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SYSTEM AND METHOD FOR
MULTI-MODAL BROWSING WITH
INTEGRATED UPDATE FEATURE

CROSS-REFERENCE TO RELATED CASES

This application claims the benefit of U.S. Provisional
Application No. 60/409,448, entitled “System and method
for Multi-Modal Browsing with Integrated Update Feature,”
filed Sep. 9, 2002.

FIELD OF THE INVENTION

The present invention relates generally to the field of
multi-modal telephony. In particular, the invention provides
a technique for initiating an action (such as browser syn-
chronization or state update) at the time of a mode swap,
without requiring the user to initiate the action explicitly.
The technique of the present invention is adaptable to
existing markup languages, such as Wireless Markup Lan-
guage (WML), which provide no explicit support for initi-
ating an action at the time of a mode swap.

BACKGROUND OF THE INVENTION

Multimodality is concerned with allowing customers to
use communications devices, such as wireless telephones, to
interact with applications in an integrated fashion using both
voice and visual means. A significant technical impediment
in the development of multimodality is that many current
wireless devices, such as 2G and 2.5G cell phones are
capable of supporting only one mode or channel at a time.
For instance, if the customer is interacting through the voice
channel (typically, by placing a phone call, either to a human
or a computationally-enabled agent), he is typically unable
to interact through a visual channel (e.g., he is typically
unable to click on the visual display and receive a new
browser page, interact with it, send new requests into the
network, etc).

One idea used to circumvent this problem is swapping
multimodality. Swapping multi-modality refers to the
sequential (rather than concurrent) use of voice and visual
modes—i.e., the communication can change back and forth
between visual and voice modes, but cannot use both at the
same time. Implementations of swapping multimodality,
however, must solve a fundamental problem: when the user
is interacting in the voice mode, and wishes to transfer to
visual mode, a means must be found by which the visual
mode automatically and transparently displays the current
“state” of the user’s interaction with the application. For
example, suppose that equivalent content is available in both
Voice eXtensible Markup Language (VoiceXML) and Wire-
less Markup Language (WML). If the user is browsing
VoiceXML pages on a voice browser and then switches to
visual mode, in order to make the swap appear “seamless”
to the user it should be possible to point the visual browser
to a card in the WML deck that is equivalent to the
VoiceXML page that the user last saw when the swap to
visual mode occurred. In order to accomplish this results,
however, it must be possible to tell the visual browser which
card to point to at the time the mode swap occurs.

The present invention provides a technique for furnishing
this state information to a browser, and overcomes draw-
backs present in the prior art.

SUMMARY OF THE INVENTION

The present invention provides a technique whereby a
user may navigate content in voice and visual modes and
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may change between these modes, such that a change in
mode updates the state of the current browser without the
user having to explicitly request such an update. Thus, if a
user is navigating voice (e.g., VoiceXML) pages using a
voice browser and changes to visual mode, the mode change
causes the visual browser to receive “update” information
that allows the visual browser to be pointed to a visual (e.g.,
WML) card equivalent to the one the user was navigating at
the time of the mode change.

When a deck of visual (e.g., WML) cards is downloaded
to the user, one or more of the cards may include a link that
allows the user to change to voice mode. In accordance with
the invention, the link does not directly place the voice call,
but rather directs the user to a special card in the deck called
an “update” card. The update card has two event handlers.
The first event handler is activated upon forward entry into
the update card, and that event handler initiates a voice call
to a specified number. The second event handler—which is
intended to be invoked after the voice call is complete—is
activated in response to a type of event discussed below.
This second event handler contacts an “update” site, which
informs (or “updates™) the visual browser as to what content
it should point to following the voice session. Thus, if the
user changes to voice mode and then navigates to a different
web site, then upon the user’s return to visual mode the
update server can inform the visual browser that the current
site has changed so that the visual browser can be pointed to
that new site (or, to a particular card on the site, a particular
field on the card, etc., depending upon the granularity of the
update information).

As noted above, the contact to the update site is initiated
by the second event handler after completion of the voice
call. In order to cause the contact to the update site to follow
completion of the voice call, the second event handler may
be configured to respond to one of two different types of
events. In a first embodiment of the invention, the second
event handler is invoked upon a backward entry into the
update card. In a second embodiment of the invention, the
second event handler is invoked upon expiration of a timer
that is initialized by the first event handler. As discussed
below in the detailed description of the invention, the first
embodiment is appropriate for visual browsers that reenter
the update card backward when the voice call is complete,
and the second embodiment is appropriate for browsers that
reenter the update card backward as soon as a new thread has
been spawned to place a voice call.

