Lucent Technologies. The IP
network 105, in the examples that follow, is thus assumed to
be a corporate Intranet to which the sender at client terminal
101 is also connected.

For ease of understanding the examples that follow, a
common scenario is postulated. Specifically, in these
examples, the postulated scenario is that the sender of the
structured messages is an internal corporate training orga-
nization that wants to inform employees of course
availability, and that such employees be able to access
information and to register for such courses through their
telephones. Rather than dedicate a voice response system
and to support the telecommunications infrastructure (c.g.,
many incoming lines) needed for such purposes, structured
messages are sent to the mailboxes of employees on an
integrated messaging system 104, which is capable of under-
standing and interpreting such structured messages. A par-
ticular PML is assumed herein as the structuring mechanism
in the examples that follow, with the interpretation of the
markup described.

The general structured message of the present invention
mixes a plurality of textual fragments and audio fragments
at a fine granularity. This capability is likely to be most
useful for automatically generated messages with fixed
recorded audio, and generated text content. The mechanism
for fragment assembly is through the use of embedded
markers that indicate when an audio file and when text-to-
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speech processing needs to be performed on a textual
fragment. The audio file, or a textual file, may be part of the
message itself (e.g., an email attachment, or multipart
MIME [multi-purpose Intermet mail extensions]| message),
or can be retrievable from elsewhere in the network 105 to
which the messaging system is connected via a URL. Audio
content may be sequential with other content in the struc-
tured message, or played in the background.

As a first example of the structured message, it is postu-
lated that the training organization wants to send a confirm-
ing message to evervone who signs up for a course. The
message is an email automatically generated by the regis-
tration system 110 and sent to the registrant’s mailbox on the
integrated messaging system 104. The generated message
sent may appear as shown in Table 1.

TABLE 1

<PML>
<AUDIO. SRC="in spirational.au” BACKGROUND/>
<AUDIO SRC="forau"/>
Peter Mataga:
<AUDIO SRC="from.au”/>
<AUDIO SRC="thanks.au”/><AUDIO SRC="course.au”/>
UM301: Advanced Unified Messaging.
<AUDIO SRC="course.au”/><AUDIO SRC="when.au"/>
January 26, 1999 from 3:00pm to 5:00pm.

</PML=>

The message also includes six MIME attachments, audio
files: “inspirational.au”, “for.au”, “from.au”, “thanks.au”,
“course.au” and “when.au”, which are retrieved from within
the PML-formatted message. To play the message to the
recipient when he retrieves it by accessing his mailbox on
messaging system 104, messaging system 104 assembles
information from the message, using the textual part of the
message in two ways, First, the markup elements, delimited
by angle brackets in the example markup used in Table 1, are
used 1o determine the message structure. Second, textual
content occurring within or between the markup elements
are synthesized to speech at an appropriate point in the play-
out of the message to the recipient. In this example, the
message structure is simple, requiring playing of audio files
and performing text-to-speech (TTS) processing in an inter-
leaved (and possibly parallel) fashion.

The recipient at telephone set 106 hears the following
when this structured message is outputted by messaging
system 104. To aid in understanding the functions of the
messaging system, the audio-file generated fragments are
underlined below, while the TTS fragments are shown in
plain text:

(inspirational music plays in background . . . )

“This is a message for Peter Mataga from the training
organization. Thank you for registering for the course
‘UM301: Advanced Unified Messaging’. The course
will take place January 26, 199 from 3:00pm to
5:00pm.”

The text fragments “Peter Mataga”, *UM301: Advanced
Unified Messaging”, and “January 26, 1999 from 3:00Pm to
5:00pm™ are converted to speech. The background music
and the audio fragments “This is a message for”, “from the
training organization”, “Thank you for registering for”, “the
course”, and “will take place™ are generated by playing the
audio files of appropriate names (identified in the markup),
after detaching them from the structured message.

The flowchart in FIG. 2 illustrates the steps of the method
of sending and receiving a basic structured message of the
type just described. At step 201, the sender sends the
structured message to an integrated messaging system
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capable of receiving and interpreting the embedded instruc-
tions within the message and presenting the message to the
recipient in accordance with those instructions when the
recipient accesses the mailbox. At step 202, the messaging
system stores the message sent by the sender. At some later
time, at step 203, the recipient accesses the messaging
system and retrieves the stored structured message. At step
204, the messaging system interprets the structure of the
retrieved message from the embedded instructions and for-
mulates the message from a combination of: TTS processing
of text fragments in the message body, text fragments in files
attached to the message, and/or text fragments at designated
URLs; and/or playing audio fragments in attached data files
or from addresses at designated URLs. At step 205, the
messaging system audibly presents the formulated struc-
tured message to the recipient. After listening to the
message, al step 206, the recipient may delete, or replay the
message, retrieve another message, structured or not, from
the messaging syslem, or exil the messaging system.
Whereas a message sender can individually specify a
structured message of this type, such a message can also be
automatically generated. The ability to automatically gen-
crate a structured message is of particular use when a sender,
such as the training organization in this example, must send

out many such messages to each of the individuals who have 2

registered for a course. Thus, for this case of automatic
message generation, the audio files would most likely rep-
resent information that is the same for all the messages of
this type, while the embedded text would be dynamic
information that changes from individual message to indi-
vidual message, which information can be retrieved, for
example, from a database 111 or a transaction system.
FIG. 3 is a Howchart showing the steps associated with
formulating and sending a customized structured message to

a plurality of recipients. At step 301 the sender formulates a 3

structured message that includes as content-related messag-
ing elements only those messaging elements that are com-
mon to the message sent to each recipient’s mailbox. At step
302, one or more content-related messaging elements that
are associated with a particular recipient are accessed from
another source, such as a database or a transaction system.
These one or more messaging elements can be textual or
audio in nature. At step 303, the recipient-specific messaging
elements and the non-recipient-specific messaging elements
are combined to formulate the message to be sent to the
particular recipient’s mailbox. The recipient-specific mes-
saging element can be incorporated as text within the
structured message, or can affixed to the message as an
altached textual or audio data file. At step 304, the combined
structural message is sent to the intended recipient’s mail-
box. At step 305, a determination is made whether any other
recipients are to receive the structured message. If yes, the
flow returns to step 302 to access one or more content-
related messaging elements that are associated with another
such recipient, which is then combined with the non-
recipient specific messaging elements 1o formulate a mes-
sage that is sent to this next recipient’s mailbox.

The structured message may contain a substructure that
allows the recipient to navigate through the message without
linearly listening to all of the message content that was sent
by the sender and resides in the recipient’s mailbox. An
example is that of a message divided into sections with
headings for which the messaging system might read all the
headings and then allow the recipient to choose one or more
sections to listen to. Sections might also have subsections,
and so forth. As an example, the training organization sends
out a weekly informational email describing the current
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course offerings to its employees™ mailboxes. A recipient is
not likely to want to listen to all of the information in the
message, but only to those parts that are of particular interest
to him. Table 2 is an example of such a message. It should
be noted that in this example, and the examples that follow,
for readability purposes, textual content rather than audio
files are generally used. However, embedded audio content,
as was used in the example in Table 1, could be substituted
anywhere TTS processing is employed.

TABLE 2

<PML>
This is your monthly training course update.
New courses in the unified messaging area are available this week,
as well as our existing course offerings.
<MENU=>
<PROMPT=></PROMPT>
<ITEM=><TITLE>New Courses<TITLE>
There are several new courses available this week.
<MENU=>
<PROMPT>Please select a course to hear a brief
description: < PROMPT=>
<ITEM=><TITLE=Introductory Unified Messaging</TITLE>
This course covers . . .
</ITEM>
<ITEM=><TITLE>Advanced Unified Messaging</TITLE>
This course covers . . .
</ITEM>
</ MENU=>
</ITEM>
<ITEM><TITLE>Existing Courses</TITLE>
We provide courses in a variety of categories.
<MENU>
<PROMPT>Please select a course category:</PROMPT>
<ITEM=<TITLE>Widget Courses</TITLE>
<MENU>
<PROMPT=Select a course to hear a brief
description:</PROMPT>
<ITEM=<TITLE=Introductory Widgets</TITLE>
This course covers . . .
<ITEM=>
<[TEM><TITLE=Intermediate Widgets</TITLE>
This course covers . . .
</I[TEM>
<ITEM><TITLE>Advanced Widgets</TITLE>
This course covers . . .
</ITEM=>
</MENU>
<ITEM><TITLE>Gadget Courses</TITLE>
<MENU>
<PROMPT>Sclect a course to hear a brief
description:</PROMPT>
<ITEM><TITLE>Introductory Gadgets</TITLE>
This course covers . . .
</ITEM=>
<[TEM><TTTLE=>Intermediate Gadgets</TITLE>
This course covers . . .
</[TEM>
<ITEM><TTTLE>Advanced Gadgets</TITLE>
This course covers . . .
</[TEM=>
</MENU>
</I[TEM>
<MENU=>
</ITEM=>
<ITEM><TITLE>General Information</TITLE>
General inquiries about training should be directed to
our main office at area code 630, 979-1960.
</ITEM>
</MENU>
Goodbye. We hope to see you in one of our courses soon!
</PML=>

When the message in Table 2 is received by the messaging
system 104, stored, and later retrieved by the recipient, the
interpreter recognizes the markup within the message and
from that the structure of the message, thereby enabling it to
interpret that structure for presentation to the recipient,
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where that structure in this example defines a set of hierar-
chical menus. In the example in Table 2, unlike the example
in Table 1, the markup elements have content, which may
also be structured. For example, a MENU element begins
with the markup <MENU> and ends with the markup
</MENU>. In between may occur a PROMPT element
(possibly with no content) and one or more I'TEM elements,
each of which must enclose a TITLE element ollowed by
any kind of content, including another MENU.

The MENU element represents an opportunity for the
recipient while listening to the message to make a naviga-
tional choice. The integrated messaging system processes a
MENU eclement, when encountered during processing and
play-out, by playing to the recipient the content of the
PROMPT, which can be any combination of audio files and
TTS information, and offering the TITLES of the ITEMS as
choices. It should be noted that only ITEMS that occur
immediately as content of the MENU element are treated in
this manner—ITEMS that occur deeper in the hierarchy, as
content of enclosed MENU elements, are not used until the
MENU in which they occur is processed. The recipient
makes a choice, by keypad entry, speech, or other signaling
method, and the content of the ITEM is read to the recipient,
possibly involving other complex processing. The default
behavior assumed herein for menus in this example is that
the item is processed, then the menu is presented again. The
recipient may choose to quit from a menu, in which case
processing of the message continues after the menu. If a
menu is part of an item in a parent menu, re-prompting for

the parent menu will result. The “quit” choice presented to :

the recipient might also be sensitive to whether the menu is
a top-level menu or not. It should be noted, there are many
other possible behavior customizations for menus; the
markup could include instructions to the messaging system
that control such behavior. The example presented in Table
2 is thus only one example of a possible menu customiza-
tion.

