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ABSTRACT

Information is exchanged between a user of a communica
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associated with the communications device is accessed via
the communications device in response to a command and
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keyword spoken by the user during the communications ses
sion. Information is retrieved from the application according
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to the keyword spoken by the user. When the information is
retrieved from the application, the user is prompted in a

(22)

Filed:

Dec. 3, 2008

to the user.

manner transparent to the party, after which a response is sent
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NON-DISRUPTIVE SIDE CONVERSATION
INFORMATION RETRIEVAL
BACKGROUND

[0001] 1. Field ofthe Disclosure
[0002] The present disclosure relates to communications
devices. More particularly, the present disclosure relates to
exchanging information betWeen a user of a communications

ing the application in response to the detected command

spoken by the user, retrieving information from the applica
tion in response to the keyWord spoken by the user, prompting
the user via the communications device, and sending a
response to the communications device of the user. The

prompting of the user is inaudible to the party. Additionally, a
function name spoken by the user during the conversation

may be detected. Thus, the application may be accessed in

device and an application, Without disrupting a conversation
betWeen the user of the communications device and another

response to a detected function name spoken by the user.

party.
[0003] 2. Background Information
[0004] Communications devices, and portable communi

to the party are blocked in response to the detected command

[0012]

Communications from the communications device

spoken by the user. A communications session is established
betWeen the user and the application. Further, the user can

cations devices in particular, commonly combine the func

selectively place the communications session on hold. The

tionalities of a personal digital assistant, an electronic calen
dar, an electronic address book, a calculator, a Web broWser,

application can include an electronic calendar, an electronic

communications session With a party using a portable com
munications device, it is frequently desired by a user to access
one of the applications available to the device. For example, a

address book, a Web application, and a Web broWser. The
prompting of the user may in fact be the response. Further,
speech of the user and the party may be detected. The user
may also update information in the application by an appro
priate instruction. The response can include providing to the

user may Wish to check an electronic calendar or retrieve

user a phone number, an email address, or information asso

and an email receiver/transmitter. During the course of a

information from an electronic address book using their com
munications device, in the midst of a conversation With

another party via the portable communications device, While

ciated With a scheduled appointment. Communications from
the party to the communications device of the user are
blocked at the communications device of the user prior to

the user is driving, or is otherWise visually or physically

sending the response to the communications device of the

occupied.

user. The response can be sent to the user When a pause is

detected in the conversation betWeen the user and the party.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005]

FIG. 1 shoWs an exemplary general computer sys

tem that includes a set of instructions for exchanging infor
mation betWeen a user of a communications device and an

application, Without disrupting a conversation betWeen the
user of the communications device and another party;
[0006] FIG. 2 shoWs an exemplary telecommunications

netWork architecture, according to an aspect of the present

disclosure;
[0007] FIG. 3 shoWs an exemplary telecommunications
netWork architecture, according to an aspect of the present

disclosure;
[0008]

FIG. 4 shoWs an exemplary ?oW diagram for

exchanging information betWeen a user of a communications

device and an application, Without disrupting a conversation
betWeen the user on the communications device and another

Party; and
[0009]

FIG. 5 shoWs an exemplary block diagram of a

system for exchanging information betWeen a user of a com

munications device and an application, Without disrupting a
conversation betWeen the user on the communications device

and another party.
DETAILED DESCRIPTION

[0010]

In vieW of the foregoing, the present disclosure,

through one or more of its various aspects, embodiments

[0013]

According to another aspect of the present inven

tion, method is provided of exchanging information betWeen
a user and an application during a conversation betWeen the
user of a communications device and a party Without disrupt

ing the conversation betWeen the user and the party. The

method includes detecting speech spoken by the user and the

party during the conversation, accessing the application via
the communications device When a keyWord is spoken by one
of the user and the party, retrieving information from the
application in response to the keyWord spoken by the one of
the user and the party, prompting the user via the communi
cations device When the information has been retrieved, and
sending a response to the communications device of the user.
The application includes an electronic calendar, an electronic
address book, a Web application, and a Web broWser. The
response is provided to the user in a manner inaudible to the

party. The prompting of the user may in fact be the response.
The communications from the party to the communications
device of the user are blocked at the communications device

of the user prior to sending the response to the communica
tions device of the user.

[0014]

In another aspect of the present invention, a system

is provided for exchanging information betWeen a user and an
application during a conversation betWeen a user of a com

munications device and a party Without disrupting the con
versation betWeen the user and the party. The system includes
an interface con?gured to detect a command and a keyWord

and/or speci?c features or sub-components, is thus intended

spoken during the conversation, access the application in

to bring out one or more of the advantages as speci?cally

response to the command, retrieve information associated
With the keyWord from the application, prompt the user via

noted beloW.
[0011] An aspect of the present invention includes a
method of exchanging information betWeen a user and an
application during a conversation betWeen the user of a com

the communications device, and send a response to the com
munications device of the user.
[0015] FIG. 1 is an illustrative embodiment of a general

munications device and a party Without disrupting the con
versation betWeen the user and the party. The method includes
detecting a command and a keyWord spoken by the user into

computer system, on Which a method to provide non-disrup
tive side conversation information retrieval can be imple

the communications device during the conversation, access

system 100 can include a set of instructions that can be

mented, Which is shoWn and is designated 100. The computer
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executed to cause the computer system 100 to perform any

main memory 120, the static memory 130, and/ or Within the

one or more of the methods or computer based functions

processor 110 during execution by the computer system 100.

disclosed herein. The computer system 100 may operate as a
standalone device or may be connected, for example, using a

The main memory 120 and the processor 110 also may

netWork 101, to other computer systems or peripheral
devices. It is noted that FIG. 1 depicts components shoWn in
multiple embodiments of the present invention, and that not
all of the components shoWn are utiliZed in all of the embodi
ments.