Other features of the invention are described below.

BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing summary, as well as the following detailed
description of preferred embodiments, is better understood
when read in conjunction with the appended drawings. For
the purpose of illustrating the invention, there is shown in
the drawings exemplary constructions of the invention;
however, the invention is not limited to the specific methods
and instrumentalities disclosed. In the drawings:

FIG. 1 is a block diagram of an environment that supports
multi-modal telephonic communications;

FIG. 2 is a block diagram of an exemplary page of
content, organized into cards;

FIG. 3 is a block diagram of an exemplary card, showing
the use of a request contained in the card to place a voice
call;

FIG. 4 is a block diagram of the telephone shown in FIG.
1, with the visual display of said telephone showing exem-
plary visual content including a link;
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FIG. 5 is a flow diagram of a first exemplary process for
mode swapping in accordance with aspects of the invention;
and

FIG. 6 is a flow diagram of a second exemplary process
for mode swapping in accordance with aspects of the
invention.

DETAILED DESCRIPTION OF THE
INVENTION

Overview

Multi-modal communication allows a user to interact with
content in more than one mode. For example, a user may use
a wireless telephone to interact with content in both voice
and visual modes. Since many devices do not allow the use
of both modes at the same time, multi-modality often
requires serial swapping from one mode to another. In order
for the multi-modal experience to appear seamless to the
user, when a mode swap occurs (e.g., from voice to visual
mode) the new browser (e.g., the visual browser) should be
pointed to content in visual mode that is equivalent to the
content the user was browsing in voice mode. For example,
if the user navigates to a particular VoiceXML page in voice
mode and then switches to visual mode, the user should be
pointed to an equivalent WML card so that the user feels that
he is continuing where he left off, thereby making the mode
swap a more “seamless” experience. The present invention
provides a technique that allows one browser to be
“updated” to the state of another, without the user having to
explicitly request such an update. As an alternative to the use
of an update card another method for providing updated
visual information is WAP Push. WAP Push is a standard
method that can be implemented directly by the update
server, without the use of update cards, if the network to
which the browser is connected supports the WAP Push
standard.

Environment for Multi-Modal Telephonic Communications

FIG. 1 shows an exemplary environment 100 in which
multi-modal communication may take place. Environment
100 includes a wireless telephone 102, an application 114, a
multi-modal platform 116, a voice gateway 118, and a visual
gateway 120. The elements of exemplary environment 100
are described below. It will be understood that the compo-
nents shown in FIG. 1 are merely exemplary; multi-modal
communication may take place in other environments hav-
ing components different from those shown in FIG. 1.

In a preferred embodiment, wireless telephone 102 com-
prises a visual display 104, an audio speaker 105, a keypad
106, a microphone 107, and an antenna 108. Visual display
104 may, for example, be a Liquid Crystal Display (LCD)
that displays text and graphics. Audio speaker 105 renders
audio signals (e.g., signals received from other components
in environment 100) in order to produce audible sound.
Keypad 106 may be an alpha-numeric keypad that allows a
user to input alpha-numeric characters. Depending on the
context in which keypad 106 is being used, wireless tele-
phone 102 may respond to input from keypad 106 by
displaying appropriate characters on display 104, transmit-
ting ASCII representations of such characters, or (in the case
of numeric input) generating appropriate Dual Tone Multi-
Frequency (DTMF) signals. Microphone 107 captures audio
signals, which may, in one example, be digitally sampled by
wireless telephone 102 for wireless transmission to other
components of network architecture 100. Antenna 108 is
used by wireless telephone 102 to transmit information to,
and receive information from, components within architec-

20

25

30

35

40

45

50

55

60

65

4

ture 100. For example, wireless telephone 102 may use
antenna 108 to receive digital audio signals for rendering on
speaker 105, to transmit digital audio signals captured by
microphone 107, to receive data to be displayed on visual
display 104, or to transmit data captured by keypad 106.
Wireless telephone 102 may also contain computing com-
ponents (not shown). For example, wireless telephone 102
may have a memory and a processor, which may be used to
store and execute software (e.g., software that digitally
samples audio signals captured with microphone 107, soft-
ware that generates analog audio signals from digitally-
sampled audio received through antenna 108, a WAP
browser that enables the browsing of content using visual
display 104 and keypad 106, etc.). The structure of a
wireless telephone 102 that employs the components shown
in FIG. 1 in connection with a memory and processor will
be apparent to those of skill in the art, and thus is not
discussed at length herein.