The elfect of the interpretation of the message structure by
the messaging system is that the recipient can navigate
through the information in the message, listening (possibly
more than once) only to the parts in which he is interested.
A possible recipient interaction scenario for the received
message in Table 2 is presented below. In the scenario below,
italicized phrases indicate audio boilerplate that is generated
by the interpreter 117 in the messaging system 104 (o present
menus and other standard interactions, while plain text is
TTS translations of fragments from the message, such as the
item titles; parenthetical items denote the actions taken by
the recipient:

“This is your monthly training course update.

New courses in the unified messaging area arc available

this week, as well as our existing course offerings.

For New Courses, press 1;

For Existing Courses, press 2;

For General Information, press 3;

To exit this menu, press pound sign.”

(Recipient presses 2)

“We provide courses in a variety of categories.

Please select a course category:

For Widget Courses, press 1;

For Gadget Courses, press 2;

To return to the previous menu, press pound sign.”

(Recipient presses 1)

“Please select a course to hear a brief description:

For Introductory Widgets, press 1;
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For Intermediate Widgets, press 2;
ForAdvanced Widgets, press 3;
To return to the previous menu, press pound sign.’
(Recipient presses 3)
“This course covers . . .
For Introductory Widgets, press 1;
For Intermediate Widgels, press 2;
ForAdvanced Widgels, press 3;

To return to the previous menu, press pound sign.’

(Recipient presses #)

“Please select a course category:

ForWidget Courses, press 1;

For Gadget Courses, press 2;

To return to the previous menu, press pound sign.”

(Recipient presses #)

“For New Courses, press 1;

For Existing Courses, press 2;

For General Information, press 3;

To exit this menu, press pound sign.”

(Recipient presses #)

“Goodbye. We hope to see you in one of our courses

soon!™

(At this point the recipient receives the usual messaging

system options to delete the message, listen to the
message again, etc.)

Processing of this kind of structure still involves extrac-
tion of fragments from the message in Table 2 to present to
the recipient, as in the message in the example of Table 1.
However, the extraction process is more complex, requiring
finding all item titles for a menu, constructing audio boil-
erplate to indicate the choices, and significantly, depends
dynamically on interactions with the recipient, which deter-
mine specifically those portions of the structured message
that are actually audibly presented to the recipient.

The flowchart in FIG. 4 illustrates the steps associated
with sending to a recipient a structured message which
allows interaction between the recipient and the message, as
described above. Steps 401, 402 and 403 are the same as
steps 201, 202 and 203 in the flowchart in FIG. 2, described
above, and for brevity, are not repeated herein. At step 404,
the messaging system interprets the structured message,
audibly offering navigational choices to the recipient, the
navigational choices and the presentation of such choices
being determined in accordance with the embedded instruc-
tions within the message. At step 405, the recipient, when
presented with a navigational choice, selects an option, as an
example, via keypad or voice input through his telephone
sel. At step 406, the messaging system, in response to and as
a function of the recipient’s input, continues to deliver audio
content to the recipient from within the structured message.
Al step 407, a determination is made whether the message
is completed. If yes, at step 408, the recipient can delete or
replay the message, retrieve another message, or end his
interaction with the messaging system. If, at step 407, the
message is not complete, the presentation of the structured
message 1o the recipient continues at an entry point follow-
ing the previous navigational choice, further navigational
choices being offered to the recipient if the structured
message is so formatted.

The structured message may also contain embedded
addresses, or “links” as they are currently known in the
Internet art, that specify a telephone address such as a
telephone number (e.g., 630-555-5555 of a telephone set 115
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on PSTN 107), or an IP telephony address (e.g.
sip:krehor(@ipt.training at client terminal 116). The link may
optionally also contain additional information, such as
DTMF information, which can typically represent an
“extension” specified as a string of keypad numbers, symbol
and/or letters. In the packet telephony case, the link may
specify other kinds of additional information, to be passed
along with the call setup message. For example, a SIP
(session initiation protocol) INVITE could include addi-
tional header information as specified in appropriate link
attributes.

To process such a link the messaging system 104 offers
the recipient, for example, an opportunity to make an
outgoing call to that linked address. If the recipient performs
a responsive action to that offer, such as making a kevpad
entry or supplying a voice input, which command is inter-
preted by the messaging system o represent an aflirmative
election by the recipient to select that link, the messaging
system 104 dials out to that telephone number over PSTN
107 (or the equivalent for non-PSTN destinations) and, on
answer, plays the sequence of DTMF tones corresponding to
the “extension”, and then allows the recipient to continue on
telephone set 106 with the just established call to the
answering parly at telephone set 115. It should be noted that

the dialed tones could alternatively be used for some other 2

general call handling purpose rather than being interpreted
as an extension. After the recipient terminates his conver-
sation over the outcall placed by the messaging system 104
to telephone set 115, the messaging system may resume
control for continued interaction with the recipient, thereby
allowing the recipient to conlinue accessing a next message
from his mailbox. Alternatively, the messaging may relin-
quish control of the call at the time of the outcall, thereby
effectively transferring the recipient to that call to telephone
set 115, and exiting the session with the messaging system
104.

In addition to links to telephone numbers or IP telephony
addresses, the message may contain embedded links that
specify destinations for messaging rather than telephony
connections. Examples of the these include email addresses
and Web services for HTTP upload. If the recipient chooses
to act on one of these links, a voice message may be
recorded and sent to the specified link address as, for
example, an email attachment.

An example of a structured message with several types of
embedded links is shown below in Table 3. For this example,
it is assumed that the training organization sends this email
to each employee’s integrated mailbox.

TABLE 3

<PML>
This is your monthly training course update.
New courses in the unified messaging area are available this week.
For information, call
<LINK TYPE=CALL DEST="sip:krehor@ipt.training”">
Ken Rehor
</LINK=,
For information on existing courses, call
<LINK TYPE=CALL DEST="pstn:630-555-5555" DTMF="3,2">
the automated course information system
</LINK>.
As usual, general inquiries about training can be directed to
<LINK TYPE=MESSAGE DEST="mailto:sgurey@mailserv.training™>
Steve Gurey
</LINK=>.
</PML=>

This message is presented to the recipient in the usual
sequential manner, except that embedded links are treated
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specially. Specifically, the content of the LINK element
(extracted from between the <LINK> and <\LINK> markup)
is presented to the recipient, together with additional infor-
mation about the potential outcall. The recipient may then
choose to have the messaging system place the call or send
a message o the specified destination.

For this example, the interaction between the recipient
and the messaging system may be as follows. Again, boil-
erplate audio generated by the messaging system is itali-
cized. It can be noted that this boilerplate usually surrounds
TTS fragments taken from the content and attributes of the
markup elements, such as the description and the phone
number of the destination. Moreover, the attributes of the
markup elements influence the recipient’s interaction. Thus,
a LINK type of CALL is presented differently, and leads to
different actions by the messaging system, from a LINK type
of MESSAGE. It is assumed in the following example that
the integrated messaging system 104 has automatic speech
recognition capabilities.

“This message contains active links. Say “call” or *send’ to

follow a link.”

“This is your monthly training course update.

New courses in the unified messaging area are available
this week.

For information, call Ken Rehor at SIP address krehor ipt
dot training.”

(Note that the TTS text “Ken Rehor” comes from the
content of the LINK element, while the SIP IP tele-
phony address “krehor@ipt.training” comes from the
DEST attribute of the element, which is recognized as
a SIP URL.)

(The messaging system pauses briefly to allow the recipi-
ent to follow the link [i.e., make an IP telephony call
through the network 105 to the address indicated]. If no
action is taken, the messaging system continues. )

“For information on existing courses, call the automated
course information system at phone 630-555-5555,
extension 3,2.7

(Messaging system pauses, recipient says ‘call’)

“Placing call . . . press pound sign to terminate the call.”

(Messaging system 104 dials telephone set 115 at 630-
555-5555, waits for answer, sends DTMF tone 3,
pauses, then sends tone 2, conferences in recipient, then
wails for call termination)

(Recipient has conversation with called party, presses # to
terminate outcall.)

(Messaging system 104 disconnects outcall connection,
resumes message session)

(Recipient chooses to hear message again; this time does
not follow either phone link)

As usual, general inquiries about training can be directed
o Steve Gurey at email sgurey at mailserv dot train-
ing.”

(Messaging system pauses, recipient says “send’)

“Record an audio message at the tone.”

(Recipient records an audio message)

“Sending message.”

(Messaging system sends the message as a MIME attach-
ment to an email message (o sgurey(@mailserv.training
on IMS 104)

(Messaging system resumes email session)

(Recipient chooses to hear message again; this time does
not follow any link. After the message has been
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presented, the messaging system offers the recipient the
opportunily to review the links in the message, pre-
senting the content of each LINK element encountered
within the message)

“To list all the links in this messages, say ‘links”.”

(Recipient says ‘links’)

“Call Ken Rehor;™

(pause)

“Call the automated—"

(Recipient barges in to say ‘Rehor’)

(Messaging system places call to SIP address

krehor(@ipt.training)

A common use for the above-described facility would be
in combination with the navigational facility of the example
associated with Table 2, to provide a small directory service
contained in a message.

The flowchart in FIG. 5 illustrates the steps associated
with sending 1o a recipient a structured message, which has
embedded links as described above. Steps 501, 502 and 503
are the same as steps 201, 202 and 203 in the flowchart in
FIG. 2, described above, and for brevity, are not repeated
herein. Al step 504, the messaging syslem interprets the
structure of the message from its embedded instructions and
plays a message to the recipient that contains a link to a

10

specified destination. At step 505, in response o presenting o

to recipient, during message play-out, a messaging element
having an associated link, the messaging system determines
whether the recipient responds affirmatively to accept a
transfer to that linked destination. If, at step 505, the link

transfer is not accepted by the recipient, at step 507, message -

play-out continues. If during the continued play-out of the
message another link is encountered and presented at step
508, the flow then returns to step 505 to determine whether
the recipient accepts that link. If, during the continued

play-out of the message, another link is not encountered at ™

step 508, message play-out continues until the end of the
message at step 509. Following the end of the message, at
step 506, the recipient is given the option to delete, replay,
maintain the message in storage, or exil the messaging
system. If, at step 505, the recipient accepts a link presented
during message play-out, at step 515, a determination is
made of the link TYPE. If, at step 516, TYPE=CALL, then
at step 517, a determination is made from the parameter

DEST whether the CALL destination is a PSTN phone

number or an IP telephony address. If it is determined to be
a PSTN phone number, at step 510, an outcall is initiated to

b o
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that telephone number by the messaging system. If it is
determined to be an IP telephony address, at step 513, the
messaging system places an outcall to that IP telephony
address. Following either steps 510 or 513, if the outcall to
the PSTN telephone number or to the IP telephony address
does not transfer the recipient from the messaging system to
the outcall destination for a direct connection, then the
recipient at the completion of the outcall, returns to the
messaging system for continued message play-out at step
507. If, following step 515, it is determined at step 518 that
TYPE=MESSAGL, then, at step 511, the messaging system
receives recipient’s voicemail message and, at step 512, that
inputted voicemail message is sent by the messaging system
to the linked email address as an aftached voice data file.
Following the sending of the recipient’s voicemail message
to the email address, the recipient is returned to the mes-
saging system at step 507 for continued play-out of the
stored message. As before, during the continued message
play-out, another link may be encountered at step 508 or
message play-out may continue, at step 509, until the end of
the message. At next step 506 then, the recipient can delete
the message, replay the message, retrieve another message,
or exil the messaging system.