[0016]

In a netWorked deployment, the computer system

may operate in the capacity of a server or as a client user
computer in a server-client user netWork environment, or as a

peer computer system in a peer-to-peer (or distributed) net
Work environment. The computer system 100 can also be
implemented as or incorporated into various devices, such as
a personal computer (PC), a tablet PC, a set-top box (STB), a

personal digital assistant (PDA), a mobile device, a global
positioning satellite (GPS) device, a palmtop computer, a
laptop computer, a desktop computer, a communications
device, a Wireless telephone, a land-line telephone, a control
system, a camera, a scanner, a facsimile machine, a printer, a

include computer-readable media. Further, the main memory
120 may optionally be removable and include a secure digital

(SD) card, multimedia card (MMC), universal serial bus
(U SB) ?ash drive, or a memory stick. The main memory 120
may be a solid-state drive (SSD) that uses solid-state memory
to store data, or may be a rotating storage medium such as a

hard disk, compact disc (CD) or digital versatile disc (DVD).
[0019]

In an alternative embodiment, dedicated hardWare

implementations, such as application speci?c integrated cir
cuits, programmable logic arrays and other hardWare devices,
can be constructed to implement one or more of the methods

described herein. Applications that may include the apparatus
and systems of various embodiments can broadly include a
variety of electronic and computer systems. One or more

embodiments described herein may implement functions
using tWo or more speci?c interconnected hardWare modules
or devices With related control and data signals that can be
communicated betWeen and through the modules, or as por

pager, a personal trusted device, a Web appliance, a netWork
router, sWitch or bridge, or any other machine capable of
executing a set of instructions (sequential or otherWise) that

tions of an application-speci?c integrated circuit. Accord

specify actions to be taken by that machine. In a particular
embodiment, the computer system 100 can be implemented
using electronic devices that provide voice, video or data
communication. Further, While a single computer system 100
is illustrated, the term “system” shall also be taken to include

[0020] In accordance With various embodiments of the
present disclosure, the methods described herein may be
implemented by softWare programs executable by a computer
system. Further, in an exemplary, non-limited embodiment,
implementations can include distributed processing, compo

any collection of systems or sub-systems that individually or
jointly execute a set, or multiple sets, of instructions to per

Alternatively, virtual computer system processing can be

ingly, the present system encompasses softWare, ?rmware,
and hardWare implementations.

nent/object distributed processing, and parallel processing.

form one or more computer functions.

constructed to implement one or more of the methods or

[0017]

functionality as described herein.

As illustrated in FIG. 1, the computer system 100

may include a processor 110, for example, a central process

[0021]

ing unit (CPU), a graphics processing unit (GPU), or both.

readable medium 182 that includes instructions 184 or
receives and executes instructions 184 responsive to a propa
gated signal, so that a device connected to a netWork 101 can
communicate voice, video or data over the netWork 101.
Further, the instructions 184 may be transmitted or received
over the netWork 101 via the netWork interface device 140.

Further the computer system 100 may include a task speci?c
processor 115, for example, an application-speci?c inte
grated circuit (ASIC), math processor, or speech processor.
Moreover, the computer system 100 can include a main
memory 120 and a static memory 130 that can communicate

With each other via a bus 108. As shoWn, the computer system
100 may further include a video display unit 150, such as a

liquid crystal display (LCD), an organic light emitting diode
(OLED), a ?at panel display, a solid state display, or a cathode

The present disclosure contemplates a computer

The netWork 101 may include, for example, the public
sWitched telephone netWork (PSTN), an advanced intelligent
netWork (AIN), a personal communications service (PCS)
netWork, the intemet, an intemet protocol multimedia sub

ray tube (CRT). Additionally, the computer system 100 may

system (IMS) based communications netWork or other inter

include an input device 160, such as a keyboard, and a cursor
control device 170, such as a mouse. The input device 160
and/ or the cursor control device 170 may also include touch

net protocol based communications netWork, a satellite com
munications netWork, a broadband cable netWork, a local area
netWork (LAN), a Wide area netWork (WAN), a Wireless local
area netWork (WiLAN) also knoWn as WiFi, a code division

screen technologies using for example, a stylus, pen, ?nger,
or other suitable article. The computer system 100 also
includes a microphone 165 and a speaker 175, from Which to
transmit and receive audio signals, respectively. The com
puter system 100 can also include a disk drive unit 180, a
signal generation device 190, such as a remote control, and a
netWork interface device 140.