One feature of wireless telephone 102 is that it can be
viewed as having two different “modes™ of communication.
On the one hand, wireless telephone 102 communicates in a
“voice” mode; on the other hand, wireless telephone 102
communicates in a data (or “visual”) mode. In voice mode,
wireless telephone uses microphone 107 to capture audio
(which may be digitally sampled and then transmitted
through antenna 108), and uses speaker 105 to render audio
(which may be received through antenna 108 in a digital
form). “Voice” mode is exemplified by the conventional
usage of a telephone in which a first party uses the telephone
to engage in two-way speech with a second party. In “visual”
mode, wireless telephone uses keypad 106 to capture data
(e.g., alpha-numeric data which may be represented in
ASCII form), and uses visual display 104 to render data. The
captured data may be transmitted through antenna 108, and
antenna 108 may also be used to receive the data that is to
be displayed on visual display 104. A typical wireless
telephone 102 can communicate only in one of these modes
at a single time (although some more advanced wireless
telephones are capable of communicating in two modes at
once).

It will be understood that wireless telephone 102 is merely
an example of a device that can participate in multi-modal
communications. A wireless telephone is a preferred
example of such a device, since wireless telephones typi-
cally support both voice communications and a WAP
browser. However, the invention does not require that multi-
modal communications occur with a wireless telephone, or
even that such communications occur wirelessly.

Application 114 is preferably a software application that
generates content 122 to be sent to wireless telephone 102,
and responds to information (e.g., data 124) received from
wireless telephone 102. For example, application 102 may
be an airline reservation system that generates menus for
rendering on wireless telephone 102, and takes some action
based on user responses that are submitted through wireless
telephone 102.

In a preferred embodiment, application 114 generates
content in a manner that is “agnostic” to the mode in which
a user will interact with the content. For example, an airline
reservation system can generate a menu (e.g., 1 for domestic
reservations, 2 for international reservations, etc.), without
concern as to how menu will be rendered to the user, and
without concern as to how the user will select an option from
the menu. Thus, the same menu can be used in voice mode
(e.g., “Say 1 for domestic reservations, say 2 for domestic
reservations, . . . ”), or in visual mode (e.g., displaying the
lines “1. International Reservations™ and “2. Domestic Res-
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ervations” on display 104, and lets the user select one of the
options using keypad 106). Thus, application 114 provides
this “mode-agnostic” multi-modal content 122 to a multi-
modal platform 116, and multi-modal platform 116 negoti-
ates the details of using multi-modal content 122 to create
either visually-renderable content or voice-renderable con-
tent. For example, multi-modal platform may include logic
that converts multi-modal content 122 into Voice eXtensible
Markup Language (VoiceXML) for use in voice mode, and
that also converts the same content into Wireless Markup
Language (WML) for use in visual mode. Or, multi-modal
content 122 may contain both VoiceXML and WML
together, in which case multi-modal platform 116 passes
along either the VoiceXML or WML content to the appro-
priate gateway, depending on which mode is presently being
used. These are just some of the possible ways to provide
multi-modal content.

In addition to generating content, application 114 prefer-
ably also receives input data 124 through multi-modal
platform 116. For example, when a user interacts with the
content (e.g., selects domestic reservations from the menu),
multi-modal platform provides data 124 indicative of that
user response.

Multi-modal platform 116 may use a voice gateway 118
and a visual gateway 120 to communicate with wireless
telephone 102. As discussed above, multi-modal platform
may convert multi-modal content 122 into WML,; in this
case, the WML may be provided to wireless telephone 102
through visual gateway 120. As also discussed above, multi-
modal platform may convert multi-modal content 122 into
VoiceXML,; in this case, the VoiceXML may be provided to
voice gateway 118. Voice gateway 118 may include a voice
browser 119; voice browser generates audio (e.g., speech,
music, etc.) based on VoiceXML content, and receives audio
responses to voice content. Thus, when wireless telephone
102 is acting in voice mode, it may simply engage in an
ordinary voice call with voice gateway 118, in which case
wireless telephone renders (through speaker 105) the audio
generated by voice browser, and provides voice browser
with user-generated audio (either audio captured with micro-
phone 107, or dual-tone multi-frequency (DTMF) signals
generated with keypad 106). In contrast to voice browser
119, the visual browser (e.g., a WAP browser) typically
resides on wireless telephone 102; thus, visual gateway 120
simply passes along WML content to wireless telephone 102
so that the WML content may be rendered by such browser.