Astructured message may also contain embedded instruc-
tions that cause the messaging system to gather information
from the recipient as, for example, by playing a prompt that
requests an input from the recipient, and collecting a string
of keypad inputted touch-tone digits, or audio-inputted
information. The structured message thus acts as an infter-
active form that messaging system 104 assists the recipient
in filling out. Combination of the form inputs with a navi-
gational structure means that the recipient may only fill out
part of the form, if there is more than one input. The
messaging system gathers one or more such inputs, then
sends the gathered information as a data message, for
example, to a destination specified by the sender. This
destination could typically be a network server, such as a
Web server with CGI (common gateway interface), but
could also be a less real-lime destination, such as, for
example, an email address,

Table 4 is an illustrative structured message that provides
such functionality. In this example, the training organization
might wish to have the recipient register for a course as well
as hearing about it. A registration request provides the
recipient’s 1D as well as the course number.

TABLE 4

<PML>

<FORM ACTION="http://www.training/register.cgi”">
Thanks for inquiring about our training courses,
You may register for one of our courses by responding to this

message.

Please provide your badge number now.
<INPUT NAME=badgenum TYPE=NUMBER MAXLENGTH=7>

<MENU>

<PROMPT>Please select a course category:</PROMPT>
<[TEM=><TITLE>Unified Messaging Courses</TITLE>
<SELECT NAME=courseid MULTIPLE>
<PROMPT> Please sclect one or more courses: </PROMPT>
<OPTION VALUE="UM101"> Introductory Unified Messaging</OPTION=>
<OPTION VALUE="UM30(1"> Advanced Unified Messaging</OPTION=
</SELECT>
</I[TEM>
<[TEM><TITLE>Widget Courses</TITLE>
<SELECT NAME=courseid MULTIPLE>
<PROMPT> Please select one or more courses: </PROMPT>
<OPTION VALUE="W101"> Introductory Widgets</OPTION>



US 6,240,391 B1
17

TABLE 4-continued

<OPTION VALUE="W201"> [ntermediate Widgets</OPTION=>
<OPTION VALUE="W301"> Advanced Widgets</OPTION>
</SELECT>
</ITEM>
<[TEM><TTTLE>Gadget Courses</TITLE>
<SELECT NAME=courseid MULTIPLE>
<PROMPT'> Please select one or more courses: </PROMPT=>
E="(G101"> [ntroductory Gadgets</OPTION>
<OPTION VALUE="G201"> Intermediate Gadgets</OPTION>
<OPTION VALUE="G301"> Advanced Gadgets</OPTION>

18

</SELECT>
</[ITEM=>
<MENU>
Thank you.
</FORM>
</PML>

When this message is retrieved and played to the
recipient, the recipient is again able to navigate within the
message, but is this time also prompted for input at certain
points, as dictated by the INPUT and SELECT markup
clements. The INPUT element causes the messaging system
to collect inputs from the recipient in the form of keypad-

entered DTMF touch-tone digits or spoken characters, for -

example. The SELECT element is processed by [orming a
set of choices in a manner analogous to the MENU element,
using the enclosed OPTION elements to determine not only
the presented choices, but also the values to be returned with
the form. The message in Table 4 might produce the fol-
lowing recipient interaction:

“This message contains a fill-out form. You may be
prompted for information that will be sent to a service
to process the form.”

“You may register for one of our courses by responding to
this message. Please provide your badge number now.”

(The messaging system waits for the recipient to input
information)

(Recipient presses 0123456 on his keypad. The messag-
ing system accepts this, without waiting for timeout or
a termination symbol, because it is a correctly formed
number exactly seven digits long, as specified by the
TYPE and MAXLENGTH attributes of the INPUT
element)

“Please select a course category.

For Unified Messaging Courses, press 1;

For Widget—"

(Recipient barges in with *27)

“Please select one or more courses:”

“Press one after each item you would like to select, or zero
to deselect.

Introductory Widgets;”

(Messaging system pauses, recipient does nothing)

“To select this item, press one;

to deselect this item, press zero;

to clear all selections and start the list again, press star;

10 accept current selections, press pound sign.”

“Introductory Widgets;”

(Recipient presses 1)

“Intermediate Widgets;”

(Recipient presses 1, then #)

“You selected two items.”

“Please select a course category.
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For Unified Messaging Courses—"

(Recipient barges in with #)

“Thank you.”

“To submit the information you entered, press 1 now.”

(Recipient presses 1)

Al this point the messaging system packages up the
information submitted by the recipient into a data message,
in this case an HTTP request such as:

GET /register.cgi?badgenum=0123456 & courseid=

W101 & courseid=W201

and sends it to the HTTP server 120 named www.training,
and then continues with the mailbox session, retrieving the
next message. It should be noted that the badgenum value
submitted in the request is the string of numbers entered by
the user at the INPUT element, while the courseid values
submitted in the request are those specified as VALUE
attributes in the OPTION eclements corresponding to the
choices made by the user.

The HTTP request would result in the information being
processed by the training organization’s Web server 120.
The HTTP response would, in this example, not be used by
the messaging syslem, excepl possibly to report an error.
Processing on the server 120 may lead, however, to a
separate confirmation message being sent to the recipient’s
mailbox.

The flowchart in FIG. 6 illusirates the steps associated
with sending to a recipient a structured message in which,
during the recipient’s interaction, information is collected
from the recipient and sent to a destination that is specified
within the message. Steps 601, 602 and 603 are identical to
steps 201, 202 and 203 described above, and for brevity, are
not repeated herein. At step 604, the messaging system
interprets the structure from the embedded instructions and
plays-out the message to the recipient, requesting an input
from the recipient at one or more points during the message
presentation. At step 605, when input from the recipient is
requested during play-out of the message, the recipient
makes an audio or telephone keypad entry. At step 606, if the
recipient has made an audio input, the ASR processor within
the messaging system converts the recipient’s input to
textual or numerical information. At step 607, a determina-
tion is made whether the message has been completely
delivered to the recipient. If not, at step 608, the messaging
system continues playing the message to the recipient. At
step 609, a determination is made whether additional input
from the recipient is requested during the continued play-
out. If yes, then flow returns to step 605. If not, the flow
returns to decision step 607. If the message has been
completely delivered to the recipient at step 607, at step 610,
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the messaging system sends all the information collected
from the recipient to a destination specified in the message.
At step 611, the recipient is then given the option to delete,
replay, get another message, or exit the messaging system.

Advantageously, the use of the messaging system for
gathering information from the recipient and from plural
other recipients, such as recipients at telephone sets 121-
1-121-4, from the point of view of the message sender, is the
distribution of processing. In particular, with such an
arrangement it is no longer necessary to maintain a special-
ized service and a telecommunications infrastructure to
allow a plurality of such recipients to simultancously call
into the service.

Astructured message may also contain embedded instruc-
tions that cause the messaging system 104 not only to submit
a form, but to process the response from the server to which
the form was submitted. This response may be another
message, which the messaging system 104 processes imme-
diately. Since this new message may also be a form, the
original message has had the effect of initiating an interac-

tive session with a service active at the remote destination =

specified by the message sender. From the recipient’s
standpoint, the perception is that of a complex and dynamic
voice interaction with the original message.

In such an interactive setting, it is also possible that no

information at all is gathered from the user, but that the only 2

purpose of the action is to process the response from the
remote service. This allows a message 1o point to informa-
tion that is maintained on a remote server. For example, the
sender of the original message might want the recipient to be

presented with the most up-to-date version of time-varying

information. Moreover, the message size can be consider-
ably smaller since only the content explicitly requested by
the recipient will eventually be loaded into the messaging
system.

In both cases the messaging system 104 is acting like a
Web browser whose user, in this case the message recipient
al telephone set 106, is accessing a service on a remote Web
server 120. The original message thus acts like a “front
page” for the service. The messaging system thus may
provide some audio cue that the presented content is in fact
a link, such as beeping before presenting the link descrip-
tion.

As an example of the aforesaid situation, and continuing
with the training organization example, it is assumed that the
training organization might send a structured message that
points to a network service that provides the current offer-
ings rather than sending a structured message with all the
current offerings to the mailboxes of each recipient. This
insures hat the message content does not become obsolete.
The service might allow registration for courses, and pro-
vide an immediate response to the registration request. Table
5 is an example of a structured message that contains links
that retrieve pages from the training Web server 120 at URL
www.lraining.

TABLE 5

<PML>

This is your monthly training course update.

New courses in the unified messaging area are available this week.

You can get information on

<LINK TYPE=PAGE DEST="http://www.training/new.pm|"”>
new courses

</LINK>,

or information on

<LINK TYPE=PAGE DEST="http://www.lraining/existing.pm|”>
existing courses

</LINK>.

You can also

<LINK TYPE=PAGE DEST="http://www.training/register.pm!”>
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TABLE 5-continued

register for a course
</LINK>,
5 or get
<LINK TYPE=PAGE DEST="http://www.training/general.pml”>
general information about training
</LINK>.
</PML=>

For this example, the destination of the link identifies the
URL of the page of markup to retrieved by the messaging
system from the network. An example of a scenario might be
as follows:

15 “This message contains links, indicated by a beep. Say

‘go’ to follow a link.”

“This is your monthly training course update.

New courses in the unified messaging area are available

this week.

You can get information on (beep) new courses”

(Messaging system pauses briefly)

“or information about (beep) existing courses.”

(Messaging system pauses briefly)

“You can also (beep) register for a course”

(Messaging system pauses briefly)

(Recipient says ‘go’)

At this point, the messaging system retrieves the page
(i.c., another message) from the Web server at the URL
specified in the attributes of the LINK element that the user
has chosen to activate, in this case sending an HTTP request:

GET /register.pml
to the HTTP server at URL www.iraining (presumed to be
35 owned by the original message sender). The response to this

request will be another page. Table 6 is an example of such
a responsive page consisting of another structured message.

)

TABLE 6

40
<PML>

<FORM ACTION="http://www.training/register.cgi”>
<INPUT TYPE=HIDDEN NAME=sessionid VALUE="98765">
Welcome to the course registration service.
Please provide your badge number now.
<INPUT NAME=badgenum TYPE=NUMBER MAXLENGTH=7>
<MENU>
<PROMPT>Please select a course category:</PROMPT>
<ITEM><TITLE>Unified Messaging Courses</TITLE>
<MENU>
<PROMPT> Please select a course: </PROMPT>
<ITEM><TITLE=Introductory Unified Messaging</TITLE>
You selected Introductory Unified Messaging.
<SUBMIT NAME=course VALUE="UMOD1" CONFIRM=>
</ [TEM>
<ITEM=><TITLE=>Advanced Unified Messaging</TITLE>
You selected Advanced Unified Messaging.
<SUBMIT NAME=course VALUE="UM301" CONFIRM>
</ITEM>
</MENU=>
</ITEM=>
<ITEM><TITLE>Widget Courses</TITLE>
Sorry, widget courses are only offered during widget hunting
SEASOMN.
60 </I[TEM=>
<ITEM=><TTTLE=>Gadget Courses</TTTLE=
Sorry, gadget courses are no longer offered.
</[TEM>
</MENU=>
</FORM=>

65 </PML>

h
o

with the following interaction:
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“Welcome to the course registration service.