[0018]

In a particular embodiment, as depicted in FIG. 1,

the disk drive unit 180 may include a computer-readable
medium 182 in Which one or more sets of instructions 184, for

example, softWare, can be embedded. A computer-readable
medium 182 is a tangible article of manufacture, from Which
sets of instructions 184 can be read. Further, the instructions

multiple access (CDMA) netWork, a time division multiple
access (TDMA) netWork, a global system mobile (GSM)
netWork, a virtual private netWork (VPN) and/or any netWork
or combination of netWorks that provide a medium for trans

mitting and receiving communications.
[0022] FIG. 2 shoWs an exemplary telecommunications
netWork architecture, according to an aspect of the present
disclosure. The embodiment of FIG. 2 includes a netWork
200, a communications device 201, and a communications
device 202. The communications device 201 includes a non

disruptive information retrieval interface system (NDIR) 210,

184 may embody one or more of the methods or logic as

an application 220, microphone 265, a speaker 275, and
speech sWitches 280, 285. The communications device 202

described herein. In a particular embodiment, the instructions
184 may reside completely, or at least partially, Within the

includes a microphone 290, and a speaker 295. As used
herein, the user of the communications device 201 Will be
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referred to as the user and the user of the communications

[0026]

device 202 Will be referred to as the party. It should be noted

munications device 201 and the party of communications
device 202, the user can simultaneously access the applica

During a conversation betWeen the user of the com

that the lines connecting speakers 275, 295 With microphones
290, 265, respectively, represent the communications paths

tion 220 via the communications device 201 in a manner

provided by internal circuit paths, digital encoding circuits,

transparent to the party using communications device 202, so

radio transmission, netWork paths such as copper or ?ber, and

that the conversation betWeen the user and the party is not

digital, analog, or internet protocol netWork sWitching. Such

disrupted. For example, the user of communications device

paths, Well-knoWn to those familiar With the art, are reduced

201 can check an electronic personal calendar, retrieve infor

here to simplify the diagrams so that the key aspects of the
invention may be readily observed.
[0023] The communications devices 201, 202 may be any

mation from an electronic address book, access a Web

standalone or integrated device suitable for conducting com
munications session including, for instance, a personal com
puter, a tablet PC, a personal digital assistant, a mobile device,
a global positioning satellite device, a palmtop computer, a
laptop computer, a desktop computer, a communications
device, a portable communications device, a Wireless tele
phone, smartphone, a land-line telephone, a camera, a scan
ner, a pager, a personal trusted device, a portable music
player, or a Web appliance. During a conversation via com
munications device 201 and communications device 202 over
the netWork 200, the user of communication device 201 holds
the speaker 275 to the ear of the user and holds the micro

phone 265 to the mouth of the user. Similarly, the party of the
communications device 202 holds the speaker 295 to the ear
of the party and holds the microphone 290 to the mouth of the
party. In other cases When the user is visually or physically

broWser, or access an Internet application, Without removing

the speaker 275 of the communications device 201 from the
ear of the user. Thus, since the user does not have to remove

speaker 275 of the communications device 201 from the ear
of the user, the user may continue the conversation With the

party of the communications device 202 Without any disrup
tion in the conversation. The electronic calendar includes any
electronic calendar or electronic schedule program through
Which communications device 201 may exchange informa
tion.
[0027] In order to activate the system during a conversation
With the party of the communications device 202 and access
the application 220, the user of communications device 201
verbally utters a command-function-keyWord sequence into
the microphone 265, in a case Where multiple applications are
available to the user via the communications device 201.
Alternatively, the user of communications device 202 utters a

only command-keyWord sequence into the microphone 265,

occupied, speaker 275 and microphone 295 may be combined

in a case Where only one application is available to the user via

into a Wired or Wireless hands-free device, such as a Bluetooth

the communications device 201. That is, a function identi?er
need not be spoken if only one application is available on the
communications device 201. For example, When the user of
communications device 201 Wishes to access the application
220 during a conversation With the party of communications
device 202, the user utters a pre-assigned command into the

device.
[0024] The communications netWork 200 may include, for

example, the public sWitched telephone netWork, an
advanced intelligent netWork, a personal communications
service netWork, the internet, an internet protocol multimedia
subsystem based communications netWork or other internet
protocol based communications netWork, a satellite commu
nications netWork, a broadband cable netWork, a local area
netWork, a Wide area netWork, a Wireless local area netWork,
a code division multiple access netWork, a time division mul
tiple access netWork, a global system mobile netWork, a vir
tual private netWork and/or any netWork or combination of

netWorks that provide a medium for transmitting and receiv
ing communications. In this embodiment, the netWork inter
face device 140 shoWn in FIG. 1 operates as the interface to

the communications netWork 200. That is, the interface
device 140 facilitates communications over the communica
tions netWork 200.

[0025] The non-disruptive information retrieval interface
system 210 contains middleWare that facilitates the exchange
of data betWeen the communications device 201 and the

application 220. The non-disruptive information retrieval
interface system 210 also includes knoWn speech recognition
and natural language processing abilities in order to recog
niZe speech and Words spoken betWeen the user of the com
munications device and the party of the communications

device 202. Further, the non-disruptive information retrieval
interface system 210 employs knoWn speech to text and text
to speech processing algorithms and techniques in order to
translate speech spoken by the user into text to be input into
the application 220 and to translate text output from the
application 220 into speech to be read to the user, for example,
a voiceXML (VXML) interpreter. Additional aspects of the

non-disruptive information retrieval interface system 210
Will be discussed later in more detail.

microphone 265. The speech recognition and natural lan
guage processing capabilities residing on the non-disruptive
information retrieval interface system 210 recogniZe When
the user utters the pre-assigned command, as Well as a func

tion and a keyWord.