It should be noted that multi-modal platform 116 may
maintain “state” information. That is, if the user navigates to
a particular page (or a particular card, or a particular portion
of a card), the multi-modal platform may maintain this
information. As discussed below, this information may be
used in case the user changes mode. That is, if the user is
browsing in one (e.g., voice) mode and changes to another
(e.g., visual) mode, this state information may be used to
point the new browser (e.g., the visual browser, in the case
of a voice-to-visual swap) to the same point in the content
that the user was browsing in the old browser at the time of
the mode swap.

Exemplary Content Page

FIG. 2 shows an exemplary page 200 of content. Exem-
plary page 200 comprises a plurality of cards 201-205. Cards
201-205 are structured such that the user can “flip” through
the cards in an order that is partly constrained by fixed
relationships between the cards, but also takes into account
user input. For example, when page 200 loads, the user may
initially be directed to top-level card 201. Card 201 may give
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the user a choice (e.g., “Do you want domestic reservations
or international reservations?”’). Depending on the user’s
choice, the user may be led to either card 202 or 203. Card
202 always leads to card 204. Card 203—like card 201—
may present the user with a choice, and leads either to card
204 or to card 205 depending on that choice. Various markup
languages support the notion of pages organized into a
structured “deck” of cards. WML is an example of such a
language.

One concept in the “card” model is that a card can be
entered either “forward” or “backward.” Thus, as a user
navigates from card 201 to card 202, this is considered a
“forward” entry into card 202. On the other hand, as the user
navigates from card 204 to 202, this is considered a “back-
ward” entry into card 202. WML supports the notion that
forward and backward entry into cards are different types of
events, and separate event handlers can be defined for these
events. Thus, when a user navigates from card 201 to card
202, this navigation generates an “enter-forward” event 212,
and card 202 can define a particular action to be taken upon
the happening of such an event. Similarly, when the user
navigates from card 204 to card 202, this navigation gen-
erates an “enter-backward” event 214, and card 202 can
define a particular action to be taken upon the backward
entry into card 202.

FIG. 3 shows a special case of the forward/backward
entry concept, which is relevant to the invention for reasons
discussed below. In WML, one of the actions that may be
specified in a card is to place a phone call. In card 302, this
action is represented by the instruction “wtai://wp/mc;$
(_k_phone)”, which causes wireless telephone 102 to place
a phone call to the number specified in the tag named
“_k_phone”. When a phone call is placed, as specified by the
instruction, the initiation of the phone call is considered a
movement out of card 302. Conversely, when the phone call
ends (or, in some implementations of WAP browsers, when
a new thread is spawned to place the phone call), card 302
is reentered. This re-entry of card 302 is considered a
backward entry, and this backward entry triggers an “enter-
backward” event. As discussed below, one embodiment of
the invention makes use of the enter-backward event that is
generated based on this phone call.

Exemplary Mode Swap

FIG. 4 shows an exemplary situation in which a “mode
swap” may be performed. A “mode swap” is the name for
what occurs when wireless telephone 102 changes from one
mode of communication to another mode of communication
(or from one combination of modes to another, in telephones
that support the concurrent use of plural modes). For
example, if wireless telephone is communicating in visual
mode and then switches to voice mode, this switch is called
a “mode swap.”

In FIG. 4, an exemplary card is being displayed on display
104, and this card includes a link 402. Link 402 offers the
user the chance to switch to voice mode by clicking the link.
In the example of FIG. 4, this link represents an “explicit”
mode swap—i.e., the user is explicitly requesting to change
modes. However, there are other circumstances in which the
mode swap may be “implicit.” For example, a card could
include a link that allow the user to listen to a song; listening
to a song, obviously, must be performed in voice mode, and
thus such a link would switch the user to voice mode, even
though the user has not explicitly requested a mode swap.

Once in voice mode, the user may take some actions—
e.g., interacting with voice menus, listening to a song, etc. At
some subsequent point in time, the user may wish to return