Please provide your badge number now.”

(Messaging system pauses)

(Recipient inputs ‘0123456” from the keypad)

“Please select a course category:

For Unified Messaging Courses, press 1;

For Widget Courses, press 2;

For Gadget Courses, press 3.

To exit this menu, press pound sign.”

(Recipient presses 1)

“Please select a course:

For Introductory Unified Messaging, press 1;

ForAdvanced Unified Messaging, press 2;

To return to the previous menu, press pound sign.”

(Recipient presses 1)

“You selected Introductory Unified Messaging.

Press 1 to continue, pound sign to cancel.”

(Recipient presses #)

“Please select a course:

For Introductory Unified Messaging, press 1;

ForAdvanced Unified Messaging, press 2;

To return to the previous menu, press pound sign.”

(Recipient presses 2)

“You selected Advanced Unified Messaging.

Press 1 to continue, pound sign to cancel.”

(Recipient presses 1)

Al this point, the messaging system submits another form,
sending an HTTP request

GET /register.cgi?sessionid=98765&badgenums=

0123456& courseid=UM301

to the Web server at URL www.training. This second form
submission could lead to a continued session (e.g., a chance
to register for another course). For this example, however,
the remote service terminates the session with a confirma-
tion message shown in Table 7, which is similar to the
message in Table 1, as previously discussed.

TABLE 7

<PML>

<AUDIO SRC="thanks.au”/>

<AUDIO SRC="confirm.au”/>

Peter Mataga

<AUDIO SRC="course.au"/>

UM301: Advanced Unified Messaging

<AUDIO SRC="when.au"/>

January 26, 1999 from 3:00pm to 5:00pm
</PML>

This results in the following presentation to the recipient:

“Thanks for registering. This confirms that Peter Mataga .

is registered for course UM301: Advanced Unified
Messaging, scheduled to take place Jan. 26, 1999 from
3:00pm to 5:00pm.”
“Message processing complete.”
(The messaging system them proceeds to offer the recipi-
ent the usual mailbox actions such as delete, next, etc.)
The advantage of this above-discussed mechanism is that
the original structured message, which may possibly be a
bulk email sent to many recipients, is small. When some
subset of recipients choose to respond, the messaging sys-
tem 104 again performs much of the processing associated
with gathering information.

10

15

30

35

40

45

50

60

65

22

The flowchart in FIG. 7 illustrates the steps associated
with sending to a recipient a structured message in which,
during a recipient’s interaction with that structured message,
information, such as a second structured message, is
retrieved from a destination specified within the message, to
possibly enable further interaction between the recipient and
the information retrieved from that destination. Steps 701,
702 and 703 are identical to steps 201, 202 and 203,
respectively, described above in connection with the flow-
chart in FIG. 2, and, for brevity, are not repeated here. At
step 704, the messaging system interprets the structure of
message from embedded instructions and plays to the recipi-
ent a message having at least one embedded link to a
destination where a second structured message is stored.
During playing of the first message, an input from the
recipient is requested to select a particular link. At step 705,
the recipient selects a link to that destination. At step 706,
the messaging system retrieves the second structured mes-
sage from the linked destination. At step 707, the messaging
system interprets the structure of the retrieved second struc-
tured message [rom its embedded instructions and plays to
the recipient the second message, which may request input
from the recipient at specific points during play-out of that
message. At step 708, the recipient supplies to the messaging
system the requested inputs at those specific points during
play-out of the second message. At step 709, the messaging
system forwards 1o a destination specified within the second
message, the information collected during the play-out of
the second structured message. The response to that can be
another structured message (not shown), or, at step 710, the
continuation of the recipient’s mailbox session where the
recipient can delete or replay the original message, access
another stored message, or end his mailbox session.

The various substructure types described above can be
combined in various ways. For example, a structured mes-
sage (or sequence of such messages) can cause coordinated
data and telephony actions. In this example, the messaging
system 104 collects inputs from the recipient at telephone set
106, communicates data to a server, and then also places a
telephone call over the PSTN 1o a phone number associated
with the data destination. On call answer, DTMF signaling
(or another signaling method) is used to transmit sufficient
information (e.g., a reference ID) to allow the system
receiving the telephone call to access the form data that was
separately sent. The receiving system may then use that data
to enhance the handling of the telephone call in various ways
such as routing it to an appropriate agent, and/or providing
a screen pop of the submitted form data and retrieved data
to the agent’s terminal. Alternatively, an IP telephony call
could be placed to an IP telephony number associated with
the data destination.

As an example, it is postulated that the registration
process requires interaction with a human agent, but that it
is desired to collect data from the registrant automatically
rather than through the live interaction. The messaging
system 104 can be used to collect the information, essen-
tially becoming part of a En distributed call center. This
information can be collected before any phone call is made
to the human registration agent, thereby potentially repre-
senting a substantial reduction in the load on the phone lines
to the registration department’s call center as compared to
what would otherwise be a traditional call center which
would need to maintain a dedicated voice response system.

One way lo achieve coordination between the form sub-
mission and the outcall can be demonstrated in the previous
example, if the response to the form submission containing
the course registration information is not a simple confir-
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mation message, but a response indicating that a call should
be placed. The information for the call preferably will
indicate a session ID or some other identifier, which the
system receiving the call interprets in order to retrieve the
associated data. Table 8 illustrates an example of a respon-
sive page to the registration.

TABLE 8

24

audio and/or keypad input at the requested points during
message play-out. At step 806, if the recipient provides
audio input, ASR circuitry in the messaging system converts
the audio input to textual or numerical information, as
appropriate. At step 807, the messaging system sends the
information collected from the recipient to a destination

<PML>
<AUDIO SRC="thanks.au"/>
<AUDIO SRC="confirm.au”/>
Peter Mataga
<AUDIO SRC="course.au”/>
UM301: Advanced Unified Messaging
<AUDIO SRC="when.au"/>
January 26, 1999 from 3:00pm to 5:00pm.
<LINK TYPE=CALL DEST="pstn:630-555-4444" DTMF="3,2,98765

<AUDIO SRC="agent.au"/>

</LINK=>

</PML>

" IMMEDIATE>

This deviates from the previous example in which, after
registering, only the confirmation message of Table 7 is
played to the recipient. In this case, the call proceeds without

the recipient’s initiation because of the IMMEDIATE 2

attribute of the LINK. The following is therefore the inter-
action:

“Thanks for registering. This confirms that Peter Mataga
is registered for course UM301: Advanced Unified
Messaging, scheduled to take place Jan. 26, 1999 from
3:00pm to 5:00pm.”

“A call is being placed to a customer agent at phone
number 630-555-4444. Press pound to terminate the
call.”

(The messaging system dials 630-555-4444 [the phone
number associated with the registration system call
center 125 in FIG. 1], waits for answer, sends DTMF
tone 3, pauses, then sends tone 2, pauses, then sends
tones 98763, conferences in voicemail user, then waits
for call termination)

(The session 1D 98765 is used by the receiving system to
route the call to an appropriate agent at telephone 126,
and to trigger a screen pop of the submitted registration
information on the agent’s client terminal 127.)

In above mechanism, the called service is assumed to
have the special functionality that enables the interaction to
take place. Since the service owner is presumably the sender
of the message, the service owner would be so configured.
Advantageously, as in previous examples, the preparation of
the registration data is completed before the establishment of
the phone call, thereby reducing the load on the call center.

The flowchart in FIG. 8 illustrates the steps associated
with sending to a recipient a structured message in which,
during a recipient’s interaction with that structured message,
information is collected from the recipient and sent to a
specified destination, and a separate call (telephone over
PSTN, IP telephony over data network, or any other type of
call) is established by the messaging system to a number
associated with that specified destination. Steps 801, 802
and 803 arc identical to steps 201, 202 and 203, respectively,
described above in connection with the flowchart in FIG. 2,
and, for brevity, are not repeated here. At step 804, the
messaging system interprets the structure of the message
from the embedded instructions and plays the message to the
recipient, requesting input from the recipient at various
points during play-out. At step 805, the recipient supplies
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specified within the structured message. At step 808, in
parallel, at the same time or later after receiving another
structured message from the destination, a separate call
(such as a telephone call over the PSTN or an IP telephony
call over data network) is placed to the destination, or to a
second destination from which the collected information can
be retrieved. At step 809, the messaging system provides
information to that first or second destination that identifies
in some manner the collected information. At step 810, the
recipient interacts over the call with an agent at the first or
second destination who has available the collected informa-
tion. If the call to the first or second destination has not
effected a transfer of the recipient to such destination, at step
811, after completing the call, the recipient may continue
with his mailbox session.

With reference now to FIG. 9, a block diagram of inte-
grated messaging system 104 is shown. The messaging
system 104 includes system software 901 which provides
the operating system and associated soltware for hardware
interfaces to enable communication with individual hard-
ware components. Further, the system software performs
those conventional messaging functions such as controlling
the receipt of conventional audio, conventional email, and
structured type of messages as described above, storage of
such messages in a message storage database 902 for each
recipient, deletion from storage of such messages in
response 1o a recipient’s direction, etc. Running on top of
system software 901 is a structured message interpreter
(SMI) 903 which, when a structured type of message is
retrieved by a recipient from message storage 902, interprets
the embedded instructions (the markup in the embodiment
described above) and converls the structured message docu-
ment into audio delivery for presentation to the recipient and
with which the recipient may interact, if so structured,
through audio means. Further, SMI 903 controls the playing,
at the appropriate times as defined in the structured message,
of audio files that are associated with the message and that
may be attached to the message or retrieved from elsewhere.
Functioning of system software 901 and SM1 903 is effected
through a central processing unit 904 and associated RAM/
ROM memory 905. Various other modules are also included
within messaging system 104, which can be implemented in
hardware, software, and/or a combination of hardware and
software. Further, some of the modules may effect process-
ing within CPU (central processing unit) 904 rather than
within the module itself.
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A first network interface module is data network interface
(DNI) 906, into which IP network 105 is terminated. DNI
906 thus receives delivery of a structured message sent over
the network by a sender, which it then forwards to message
storage 902 for later retrieval by the intended recipient.
Further, as previously described, when information is col-
lected from a recipient during retrieval of an interactive
message, DNI 906 outputs that information for transmission
1o a destination connecled to IP network 105 if so specified
within the structured message. A second network interface
module is telephone network interface (TNI) 907, to which
PSTN telephone lines, such as a tip/ring analog interfaces or
T1 digital lines, are terminated. A recipient’s PSTN tele-
phone call to messaging system 104 to retrieve his messages
thus terminates at TNI 907. TNI 907 thus also outputs the
play-out of a retrieved structured message in accordance
with the message’s embedded instructions, as interpreted by
SMI 903. Further, the keypad or audio inputs entered by the
recipient during play-out ol the message as navigational
sclections or input of solicited information are inputted
through TNI 907. TNI 907 and DNI 906 are both connected
to a system bus 908, as are the other illustrative modules
shown in FIG. 9: audio play/record (P/R) module 909;
text-to-speech (TTS) module 910; automatic speech recog-

nition (ASR) module 911; and dual-tone multi-frequency 2

(DTMF) detector module 912.