[0028]

The pre-assigned command is selected by the user

and may be changed as desired by the user via a suitable

interface using the communications device 201. For example,
the user may access a menu stored on the communications

device 201 and select an option to assign a pre-assigned
command by recording same. Alternatively, the user may
assign the pre-as signed command via keypad or other suitable

input device.
[0029]

Typically, the command is a Word or name not com

mon to ordinary conversation, so that a commonly used Word
is not mistaken for a command. In this regard, an exemplary

command is “Jupiter”. Alternatively, the command may be an
ordinary Word common to conversation, but spoken by the
user using a tone and in?ection not indicative of the user’s

normal tone and/or in?ection for the particular Word. For
example, the command of the user may be the Word “dog”, but
only When spoken With a deep brusque tone. In this case, the

user Would train the system in advance, for example, by
creating a voice model based on acoustic properties associ
ated With the voice of the user. In this regard, the non-disrup
tive information retrieval interface system 210 contains

knoWn functionality in order to perform acoustic analysis and
create a voice model of the user, Which is stored, for example,
at the non-disruptive information retrieval interface system
210, or another suitable storage location. Exemplary algo
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rithms employed to create the voice model are the any of the

the command and a subsequent function and/ or keyWord, the

Gaussian mixture models, the hidden Markov models, maxi
mum entropy models, support vector machine models,
machine learning algorithms, and any other current or future

control circuit causes the relay contacts as sWitch 280 to

suitable techniques.
[0030]

Assume that the party of communications device

202 Wants to meet the user of communications device 201 for
lunch in tWo days, on Friday. Since the user of the commu

nications device 201 may not knoW Whether lunch on Friday

With the party is possible due to a possible engagement that
the user has previously scheduled, the user must refer to his or

her electronic personal calendar via the communications
device 201. The electronic calendar is checked Without
removing the speaker 275 of the communications device 201

close, thus un-muting the microphone 265 from sound origi
nating from the microphone 265 of the communications
device 201 to the speaker 295 of the communications device
202.

[0033] Once the command “Jupiter” is recognized by
middleWare at the non-disruptive information retrieval inter
face system 210, the middleWare Waits for a function and/or a

keyWord or phrase to be spoken by the user, Which is spoken
immediately after the command. That is, if only one applica
tion is available to the user via the communications device
201, then the user need only utter the command and a key

from the ear of the user, so that the conversation betWeen the

Word. OtherWise, if multiple applications are available to the

user and the party is not disrupted. Accordingly, during the
conversation With the party of communications device 202,

user of the communications device 201, the user must also

utter the function after uttering the command, in order to

the user of the communications device 201 utters “Jupiter”,

identify to the middleWare Whether the user Wishes to

Which is recognized by the middleWare on the non-disruptive
information retrieval interface system 210 by virtue of detect

exchange information With, for example, the electronic cal
endar, electronic address book, etc. Thus, the momentary

circuitry, as shoWn in FIG. 2.

muting performed by the non-disruptive information retrieval

[0031] The detect circuitry shoWn in FIG. 2 includes, for
example, a high impedance connection that permits a bridge
on the communications circuits of the microphone 265 and/or

interface system may last, for example, 0.5-2.0 seconds, or
another suitable interval long enough for the user to speak the
command-function-keyWord sequence or command-key

the speaker 275, Without deleteriously affecting the commu

Word sequence.

nications on the microphone 265 and/or the speaker 275. That

[0034] In the present example, immediately after uttering

is, by virtue of the detect circuitry, the non-disruptive infor

the command, the user speaks the function “calendar”, Which
identi?es the application desired by the user, and Which is

mation retrieval interface system 210 is able to monitor the

communications spoken by the user via the microphone 265
and received via the speaker 275.
[0032] Upon recognizing the command “Jupiter”, the non

recognized by the middleWare on the non-disruptive informa
tion retrieval interface system 210. Upon recognizing the

disruptive information retrieval interface system 210 momen
tarily mutes transmissions from the microphone 265 of the
communications device 201 to the speaker 295 of the com
munications device 202, such that the party at communica
tions device 202 does not hear the user speak the command

user’s locally stored electronic calendar. Then, immediately

“Jupiter” and a subsequent function and/or keyWord. This
apparent “muting after the fact” is possible in a typical digital

middleWare checks the user’s electronic calendar and deter
mines Whether the user has a scheduled event on Friday

communications device, because the analog speech signal
must be encoded into digital form, thus introducing a delay.

betWeen, for example, 11:00 am and 1:30 pm. Rather than
indicating a day of the Week, the user may utter a date in

Note that to block the transmission of the command itself,

date-month or month-date format.

suf?cient delay must be introduced into the speech path to
alloW for detection of the commandbefore the transmission is

[0035] An inform circuit shoWn in FIG. 2 is used to provide
audio to the user through the speaker 275. Once the middle

initiated. While this delay may be minimized by, for example,

Ware determines Whether or not the user is available for lunch

combining the detection process With other functions such as

on Friday, the middleWare sends a Warning signal or prompt

digital encoding, the delay may not be acceptable to some
users. If such delay is not acceptable, the implementation Will

in the form of a tone or beep to the communications device
201 to inform the user of the communications device 201 that
a response to the user’s schedule query is in the queue and

alloW for the command to be transmitted, but block the trans

mission of the subsequent function and/or key Word. In this
case, the command may be included by the user as part of the
normal conversation, such as, “Just a minute, let me check

With Jupiter,” after Which the speech path Would be tempo

Word “calendar”, the middleWare retrieves or accesses the

after uttering the Word “calendar”, the user of the communi
cations device 201 speaks a keyWord or phrase, for example,
“Friday lunch”. The keyWord is also referred to as a schedule

query. Upon recognizing the phrase “Friday lunch”, the

ready to be provided to the user. The signal is sent by the
middleWare is heard by the user via the speaker 275. The
signal serves to notify the user to create a natural pause in the

block speech transmission, as desired, using the functions

conversation With the party of the communications device
202, in order to receive the response from the application 220
via the non-disruptive information retrieval interface system

depicted in FIG. 2. That is, a control circuit shoWn in FIG. 2
includes, for example, a relay. The relay contacts are illus

on Friday. As a result of the signal sent by the middleWare, the

trated by the “X” in FIG. 2. Voltage actuation of the relay by

user creates a natural pause in the conversation, for example,

the control circuit causes the relay contacts at sWitch 280 to

by uttering a ?ller sound such as “um”, “er”, “uh”, or the like.

rarily muted. Either Way, the speech path can be muted to

open, and thus momentarily mute the microphone 265 from
sound going to the speaker 295 of the communications device
202, While alloWing the command and a subsequent function
and/ or keyWord to be received at the non-disruptive informa
tion retrieval interface system 210. Then, after the non-dis
ruptive information retrieval interface system 210 receives

210, in this case, as to Whether the user is available for lunch

Then, When the middleWare, Which monitors communica
tions via the communication device 201, detects a break in the
conversation or detects one of the ?ller sounds, an audio
response to the schedule query is sent to the communications

device 201 of the user. Exemplary responses include “Friday
is open”, “Friday is booked”, “yes , no”, or other suitable

Jun. 3, 2010

US 2010/0138224 A1

responses. The response is provided to the user, for example,

characteristics of the response tone to improve intelligibility,

in a computer generated voice or other distinctive voice, as
desired by the user.

based on the speech characteristics of the party as determined

[0036]

The Warning signal and the response are sent to the

by analysis.
[0039]

In another alternative embodiment, the tone or beep

communications device 201 so that they are heard by the user

alone serves as the response to the schedule query to notify

via the earpiece section of the communications device 201,
but not heard by the party of the communications device 202.
In most digital communications devices, a sound played to

the user of the communications device 201 Whether Friday is

one user is not heard by the other party due to the nature of the

circuitry used. HoWever, if a communications device is sub
ject to this sort of cross-talk, it can be prevented as folloWs. A
control circuit shoWn in FIG. 2 includes, for example, a relay.
The relay contacts are illustrated by the “X” in FIG. 2. Voltage
actuation of the relay by the control circuit causes the relay
contacts at sWitch 285 to open, and thus momentarily mute

the speaker 275 from sound originating from the microphone
290 of the communications device 202, While alloWing the
user to receive the response to the schedule query via the

speaker 275. Then, after the response to the schedule query is
played to the user via the speaker 275, the control circuit
causes the relay contacts as sWitch 285 to close, thus un

muting the speaker 275 from sound originating from the
microphone 290 of the communications device 202.
[0037] In one alternative embodiment, the middleWare

open for lunch. That is, the Warning signal is the response. For
example, a tone having a rising pitch is used to signify a
positive response that the user is available on Friday for lunch,
While a tone having a dropping pitch is used to signify a
negative response that the user has a prior appointment on
Friday for lunch. Of course, other types of sounds or tones
may be employed, for example, a bell for a positive response
and a buZZ for a negative response.

[0040] Based upon the response to the schedule query
received via the speaker 275 of the communications device
201, the user can book the proposed lunch appointment for
Friday via a verbal instruction or request spoken into the
microphone of the communications device 201. That is, the

middleWare receives the appointment instruction spoken by
the user, and via speech to text processing at the non-disrup
tive information retrieval interface system, an appropriate
entry is placed in the electronic calendar of application 220 of
the user. Additionally, if lunch on Friday is not possible due to

does not Wait for a ?ller sound from the user before sending
the response, but uses a predictability algorithm to detect
When a break in the conversation betWeen the user and the

a previous scheduled commitment, the user can utter another

party is likely to occur. Then, the response to the schedule

available day or time via the same speech to text processing

query is sent to the communications device 201 based upon

the predicted break in the conversation. In this embodiment,
the Warning signal or prompt may not be sent in advance of
the response to the schedule query, in Which case the schedule

day and/or time, in Which case the process repeats. In an
alternative embodiment, the middleWare can recommend an

discussed above, in the event that the user has a prior com
mitment for the Friday lunch time slot, Which the user can
accept or decline via a suitable response.

query response is heard by the user via the speaker 275

[0041]

Without the aforementioned signal. Regardless, voltage

day’s appointments. That is, if the user utters “Jupiter calen

actuation of the relay by the control circuit causes the relay

dar Friday”, the middleWare Would access the user’s calendar

contacts at sWitch 285 to open, and thus momentarily mute

for Friday and retrieve all of the appointment data previously
scheduled by the user for that day. Upon retrieving Friday’s

the speaker 275 from sound originating from the microphone
290 of the communications device 202, While alloWing the
user to receive the response to the schedule query via the

speaker 275. Then, after the response to the schedule query is
played to the user via the speaker 275, the control circuit
causes the relay contacts as sWitch 285 to close, thus un

muting the speaker 275 from sound originating from the
microphone 290 of the communications device 202.
[0038] In a voice over embodiment, the schedule query
response is sent to the communications device 201 so that it is

As another example, the user may retrieve an entire

appointments, the middleWare sends a Warning signal, as
discussed above, in the form of a tone or a beep to the speaker
275 of the communications device 201 to inform the user of
the communications device 201 that a response to the user’s

query is in the queue. Then, during a pause, for example, all of
the appointments scheduled for Friday on the user’s elec
tronic calendar are read to the user, for example, “10 am-ll
am dentist”, “2 pm-3 pm”, in the manner discussed above.