Audio P/R module 909 includes the hardware and/or
software for playing the recorded audio that has been stored
as a data file and attached to a message. That message can
be a conventional email message with a WAV attached file,
or a structured message of the type discussed herein above,
where recorded audio messaging elements or message
fragments, as previously described, are attached as data files
to the siructured message or retrieved from a specified
source. Audio P/R module 909 may also convert a recipi-
ent’s responsive audio input within a structured input, which
may then be converted to a data file and outputted through
DNI 906 as an attached file for transmission o a specified
destination on IP network 105.

Text-to-speech (TTS) module 910, which may be imple-
mented in hardware, software, or a combination of hardware
and software, includes a digital signal processor, which may
be implemented within the module itself or on CPU 904,
TTS module 910 converts the textual fragments within the
structured message to speech during play-out of the message
to the recipient. Automatic speech recognition (ASR) mod-
ule 911, which may also be implemented in hardware,
software, or a combination of hardware and software, moni-
tors the recipient’s audio input, recognizing the recipient’s
utterances. These recipient inputs are converted into com-
mands or recognized as inputs, depending upon where
during the message play-out they are received. Dual-tone
multi-frequency (DTMF) module 912, which also can be
implemented in hardware, software, or a combination of
hardware and software, recognizes recipient’s keypad
entries. These keypad entries may also be commands or
inputs, depending upon the message structure where, for
example, the recipient may make a keypad entry during
message play-out to select a link, or the recipient may make
a keypad entry as an input as part of an information
collection process.

As previously described, a structured message can be
created by a sender through an editor running on a client
terminal. An example of an editor’s GUI 103 that can be
used by a sender to create a structured message is shown in
FIG. 10. As can be noted, GUI 103 includes a plurality of
predefined textual and prerecorded audio fragments that are
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stored and accessed through buttons T,—T, and A,-A,.
respectively. The sender has these predefined fragments
available to formulate a message. By activating an audio
recorder through button 1010, the sender can record, using
a microphone associated with the client terminal, one or
more audio clips that can be incorporated into the message
and affixed to the message as audio data files. Similarly, by
inputting text through the text input window 1011, the
sender can create lextual fragments to be incorporated as
part of the message which, when received by the messaging
system and retrieved by the recipient, will be converted from
text into speech. The structured message is created by the
sender by selecting from those predetermined textual frag-
ments available at T, =Ty, audio fragments available through
A —A,,, and customized inputted audio fragments and tex-
tual fragments, and dragging them, using a mouse, into the
message box 1012, to create a desired message structure.
The selected audio fragments, 1013,1014 and 1015 are
combined with selected textual fragments 1016, 1017 and
1018, as intended by the sender and in a structured format
selected by the sender. By selecting a “create a menu™ button
1019, the sender creates a navigational nest of options that
will be presented to the eventual recipient, including, for
example, the audio fragment 1013, and textual fragments
1016 and 1017. Upon selecting the “create a menu” button
1019, the sender may be queried as to whal prompts are to
be given to the recipient, what titles are to be associated with
each selective choice, and what messaging elements are to
be incorporated within the menu. Further, the message may
include links 1020 and 1021, which can be selected by the
sender from one of a predetermined number of recorded and
stored links L,—L,, or inputted by the sender through
window 1025. When the message has been formulated by
the sender, and a destination entered into destination win-
dow 1026, the sender selects the send button 1027, and the
editor generates a PML-formatted version of the structured
message, with attached data representations of the included
audio files, which is sent to the recipient at the indicated
destination.

The structured message could also be created ‘by hand’
with a text editor and an audio file recording utility.

Although described in terms of audio messaging, it should
be apparent to one skilled in the art, that the present
invention could be equally be applied to multimedia
messaging, in which a structured multimedia message would
include a plurality of messaging elements, which may
include video fragments, which be assembled by the mes-
saging system in accordance with embedded instructions
included within the structured message. Thus, a structured
multimedia message could include also provide the recipient
with the navigational options described above in connection
with the audio message, as well as the ability to link to
another destination, as well as the other previously described
aspects of structured messaging for audio messaging,.

Further, although the above-described embodiment incor-
porated a phone markup language as the methodology of
embedding instructions that define the structure of the
message and which are used by the interpreter at the
messaging system to play-out the message and offer the
recipient the navigational choices within the message, there
are other ways that such instructions could be embedded
within the message that do not use a markup language. Thus,
for example, the message could be formulated using an
Electronic Data Interchange (EDI), or any other kind of
pre-agreed interchange format between senders and the
interpreter running on the messaging system, that allow the
messaging system to interpret the message structure and
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present to the recipient the structured message in accordance
with those instructions.

The foregoing merely illustrates the principles of the
invention. It will thus be appreciated that those skilled in the
art will be able to devise various arrangements which,
although not explicitly described or shown herein, embody
the principles of the invention and are included within its
spirit and scope. Furthermore, all examples and conditional
language that have been recited herein are principally
intended expressly to be only for pedagogical purposes to
aid the reader in understanding the principles of the inven-
tion and the concepts contributed by the inventors to fur-
thering the art, and are to be construed as being without
limitation to such specifically recited examples and condi-
tions. Moreover, all statements herein reciting principles,
aspects, and embodiments of the invention, as well as
specific examples thereof, are intended to encompass both
structural and functional equivalents thereof. Additionally, it
is intended that such equivalents include both currently

known equivalents as well as equivalents developed in the 2

future, i.e., any elements developed that perform the same
function, regardless of structure.

Thus, for example, it will be appreciated by those skilled
in the art that the block diagrams herein represent conceptual

views of illustrative circuitry embodying the principles of -

the invention. Similarly, it will be appreciated that any flow
charts, low diagrams, pseudocode and the like represent
various processes which may be substantially represented in
computer readable medium and so executed by a computer
or processor, whether or not such computer or processor is
explicitly shown.

The functions of the various elements shown in the FIGS.,
including functional blocks labeled as “processors™ or “serv-
ers” may be provided through the use of dedicated hardware
as well as hardware capable of executing software in asso-
ciation with appropriate software. When provided by a
processor, server or computer, the functions may be pro-
vided by a single dedicated processor, by a single shared
processor, or by a plurality of individual processors, some of
which may be shared. Moreover, explicit use of the term
“processor”, “server”, or “computer” should not be con-
strued to refer exclusively to hardware capable of executing
software, and may implicitly include, without limitation,
digital signal processor (DSP) hardware, read-only memory
(ROM) for storing software, random access memory
(RAM), and non-volatile storage. Other hardware, conven-
tional and/or custom, may also be included.

In the claims hereof any element expressed as a means for
performing a specified function is intended to encompass
any way of performing that function including, for example,
a) a combination of circuit elements which performs that
function or b) software in any form, including, therefore,
firmware, microcode or the like, combined with appropriate
circuitry for executing that software to perform the function.
The invention as defined by such claims resides in the fact
that the functionalities provided by the various recited
means are combined and brought together in the manner
which the claims call for. Applicant thus regards any means
which can provide these functionalities as being equivalent
to those shown herein.

The invention claimed is:

1. A method comprising:

receiving an electronic message addressed to a recipient,

the message comprising a plurality of messaging
clements, at least some of the messaging clements
being content-related that are each associated with a
portion of the content of the message, and at least one
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of the messaging elements comprising instructions that
define a structure of the message from which at least
some of the content-related messaging elements can be
sequentially combined for presentation to the recipient
as a unified message;

storing the received message in a mailbox associated with

the recipient;

in response lo a request for the message from the

recipient,

retrieving the stored message,

interpreting the instructions that define the structure of
the message, and

assembling and combining at least some of the content-
related messaging elements in accordance with the
instructions, and

sequentially presenting the assembled and combined

content-related messaging elements to the recipient as
a unified message.
2. The method of claim 1 wherein the message is a
voicemail message.
3. The method of claim 1 wherein the message is a
multimedia message.
4. The method of claim 2 wherein the content-related
messaging elements are [rom a group including: textual
[ragments, audio fragments, and references to audio and/or
textual fragments stored at specified locations.
5. The method of claim 4 wherein the audio fragments
comprise references to audio data files associated with the
message.
6. The method of claim 1 wherein the instructions define
a hierarchical menu structure which, when at least some of
the content-related messaging elements are assembled and
combined and presented to the recipient, offers a plurality of
navigational choices within the message to the recipient, the
method further comprising:
receiving, after said presentation of at least one of the
navigational choices, a selection of a particular choice
from among the plurality of navigational choices; and

using the selection of the particular choice to determine at
least one previously non-presented content-related
messaging clement to next present to the recipient; and

presenting the determined at least one previously non-
presented content-related messaging element to the
recipient.

7. The method of claim 6 wherein the selection of the
particular choice is determined by recipient’s audio input.

8. The method of claim 6 wherein the recipient’s selection
of the particular choice is determined by recipient’s keypad
input.

9. The method of claim 1 wherein a link to a destination
is associated with at least one of the content-related mes-
saging elements presented to the recipient, the method
further comprising offering the link together with its asso-
ciated messaging element during presentation of the
assembled message to the recipient.

10. The method of claim 9 further comprising:

receiving, following presentation of the link, a selection

by the recipient to accept the link;

establishing a connection to a destination associated with

the link.

11. The method of claim 10 wherein the connection is a
data connection and the destination associated with the link
is a specific email address.

12. The method of claim 11 further comprising:

receiving a message [rom the recipient;

converting the message to a data message; and
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sending the data message to said email address over the

data connection.

13. The method of claim 10 wherein the connection is a
telephone call over the PSTN and the destination is a phone
number on the PSTN, the method further comprising estab-
lishing a telephone connection between the recipient and the
destination phone number.

14. The method of claim 10 wherein the connection is a
telephone call over a data network and the destination is an
IP telephony number, the method further comprising estab-
lishing a telephone connection between the recipient and the
destination IP telephony number.

15. The method of claim 10 wherein the connection is a
data connection and the destination is a server, the method
further comprising:

receiving from the server a second electronic message, the

second electronic message comprising a plurality of its
own messaging elements, at least some of the messag-
ing elements in the second message being content-

related that are each associated with a portion of the 2

content of the second message, and at least one of the
messaging elements in the second message comprising
instructions that define a structure of the second mes-
sage from which at least some of the content-related

messaging elements in the second message can be 2

sequentially combined for presentation to the recipient
as a unified message,

interpreting the instructions that define the structure of the
second message;

assembling and combining at least some of the content-
related messaging is elements in the second message in
accordance with the instructions in the second message;
and

sequentially presenting the assembled and combined
content-related messaging elements in the second mes-
sage 1o the recipient as a unified message.