[0042]

Further, in one embodiment, the non-disruptive

a user is capable of receiving and comprehending multiple
simultaneous sources of audio sensory input. Further, the
schedule query response in this embodiment may optionally
play the Warning signal or prompt to the user via the speaker

information retrieval interface system 210 includes a speech
synthesiZer that is con?gured to learn the voice of the user
over time by knoWn voice training techniques, such that the
response to the schedule query heard at the speaker 275 of the
communications device 201 is provided in a voice that simu
lates that of the user. A speech synthesiZer implementing
suitable hardWare and/or softWare is provided at the non
disruptive information retrieval interface system 210 for this
purpose. In this regard, XML based languages such as the

heard by the user via the speaker 275, Without muting speaker
275 from sound originating from the microphone 290 of the
communications device 202. In this embodiment, the user is
able to simultaneously hear the schedule query response and
the party, both via the speaker 275. It has been observed that

275. Thus, the user can receive the schedule query response

speech synthesis markup language (SSML), voiceXML, Java

via the speaker 275 Without creating a natural pause in the
conversation or Without using the aforementioned predict

speech markup language (J SML), and Microsoft SAPI text to
speech (TTS) are exemplary.

ability algorithm. To clearly distinguish the query schedule

[0043] The middleWare is con?gured to ascertain via an
internal clock that if the current day and time is Friday at 4:00

response from the voice of the party, the response may be
voiced in a distinctive manner, such as a high pitched or a loW

pitched tone, or an intentionally mechanical-like or robotic

voice. Further, the system may, from call to call, alter the

pm, then the “Friday” spoken by the user into the microphone
265 in the present example means the folloWing Friday, as the
customary lunch hour for the current Friday has passed. Of
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course, the middleWare is con?gured to recognize both of the
12 hour and 24 hour time formats, as selected in advance by
the user.

[0044]

Optionally, the user can toggle betWeen the applica

tion 220 and the conversation With the party at the commu
nications device 202, via a verbal or keypad command or
instruction. In this fashion, the user can put the party on hold
While giving keywords or other verbal information to the
application 220. That is, the user can selectively control volt
age actuation of the relay by the control circuit to cause the
relay contacts at sWitch 280 to open, and thus momentarily

mute the microphone 265 from sound to the speaker 295 of
the communications device 202, While alloWing the user to
communicate With the non-disruptive information retrieval
interface system 210. Then, the user can control the control
circuit to cause the relay contacts as sWitch 280 to close, thus

un-muting the microphone 265 from sound originating from
the microphone 265 of the communications device 201 to the
speaker 295 of the communications device 295.
[0045] In an alternative embodiment of the present inven

netWork 300 includes a non-disruptive information retrieval

interface system 310, and an application 320.
[0048] The communications devices 301, 302 may be any
standalone or integrated device suitable for conducting com
munications session including, for instance, a personal com
puter, a tablet PC, a personal digital assistant, a mobile device,
a global positioning satellite device, a palmtop computer, a
laptop computer, a desktop computer, a communications
device, a portable communications device, a Wireless tele
phone, smar‘tphone, a land-line telephone, a camera, a scan
ner, a pager, a personal trusted device, a portable music
player, or a Web appliance. During a conversation via com
munications device 301 and communications device 302 over
the netWork 300, the user of communication device 301 holds
the speaker 375 to the ear of the user and holds the micro

phone 365 to the mouth of the user. Similarly, the party of the
communications device 302 holds the speaker 395 to the ear
of the party and holds the microphone 390 to the mouth of the

party

tion, the non-disruptive information retrieval interface system

[0049]

210 monitors What is spoken by the user of the communica
tions device 201 and the party of the communications device
202. As shoWn in FIG. 2, the detect circuitry is con?gured to

example, the public sWitched telephone netWork, an
advanced intelligent netWork, a personal communications

detect speech spoken into the microphone 265 or received by
the speaker 275. In this embodiment, speech recognition soft

subsystem based communications netWork or other intemet
protocol based communications netWork, a satellite commu
nications netWork, a broadband cable netWork, a local area
netWork, a Wide area netWork, a Wireless local area netWork,
a code division multiple access netWork, a time division mul
tiple access netWork, a global system mobile netWork, a vir
tual private netWork and/or any netWork or combination of

Ware at the non-disruptive information retrieval interface sys
tem 210 automatically accesses an application for the user,
based upon the context of the conversation betWeen the user

and the party. For instance, a typical dialogue betWeen the
user and the party is as folloWs: the party says to the user “hoW
about lunch this Friday?”; to Which the user responds “let me

check my calendar”.

The communications netWork 300 may include, for

service netWork, the internet, an intemet protocol multimedia

netWorks that provide a medium for transmitting and receiv
ing communications. In this embodiment, the netWork inter

[0046] The speech recognition and natural language pro

face device 140 shoWn in FIG. 1 operates as the interface to

cessing softWare at the non-disruptive information retrieval
interface system 210 understand the Words and meaning of
the party’s question based upon Words such as “lunch” and
“Friday” and understands the Words and meaning of the user’s

the communications netWork 300. That is, the interface

response “check my calendar”, Which causes the middleWare
to retrieve or access the user’s electronic calendar. Other

suitable Words keyed on by the middleWare include “meet

ing”, “What time”, etc. Accordingly, the middleWare Would
retrieve or access the user’s personal electronic calendar and

device 140 facilitates communications over the communica

tions netWork 300. The netWork 300 includes speech sWitches
380, 385 that function in a manner analogous to the speech
sWitches 280, 285 of FIG. 2. Further, the detect, inform, and
control circuitry also function in manners analogous to the
respective circuitry discussed With respect to FIG. 2.
[0050] FIG. 3 shoWs a netWork system With the non-dis
ruptive information retrieval interface system 310 and the

check the user’s availability for lunch on Friday. A response is

application 320 being part of netWork 300. The embodiment

sent to the user via the speaker 275 in one of the manners

of FIG. 3 includes the features discussed above With respect to

discussed above. Optionally, When the middleWare keys in on
the phrase “check my calendar”, or similar keyWord or

rather than being local to the user’s communications device.

phrase, spoken by the user, the middleWare revieWs a prede
termined portion of the conversation immediately preceding
the phrase “check may calendar”, to pick up the party’s ques
tion concerning lunch on Friday. For example, a predeter
mined portion of conversation revieWed is tWenty seconds. It
is noted that the speech of the user and the party is preferably
captured for processing, but is not recorded. HoWever, in one
embodiment, the non-disruptive information retrieval inter
face system 210 includes storage for digitally storing the
conversation betWeen the user and the party.
[0047] FIG. 3 shoWs an exemplary telecommunications

netWork architecture, according to an aspect of the present
disclosure. The embodiment of FIG. 3 includes a netWork
300, a communications device 301, and a communications
device 302. The communications device 301 includes a

microphone 365 and a speaker 375. The communications
device 302 includes a microphone 390 and a speaker 395. The

FIG. 2, except that the application 320 is netWork-based,
Thus, the application 320, such as a calendar or an address

book, resides Within, or is accessible through, the netWork
300 and is accessed via the communications device 301.

HoWever, the netWork system could be provided by a third
party With call routing features apparent to those familiar With
the art. In one embodiment, if the netWork 300 is an intemet

protocol multimedia subsystem (IMS) based communica
tions netWork, then the non-disruptive information retrieval
interface system 310 could be implemented as an application
server. The lines connecting speakers 375, 395 With micro

phones 390, 365, respectively, represent the communications
paths provided by internal circuit paths, digital encoding cir
cuits, radio transmission, netWork paths such as copper or

?ber, and digital, analog, or intemet protocol netWork sWitch
ing. Such paths, Well-knoWn to those familiar With the art, are
reduced here to simplify the diagrams so that the key aspects
of the invention may be readily observed.
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[0051] Alternatively, the application 320 is accessed over
the Internet by the non-disruptive information retrieval inter
face system 310, for example, on a home personal computer

application 320, the user of communications device 301 ver
bally utters a command-function-keyWord sequence into the
microphone 365, in a case Where multiple applications are

or of?ce personal computer of the user. In this regard, access

available to the user via the communications device 301.
Alternatively, the user of communications device 302 utters a

ing the application may involve traversing multiple similar or
dissimilar networks, for example, of the variety discussed
above. Further, it is noted that routers, hubs, and sWitches may
be provided to facilitate the various connections in this
embodiment.

[0052] The non-disruptive information retrieval interface
system 310 contains middleWare that facilitates the exchange
of data betWeen the communications device 301 and the

application 320. The non-disruptive information retrieval
interface system 310 also includes knoWn speech recognition
and natural language processing abilities in order to recog
niZe speech and Words spoken betWeen the user of the com
munications device and the party of the communications

command-keyword sequence into the microphone 365, in a
case Where only one application is available to the user via the
communications device 301. That is, a function identi?er

need not be spoken if only one application is available on the
communications device 301. For example, When the user of
communications device 301 Wishes to access the application
320 during a conversation With the party of communications
device 302, the user utters a pre-assigned command into the

microphone 365. The speech recognition and natural lan
guage processing capabilities residing on the non-disruptive
information retrieval interface system 310 recogniZe When
the user utters the pre-assigned command, as Well as a func

device 302. Further, the non-disruptive information retrieval
interface system 310 employs known speech to text and text
to speech processing algorithms and techniques in order to
translate speech spoken by the user into text to be input into

tion and a keyWord.

the application 320 and to translate text output from the
application 320 into speech to be read to the user, for example,

the user may access a menu stored on the communications

a voiceXML interpreter. Additionally, exemplary speech rec
ognition softWare may include Watson speech recognition
softWare from AT&T, and exemplary audio and text to speech

[0056]