16. The method of claim 15 wherein the instructions in the
second electronic message define a hierarchical menu struc-
ture which, when at least some of the content-related mes-
saging elements in the second message are assembled and
combined and presented to the recipient, offers to the
recipient a plurality of navigational choices within the
second message, the method further comprising:

receiving, after said presentation of at least one of the

navigational choices in the second message, a selection
of a particular choice from among the plurality of
navigational choices; and

using the selection of the particular choice in the second

message to determine at least one other of the content-
related messaging elements in the second message to
next present; and

presenting the determined at least one other of the

content-related messaging elements in the second mes-
sage lo the recipient.

17. The method of claim 15 wherein a link to a destination
is associated with at least one of the content-related mes-
saging elements in the second message presented to the
recipient, the method further comprising:

offering the link together with its associated messaging

clement in the second message during presentation of
the assembled second message 1o the recipient;
receiving, following presentation of the link, a selection to
accept the link in the second message; and
establishing a connection to a destination associated with
the link in the second message.
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18. The method of claim 1 further comprising;

during presentation of the message to the recipient,
prompting the recipient for input of information;

collecting information in response to the prompt from the
recipient; and

forwarding the information collected from the recipient to

a destination indicated in the message.
19. The method of claim 18 wherein the information
collected from the recipient is in the form of keypad entries.
20. The method of claim 18 wherein the information
collected from the recipient is in the form of a speech input.
21. The method of claim 20 further comprising converting
recipient’s speech input to textual or numerical information
before forwarding the collected information to the destina-
tion indicated in the message.
22. A method comprising:
receiving an electronic message addressed 1o a recipient,
the message comprising a plurality of message
fragments, each associated with at least a portion of the
content of the message, and a plurality of instructions
embedded within the message that together define a
structure of the message, said instructions including
information indicating how at least some of the mes-
sage [ragments are to be sequentially combined for
presentation to the recipient as a unified message;

storing the received message in a mailbox associated with
the recipient;

in response to a request for the message from the

recipient,

retrieving the stored message,

interpreting the instructions that define the structure of
the message, and

assembling and combining at least some of the content-
related message fragments in accordance with the
instructions; and

sequentially presenting the assembled and combined

content-related message fragments to the recipient as a
unified message.

23. The method of claim 22 wherein the message is a
voicemail message.

24. The method of claim 22 wherein the message is a
multimedia message.

25. The method of claim 23 wherein the message frag-
ments are from a group including: textual fragments, audio
fragments, and references to audio and/or textual fragments
stored at specified locations.

26. The method of claim 25 wherein the audio fragments
comprise references to audio data files.

27. The method of claim 22 wherein the instructions
define a hierarchical menu structure which, when the mes-
sage is assembled and presented to the recipient, offers a
plurality of navigational choices within the message to the
recipient, the method further comprising:

receiving, after said presentation of at least one of the

navigational choices, a selection of a particular choice
from the recipient from among the plurality of naviga-
tional choices; and

using the received recipient’s selection of the particular

choice to determine at least one previously non-
presented message fragment to next present to the
recipient; and

presenting the determined at least one previously non-

presented message fragment to the recipient.

28. The method of claim 27 wherein the recipient’s
selection of the particular choice is determined by recipi-
ent’s audio input.
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29. The method of claim 27 wherein the recipient’s
selection of the particular choice is determined by recipi-
ent’s keypad input.

30. The method of claim 22 wherein a link to a destination
is associated with at least one of the message fragments
presented to the recipient, the method further comprising
offering to the recipient the link together with its associated
messaging element during presentation of the assembled
message.

31. The method of claim 30 further comprising:

recciving, following presentation of the link, a selection

by the recipient to accept the link;

establishing a connection to a destination associated with

the link.

32. The method of claim 31 wherein the connection is a
data connection and the destination associated with the link
is a specific email address.

33. The method of claim 32 further comprising:

receiving a message from the recipient;

converting the message to a data message; and

sending the data message to said email address over the

data connection.

34. The method of claim 31 wherein the connection is a
telephone call over the PSTN and the destination is a phone
number on the PSTN, the method further comprising estab-
lishing a telephone connection between the recipient and the
destination phone number.

35. The method of claim 31 wherein the connection is a
telephone call over a data network and the destination is an
IP telephony number, the method further comprising estab-
lishing a telephone connection between the recipient and the
destination IP telephony number.

36. The method of claim 31 where the connection is a data
connection and the destination is a server, the method further
comprising;

receiving [rom the server a second electronic message, the

second electronic message comprising a plurality of its
own message [ragments, each associated with at least a
portion of the content of the second message, and a
plurality of instructions embedded within the second
message that together define a structure of the second
message that indicates how at least some of the mes-
sage fragments in the second message are 1o be sequen-
tially combined for presentation to the recipient as a
unified message;

interpreting the instructions that define the structure of the

second message;

assembling and combining at least some of the message

fragments in the second message in accordance with
the arrangement in the instructions in the second mes-
sage; and

sequentially presenting the assembled and combined mes-

sage ragments in the second message to the recipient
as a unified message.

37. The method of claim 36 wherein the instruction in the
second electronic message define a hierarchical menu struc-
ture which, when the second message is assembled and
presented to the recipient, offers to the recipient a plurality
of navigational choices within the second message, the
method further comprising:

receiving, after said presentation of at least one of the

navigational choices in the second message, a selection
of a particular choice from the recipient from among
the plurality of navigational choices; and

using the received selection of the particular choice in the

second message to determine at least one previously
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non-presented message fragment in the second mes-
sage o next present to the recipient; and

presenting the determined at least one previously non-

presented message fragment in the second message o
the recipient.
38. The method of claim 36 wherein a link to a destination
is associated with at least one of the message fragments in
the second message presented to the recipient, the method
further comprising:
offering the link together with its associated message
fragment in the second message during presentation of
the assembled second message to the recipient;

receiving, following presentation of the link, a selection
by the recipient to accept the link in the second mes-
sage; and

establishing a connection to a destination associated with

the link in the second message.

39. The method of claim 22 further comprising:

during presentation of the message to the recipient,

prompting the recipient for input of information;
collecting information in response to the prompt from the
recipient; and

forwarding the information collected from the recipient to

a destination indicated in the message.
40. The method of claim 39 wherein the information
collected from the recipient is in the form of keypad entries.
41. The method of claim 39 wherein the information
collected from the recipient is in the form of a speech input.
42. The method of claim 41 further comprising converting
recipient’s speech input to textual or numerical information
before forwarding the collected information to the destina-
tion indicated in the message.
43. A method comprising:
accessing a messaging system at which is stored an
clectronic message addressed to a recipient, the mes-
sage comprising a plurality of messaging elements, at
least some of the messaging elements being content-
related that are each associated with of the content of
the message, and at least one of the messaging elements
comprising instructions that define a structure of the
message that indicates how at least some of the content-
related messaging elements are to be sequentially com-
bined for presentation as a unified message, the mes-
saging system, upon being accessed, retrieving the
stored message [rom storage, interpreting the
instructions, and assembling and combining at least
some of the content-related messaging elements in
accordance with the instructions, and sequentially out-
putting the assembled and combined content-related
messaging clements as a unified message; and

receiving a presentation of the assembled message from
the messaging system.

44. The method of claim 43 wherein the instructions
define a hierarchical menu, the method further comprising:

receiving during the presentation of the assembled mes-

sage a plurality of navigational choices within the
message,

selecting a particular choice from among the plurality of

navigational choices; and

receiving from the messaging system at least one previ-

ously non-presented content-related messaging ele-
ment that is determined by the particular selected
choice.

45. The method of claim 43 wherein a link to a destination
is associated with at least one of the content-related mes-
saging clements, the method further comprising:
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receiving the link together with its associated content-
related messaging element during the presentation of
the assembled message:

affirmatively indicating acceptance of the link; and

establishing communication with the destination.

46. The method of claim 43 wherein during presentation

of the message the method further comprises:

receiving a prompl for input of information;
inputting the prompted-for information;

sending the inputted prompted-for information to the
messaging system, wherein the messaging system then
forwards the information to a destination indicated in
the message.

47. A method comprising:

accessing a messaging system at which is stored an
clectronic message addressed to a recipient, the mes-
sage comprising a plurality of message [ragments, each
associated with at least a portion of the content of the
message, and a plurality of instructions embedded
within the message that together define a structure of
the message, said instructions including information
indicating how the at least some of the message frag-
ments are to be sequentially combined for presentation

as a unified message lo a recipient, the messaging 2

system, upon being accessed, retrieving the stored
message from storage, interpreting the instructions, and
assembling and combining at least some of the content-
related message fragments in accordance with the
instructions, and sequentially outputting the assembled
and combined message fragments as a unified message;
and

34

receiving a presentation of the assembled message from
the messaging system.

48. The method of claim 47 wherein the instructions

define a hierarchical menu, the method further comprising:

receiving, during the presentation of the assembled
message, a plurality of navigational choices within the
message;

selecting a particular choice from among the plurality of

10 navigational choices; and

receiving, from the messaging system, at least one pre-
viously non-presented message [ragment that is deter-
mined by the particular selected choice.
49. The method of claim 47 wherein a link to a destination
15 is associated with at least one of the message fragments, the
method further comprising:
receiving the link together with its associated message
fragment during the presentation of the assembled
message;
20 indicating acceptance of the link; and
establishing communication with the destination.
50. The method of claim 47 wherein during presentation
of the message the method further comprises:
receiving a prompt for input of information;
inputting the prompted-for information;
sending the inputted prompted-forinformation to the mes-
saging system, wherein the messaging system then
forwards the information to a destination indicated in

30 the message.
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1 <? XML VERSION="1.0"?>

2 <DIALOG>

3 <STEP NAME="INIT">

4 <PROMPT>WHAT MEAL WOULD LIKE TO HEAR THE SPECIALS
5 FOR?</PROMPT>

6 <INPUT TYPE="OPTIONLIST">

7 <OPTION NEXT="gBKFST"> BREAKFAST </OPTION>

8 <OPTION NEXT="$LUNCH"> LUNCH </OPTION>

9 <OPTION NEXT="gDINNER"> DINNER </OPTION>

10 </INPUT>

1 </STEP>

12

13 <STEP NAME="BKFST">

14 <PROMPT> OUR BREAKFAST SPECTIAL IS GREEN EGGS AND HAM </PROMPT>
15 </STEP>

16

17 <STEP NAME="LUNCH">

18 <PROMPT> OUR LUNCH SPECIAL IS A BACON, LETTUCE, AND TOMATO
19 SANDWICH. </PROMPT>
20 </STEP>

21

22 <STEP NAME="DINNER">
23 <PROMPT> OUR DINNER SPECIAL TODAY IS ROAST BEEF AND MASHED

24 POTATOES. </PROMPT>
25 </STEP>
26 </DIALOG>
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VOICE BROWSER FOR INTERACTIVE
SERVICES AND METHODS THEREOF

The present application is based on prior U.S. Provi-
sional application No. 60/094,131, filed on Jul. 24, 1998 and
prior U.S. Provisional application No. 60/094,032 filed on
Jul. 24, 1998 which is hereby incorporated by reference, and
priority thereto for common subject matter is hereby
claimed.

NOTICE OF COPYRIGHT

A portion of the disclosure of this patent document
contains material which is subject to copyright protection.
The copyright owner has no objection to the facsimile
reproduction by anyone of the patent document or the patent
disclosure, as it appears in the Patent and Trademark Office
patent files or records, but otherwise reserves all copyright
rights and similar rights whatsoever.

FIELD OF THE INVENTION

The present invention generally relates to information
retrieval, and more particularity, to methods and systems to
allow a user to access information from an information
source.

BACKGROUND OF THE INVENTION

On-line electronic information services are being increas-
ingly utilized by individuals having personal computers to
retrieve various types of information. Typically, a user
having a personal computer equipped with a modem dials
into a service provider, such as an Internet gateway, an
on-line service (such an America On-line, CompuServer, or
Prodigy), or an electronic bulletin board to download data
representative of the information desired by the user.

The information from the service provider is typically
downloaded in real-time (i.¢., the information is downloaded
contemporancously with a request for the information).
Examples of information downloaded in this manner include
electronic versions of newspapers, books (i.e., an
encyclopedia), articles, financial information, ete. The infor-
mation can include both text and graphical in any of these
examples.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention is pointed out with particularity in the
appended claims. However, other features of the invention
will become more apparent and the invention will be best
understood by referring to the following detailed description
in conjunction with the accompanying drawings in which:

FIG. 1 is a block diagram of an embodiment of a system
in accordance with the present invention;

FIG. 2 is a flow diagram of a method of retrieving
information from an information source;

FIG. 3 is an exemplary block diagram of another embodi-
ment of a system in accordance with the present invention;

FIG. 4 is a block diagram of a voice browser of the system
of FIG. 3;

FIGS. 5a—5c are flow diagrams of a routine carried out by
the voice browser of FIG. 4;

FIG. 6 is an exemplary markup language document;

FIG. 7 i1s a diagrammatic illustration of a hierarchical
structure of the markup language document of FIG. 6;

FIG. 8 is an exemplary state diagram of a markup
language document; and
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FIG. 9 is another an exemplary state diagram of an
exemplary application of a markup language document.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Before explaining the present embodiments in detail, it
should be understood that the invention is not limited in its
application or use to the details of construction and arrange-
ment of parts illustrated in the accompanying drawings and
description. It will be recognized that the illustrative
embodiments of the invention may be implemented or
incorporated in other embodiments, variations and
modifications, and may be practiced or carried out in various
ways. Furthermore, unless otherwise indicated, the terms
and expressions employed herein have been chosen for the
purpose of describing the illustrative embodiments of the
present invention for the convenience of the reader and are
not for the purpose of limitation.

Referring now to the drawings, and more particularly to
FIG. 1, a block diagram of a system 100 is illustrated to
enable a user to access information. The system 100 gener-
ally includes one or more network access apparatus 102 (one
being shown), an electronic network 104, and one or more
information sources or content providers 106 (one being
shown).

The electronic network 104 is connected to the network
access apparatus 102 via a line 108, and the electronic
network 102 is connected to the information source 106 via
a line 110. The lines 108 and 110 can include, but are not
limited to, a telephone line or link, an ISDN line, a coaxail
line, a cable television line, a fiber optic line, a computer
network line, a digital subscriber line, or the like.
Alternatively, the network access apparatus 102 and the
information source 106 can wirelessly communicate with
the electronic network. For example, the electronic network
104 can provide information to the network access apparatus
102 by a satellite communication system, a wireline com-
munication system, or a wireless communication system.

The system 100 enables users to access information from
any location in the world via any suitable network access
device. The users can include, but are not limited to, cellular
subscribers, wireline subscribers, paging subscribers, satel-
lite subscribers, mobile or portable phone subscribers,
trunked radio subscribers, computer network subscribers
(i.e., internet subscribers, intranet subscribers, etc.), branch
office users, and the like.

The users can preferably access information from the
information source 106 using voice inputs or commands.
For example, the users can access up-to-date information,
such as, news updates, designated city weather, traffic
conditions, stock quotes, calendar information, user
information, address information, and stock market indica-
tors. The system also allows the users to perform various
transactions (i.e., order flowers, place orders from
restaurants, place buy and sell stock orders, obtain bank
account balances, obtain telephone numbers, receive direc-
tions to various destinations, etc.).

As shown in FIG. 1, a user utilizes the network access
apparatus 102 of the system 100 to communicate and/or
connect with the electronic network 104. The electronic
network 104 retrieves information from the information
source 106 based upon speech commands or DTMF tones
from the user. The information is preferably stored in a
database or storage device (not shown) of the information
source 106. The information source 106 can include one or
more server computers (not shown). The information source
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can be integrated into the electronic network 104 or can be
remote from the electronic network (i.e., at a content pro-
viders facilities). It will also be recognized that the network
access apparatus 102, the electronic network 104, and the
information source 106 can be integrated in a single system
or device.

The information of the information source 106 can be
accessed over any suitable communication medium. The
information source 106 can be identified by an electronic
address using at least a portion of a URL (Uniform Resource
Locator), a URN (Uniform Resource Name), an IP (Internet
Protocol) address, an electronic mail address, a device
address (i.e. a pager number), a direct point to point
connection, a memory address, ete. It is noted that a URL
can include: a protocol, a domain name, a path, and a
filename. URL protocols include: “file:” for accessing a file
stored on a local storage medium; “ftp:” for accessing a file
from an FTP (file transfer protocol) server; “htip:” for
accessing an HTML (hypertext marking language) docu-
ment; “gopher:” for accessing a Gopher server; “mailto:” for
sending an e-mail message; “news:” for linking to a Usenet
newsgroup; “telnet:” for opening a telnet session; and
“wais:” for accessing a WAIS server.

Once the electronic network 104 of the system 100

receives the information from the information source 106, -

the electronic network sends the information to the network
access apparatus 102. The electronic network 104 can
include an open, wide area network such as the Internet, the
World Wide Web (WWW), and/or an on-line service. The
clectronic network 104 can also include, but is not limited to,
an intranel, an extranet, a local area network, a telephone
network, (i.e., a public switched telephone network), a
cellular telephone network, a personal communication sys-
tem (PCS) network, a television network (i.e., a cable
television system), a paging network (i.e., a local paging
network), a regional paging network, a national or a global
paging network, an email system, a wireless data network
(i.e., a satellite data network or a local wireless data
network), and/or a telecommunication node.

The network access apparatus 102 of the system 100
allows the user to access (i.e., view and/or hear) the infor-
mation retrieved from the information source. The network
access apparatus can provided the information to the user as
machine readable data, human readable data, audio or
speech communications, textual information, graphical or
image data, etc. The network access apparatus can have a
variety of forms, including but not limited to, a telephone, a
mobile phone, an office phone, a home phone, a pay phone,
a paging unit, a radio unit, a web phone, a personal infor-
mation manager (PIM), a personal digital assistant (PDA), a
general purpose computer, a network television, an Internet
television, an Internet telephone, a portable wircless device,
a workstation, or any other suitable communication device.
It is contemplated that the network access device can be
integrated with the electronic network. For example, the
nelwork access device, the electronic network, and/or the
information source can reside in a personal computer.

The network access apparatus 102 may also include a
voice or web browser, such as, a Netscape Navigator® web
browser, a Microsoft Internet Explorer® web browser, a
Mosaic® web browser, ctc. It is also contemplated that the
network access apparatus 102 can include an optical scanner
or bar code reader to read machine readable data, magnetic
data, optical data, or the like, and transmit the data to the
¢lectronic network 104. For example, the network access
apparatus could read or scan a bar code and then provide the
scanned data to the electronic network 104 to access the
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information from the information source (i.c., a menu of a
restaurant, banking information, a web page, weather
information, etc.).

FIG. 2 illustrates a flow diagram of a method of retrieving
information from a destination or database of the informa-
tion source 106. At block 150, a user calls into the electronic
network 104 from a network access apparatus. After the
electronic network answers the incoming calls at block 152,
the electronic network can attempt to verify that the user is
a subscriber of the system and/or the type of network access
apparatus the user is calling from. For example, the system
may read and decode the automatic number identification
(ANI) or caller line identification (CLI) of the call and then
determine whether the CLI of the call is found in a stored
ANI or CLI list of subscribers. The system may also identify
the user by detecting a unique speech pattern from the user
(i.c., speaker verification) or a PIN entered using voice
commands or DTMF tones.

Alter the electronic network answers the call, the elec-
tronic network provides a prompt or announcement to the
caller at block 154 (i.e., “Hi. This is your personal agent.
How may I help you™). The electronic network can also set
grammars (i.e., vocabulary) and personalities (i.e., male or
female voices) for the call. The electronic network can load
the grammars and personalities based upon the CLI, the
network access apparatus, or the identity of the user. For
example, the grammars and personalities can be set or
loaded depending upon the type of device (i.c., a wircless
phone), the gender of the caller (i.e., male or female), the
type of language (i.c., English, Spanish, etc.), and the accent
of the caller (i.e., a New York accent, a southern accent, an
English accent, etc.). It is also contemplated that the per-
sonalities and grammars may be changed by the user or
changed by the electronic network based upon the speech
communications detected by the electronic network.

Al block 156, the electronic network waits for an input or
command from the user that corresponds to a destination of
the information source desired by the user. The input can be
audio commands (i.e., speech) or DTMF tones. After the
electronic network receives the input from the user, the
clectronic network establishes a connection or a link to the
information source at block 158. The electronic network
preferably determines an electronic address of the informa-
tion source (i.c., URL, a URN, an IP address, or an electronic
mail address) based upon the inputs from the user (ie.,
speech or DTMF tones). The electronic address can be
retrieved from a database using a look-up operation based
upon at least a portion of the input.

Al block 160, the electronic network retrieves at least a
portion of the information from the destination of the
information source at block 160. The electronic network
processes the information and then provides an output to the
user based upon the retrieved information at block 162. The
output can include a speech communication, textual
information, and/or graphical information. For example, the
clectronic network can provide a speech communication
using speech-to-text technology or human recorded speech.
The process then proceeds to block 164 or block 154 as
described above. It will be recognized that the above
described method can be carried out by a computer.

Referring now to FIG. 3, an exemplary block diagram of
an embodiment of a system 200 to enable a user to access
information is shown. The system 200 enables a user to
access information from any location in the world via a
suitable communication device. The system 200 can provide
access 1o yellow pages, directions, traffic, addresses, movies,
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concerts, airline information, weather information, new
reports, financial information, flowers, personal data, calen-
dar data, address data, gifts, books, etc. The user can also
perform a series of transactions without having to terminate
the original call to the system. For example, the user can
access a news update and obtain weather information, all
without having to dial additional numbers or terminate the
original call. The system 200 also enables application devel-
opers to build applications for interactive speech applica-
tions using a markup language, such as VoxML™ voice
markup language developed by Motorola, Inc.

The system 200 generally includes one or more commu-
nication devices or network access apparatus 201, 202, 203
and 204 (four being shown), an electronic network 206, and
one or more information sources, such as content providers
208 and 209 (two being shown) and markup language
servers. The user can retrieve the information from the
information sources using speech commands or DTMF
lones.

The user can access the electronic network 206 by dialing
a single direct access telephone number (ie., a foreign
exchange number, a local number, or a toll-free number or
PBX) from the communication device 202. The user can
also access the electronic network 206 from the communi-
cation device 204 via the internet, from the communication
device 203 via a paging network 211, and from the com-
munication device 201 via a local area network (LAN), a
wide area network (WAN), or an email connection.

The communication devices can include, but are not
limited to, landline or wireline devices (i.e., home phones,
work phones, computers, facsimile machines, pay phones),
wireless devices (i.e., mobile phones, trunked radios, hand-
held devices, PIMs, PDAs, elc.), network access devices
(i.e. computers), pagers, ete. The communication devices
can include a microphone, a speaker, and/or a display.

As shown in FIG. 3, the electronic network 206 of the
system 200 includes a telecommunication network 210 and
a communication node 212. The telecommunication net-
work 210 is preferably connected to the communication
node 212 via a high-speed data link, such as, a T1 telephone
line, a local area network (LAN), or a wide arca network
(WAN). The telecommunication network 210 preferably
includes a public switched network (PSTN) 214 and a
carrier network 216. The telecommunication network 210
can also include international or local exchange networks,
cable television network, interexchange carrier networks
(IXC) or long distance carrier networks, cellular networks
(i.c., mobile switching centers (MSC)), PBXs, satellite
systems, and other switching centers such as conventional or
trunked radio systems (not shown), etc.

The PSTN 214 of the telecommunication network 210 can
include various types of communication equipment or
apparatus, such as ATM networks, Fiber Distributed data

networks (FDDI), T1 lines, cable television networks and s

the like. The carrier network 216 of the telecommunication
network 210 generally includes a telephone switching sys-
tem or central office 218. It will be recognized that the
carrier network 216 can be any suitable system that can route
calls to the communication node 212, and the telephone
switching system 218 can be any suitable wireline or wire-
less swilching system.

The communication node 212 the system 200 is prefer-
ably configured to receive and process incoming calls from
the carrier network 216 and the internet 220, such as the
WWW. The communication node can receive and process
pages from the paging network 211 and can also receive and
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process messages (i.e., emails) from the LAN, WAN or
email connection 213.

When a user dials into the electronic network 206 from
the communication device 202, the carrier network 216
routes the incoming call from the PSTN 214 to the com-
munication node 212 over one or more telephone lines or
trunks. The incoming calls preferably enters the carrier
network 216 through one or more “888” or “800" INWATS
trunk lines, local exchange trunk lines, or long distance
trunk lines. It is also contemplated that the incoming calls
can be received from a cable network, a cellular system, or
any other suitable system.

The communication node 212 answers the incoming call
from the carrier network 216 and refrieves an appropriate
announcement (i.e., a welcome greeting) from a database,
server, or browser. The node 212 then plays the announce-
ment to the caller. In response to audio inputs from the user,
the communication node 212 retrieves information from a
destination or database of one or more of the information
sources, such as the content providers 208 and 209 or the
markup language servers. After the communication node
212 receives the information, the communication node pro-
vides a response to the user based upon the retrieved
information.

The node 212 can provide various dialog voice person-
alities (i.e., a female voice, a male voice, elc.) and can
implement various grammars (i.¢., vocabulary) to detect and
respond to the audio inputs from the user. In addition, the
communication node can automatically select various
speech recognition models (i.c., an English model, a Spanish
model, an English accent model, etc.) based upon a user
profile, the user’s communication device, and/or the user’s
speech patterns. The communication node 212 can also
allow the user to select a particular speech recognition
model.

When a user accesses the electronic network 206 from a
communication device registered with the system (ie., a
user’s home phone, work phone, cellular phone, ete.), the
communication node 212 can by-pass a user screening
option and automatically identily the user (or the type of the
user’s communication device) through the use of automatic
number identification (ANI) or caller line identification
(CLI). After the communication node verifies the call, the
node provides a greeting to the user (i.e., “Hi, this is your
personal agent, Maya. Welcome Bob. How may [ help
you?”). The communication node then enters into a dialogue
with the user, and the user can select a variety of information
offered by the communication node.

When the user accesses the electronic network 206 from
a communication device not registered with the system (i.e.,
a payphone, a phone of a non-subscriber, ctc.), the node
answers the call and prompts the user to enter his or her
name and/or a personal identification number (PIN) using
speech commands or DTMF tones. The node can also utilize
speaker verification to identify a particular speech pattern of
the user. If the node authorizes the user to access the system,
the node provides a personal greeting to the user (i.e., “Hi,
this is your personal agent, Maya. Welcome Ann. How may
I help you?”). The node then enters into a dialogue with the
user, and the user can select various information offered by
the node. If the name and/or PIN of the user cannot be
recognized or verified by the node, the user will be routed to
a customer service representative.

As shown in FIG. 3, the communication node 212 pref-
erably includes a telephone switch 230, a voice or audio
recognition (VRU) client 232, a voice recognition (VRU)
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server 234, a controller or call control unit 236, an Operation
and Maintenance Office (OAM) or a billing server unit 238,
a local area network (LAN) 240, an application server unit
242, a database server unit 244, a gateway server or router
firewall server 246, a voice over internet protocol (VOIP)
unit 248, a voice browser 250, a markup language server
251, and a paging server 252. Although the communication
node 206 is shown as being constructed with various types
of independent and separate units or devices, the commu-
nication node 212 can be implemented by one or more
integrated circuits, microprocessors, microcontrollers, or
computers which may be programmed to execute the opera-
tions or functions equivalent to those performed by the
device or units shown. It will also be recognized that the
communication node 212 can be carried out in the form of
hardware components and circuit designs, software or com-
puter programming, or a combination thereof.

The communication node 212 can be located in various
geographic locations throughout the world or the United
States (i.e., Chicago, I11.). The communication node 212 can
be operated by one or more carriers (i.e., Sprint PCS, Qwest
Communications, MCI, etc.) or independent service
providers, such as, for example, Motorola, Inc.

The communication node 212 can be co-located or inte-
grated with the carrier network 216 (i.e., an integral part of
the network) or can be located at a remote site from the
carrier network 216. It is also contemplated that the com-
munication node 212 may be integrated into a communica-
tion device, such as, a wireline or wireless phone, a radio
device, a personal computer, a PDA, a PIM, etc. In this
arrangement, the communication device can be programmed
to connect or link directly into an information source.

The communication node 212 can also be configured as a
standalone system to allow users to dial directly into the
communication node via a toll free number or a direct access
number. In addition, the communication node 212 may
comprise a telephony switch (i.e., a PBX or Centrix unit), an
enlerprise nelwork, or a local area network. In this
configuration, the system 200 can be implemented to auto-
matically connect a user to the communication node 212
when the user picks a communication device, such as, the
phone.

When the telephone switch 230 of the communication
node 212 receives an incoming call from the carrier network
216, the call control unit 236 sets up a connection in the
switch 230 to the VRU client 232. The communication node
212 then enters into a dialog with the user regarding various
services and functions. The VRU client 232 preferably
generates pre-recorded voice announcements and/or mes-
sages (o prompt the user to provide inputs to the commu-
nication node using speech commands or DTMF tones. In
response 1o the inputs from the user, the node 212 retrieves
information from a destination of one of the information
sources and provides outputs to the user based upon the
information.

The telephone switch 230 of the telecommunication node
212 is preferably connected to the VRU client 232, the VOIP
unit 248, and the LAN 240. The telephone switch 230
receives incoming calls from the carrier switch 216. The
telephone switch 230 also receives incoming calls from the
communication device 204 routed over the internet 220 via
the VOIP unit 248. The switch 230 also receives messages
and pages from the communication devices 201 and 203,
respectively. The telephone switch 230 is preferably a digital
cross-connect switch, Model No. LNX, available from Excel
Switching Corporation, 255 Independence Drive, Hyannis,
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Mass. 02601. It will be recognized that the telephone switch
230 can be any suitable telephone switch.

The VRU client 232 of the communication node 212 is
preferably connected to the VRU server 234 and the LAN
240. The VRU client 232 processes speech communications,
DTMF tones, pages, and messages (i.e., emails) from the
user. Upon receiving speech communications from the user,
the VRU client 232 routes the speech communications to the
VRU server 234. When the VRU client 232 detects DTMF
tones, the VRU client 232 sends a command to the call
control unit 236. It will be recognized that the VRU client
232 can be integrated with the VRU server.

The VRU client 232 preferably comprises a computer,
such as, a Windows N'T compatible computer with hardware
capable of connecting individual telephone lines directly to
the switch 230. The VRU client preferably includes a
microprocessor, random access memory, read-only memory,
a T1 or ISDN interface board, and one or more voice
communication processing board (not shown). The voice
communication processing boards of the VRU client 232 are
preferably Dialogic boards, Model No. Antares, available
from Dialogic Corporation, 1515 Route 10, Parsippany, N.J.
07054. The voice communication boards may include a
voice recognition engine having a vocabulary for detecting
a speech pattern (ie., a key word or phrase). The voice
recognition engine is preferably a RecServer software
package, available from Nuance Communications, 138.0
Willow Road, Menlo Park, Calif. 94025.

The VRU client 232 can also include an echo canceler
(not shown) to reduce or cancel text-to-speech or playback
echoes transmitted from the PSTN 214 due to hybrid imped-
ance mismatches. The echo canceler is preferably included
in an Antares Board Support Package, available from Dia-
logic.

The call control unit 236 of the communication node 212
is preferably connected to the LAN 240. The call control unit
236 sets up the telephone switch 230 to connect incoming
calls to the VRU client 232. The call control unit also sets
up incoming calls or pages into the node 212 over the
internet 220 and pages and messages sent from the commu-
nication devices 201 and 203 via the paging network 203
and email system 213. The control call unit 236 preferably
comprises a computer, such as, a Window NT compatible
computer.

The LAN 240 of the communication node 212 allows the
various components and devices of the node 212 to com-
municate with each other via a twisted pair, a fiber optic
cable, a coaxial cable, or the like. The LAN 240 may use
Ethernet, Token Ring, or other suitable types of protocols.
The LAN 240 is preferably a 100 Megabit per second
Ethernet switch, available from Cisco Systems, San Jose,
Calif. It will be recognized that the LAN 240 can comprise
any suitable network system, and the communication node
212 may include a plurality of LANs.

The VRU server 234 of the communication node 212 is
connected to the VRU client 232 and the LAN 240. The
VRU server 234 receives speech communications from the
user via the VRU client 232. The VRU scrver 234 processes
the speech communications and compares the speech com-
munications against a vocabulary or grammar stored in the
database server unit 244 or a memory device. The VRU
server 234 provides output signals, representing the result of
the speech processing, to the LAN 240. The LAN 240 routes
the output signal to the call control unit 236, the application
server 242, and/or the voice browser 250. The communica-
tion node 212 then performs a specific function associated
with the output signals.