The pre-assigned command is selected by the user

and may be changed as desired by the user via a suitable

interface using the communications device 301. For example,
device 301 and select an option to assign a pre-assigned
command by recording same. Alternatively, the user may
assign the pre-as signed command via keypad or other suitable

input device.

server may include Natural Voices from AT&T. Additional

[0057]

aspects of the non-disruptive information retrieval interface

mon to ordinary conversation, so that a commonly used Word

system 310 Will be discussed later in more detail.

is not mistaken for a command. In this regard, an exemplary
command is “Jupiter”. Alternatively, the command may be an
ordinary Word common to conversation, but spoken by the

[0053] The non-disruptive information retrieval interface
system 310 and the middleWare performs the functionality of
the non-disruptive information retrieval interface system 210
and middleWare of the embodiment discussed above With

Typically, the command is a Word or name not com

user using a tone and in?ection not indicative of the user’s

normal tone and/or in?ection for the particular Word. For
example, the command of the user may be the Word “dog”, but
only When spoken With a deep brusque tone. In this case, the

respect to FIG. 2. Similarly, the application 320 is, for
example, a personal calendar, address book, Web broWser, or
Internet application. Accordingly, the user of the communi

user Would train the system in advance, for example, by

cations device 301 can access an application Without inter
rupting a conversation With a party at communications device
302 or removing the communications device from the ear of

creating a voice model based on acoustic properties associ
ated With the voice of the user. In this regard, the non-disrup
tive information retrieval interface system 310 contains

the user. Further, as discussed above, When the user is visually

knoWn functionality in order to perform acoustic analysis and

or physically occupied, speaker 375 and microphone 395 may
as a Bluetooth device.

create a voice model of the user, Which is stored, for example,
at the non-disruptive information retrieval interface system
310, or another suitable storage location. Exemplary algo

[0054]

rithms employed to create the voice model are the any of the

be combined into a Wired or Wireless hands-free device, such
During a conversation betWeen the user of the com

tion 320 via the communications device 301 in a manner

Gaussian mixture models, the hidden Markov models, maxi
mum entropy models, support vector machine models,
machine learning algorithms, and any other current or future

transparent to the party using communications device 302, so

suitable techniques.

munications device 301 and the party of communications
device 302, the user can simultaneously access the applica

that the conversation betWeen the user and the party is not

[0058]

disrupted. For example, the user of communications device
301 can check an electronic personal calendar, retrieve infor

302 Wants to meet the user of communications device 301 for
lunch in tWo days, on Friday. Since the user of the commu

mation from an electronic address book, access a Web

nications device 301 may not knoW Whether lunch on Friday

Assume that the party of communications device

broWser, or access an Internet application, Without removing

With the party is possible due to a possible engagement that

the speaker 375 of the communications device 301 from the

the user has previously scheduled, the user must refer to his or

area of the user. Thus, since the user does not have to remove

her electronic personal calendar via the communications
device 301. The electronic calendar is checked Without
removing the speaker 375 of the communications device 301

speaker 375 of the communications device 301 from the ear
of the user, the user may continue the conversation With the

party of the communications device 302 Without any disrup
tion in the conversation. The electronic calendar includes any
electronic calendar or electronic schedule program through
Which communications device 301 may exchange informa
tion.
[0055] In order to activate the system during a conversation
With the party of communications device 302 and access the

from the ear of the user, so that the conversation betWeen the

user and the party is not disrupted. Accordingly, during the
conversation With the party of communications device 302,
the user of the communications device 301 utters “Jupiter”,

Which is recogniZed by the middleWare on the non-disruptive
information retrieval interface system 310 by virtue of detect
circuitry, as shoWn in FIG. 3.
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[0059] The detect circuitry shown in FIG. 3 includes, for
example, a high impedance connection that permits a bridge

suitable interval long enough for the user to speak the com
mand-function-keyWord sequence or command-keyword

on the communications circuits connecting to the microphone

sequence.

365 and/or the speaker 375, Without deleteriously affecting

[0062] In the present example, immediately after uttering

the communications on the microphone 365 and/or the

the command, the user speaks the function “calendar”, Which
identi?es the application desired by the user, and Which is
recogniZed by the middleWare on the non-disruptive informa
tion retrieval interface system 310. Upon recognizing the

speaker 375. That is, by virtue of the detect circuitry, the
non-disruptive information retrieval interface system 310 is
able to monitor the communications spoken by the user via
the microphone 380 and received via the speaker 375.
[0060] Upon recognizing the command “Jupiter”, the non
disruptive information retrieval interface system 310 momen
tarily mutes transmissions from the microphone 365 of the
communications device 301 to the speaker 395 of the com
munications device 302, such that the party at communica
tions device 302 does not hear the user speak the command
“Jupiter” and a subsequent function and/or keyWord. This

apparent “muting after the fact” is possible in a typical digital

Word “calendar”, the middleWare retrieves or accesses the

user’s locally stored electronic calendar. Then, immediately
after uttering the Word “calendar”, the user of the communi
cations device 301 speaks a keyWord or phrase, for example,
“Friday lunch”. The keyWord is also referred to as a schedule

query. Upon recogniZing the phrase “Friday lunch”, the
middleWare checks the user’s electronic calendar and deter
mines Whether the user has a scheduled event on Friday

must be encoded into digital form, thus introducing a delay.

betWeen, for example, 11:00 am and 1:30 pm. Rather than
indicating a day of the Week, the user may utter a date in

Note that to block the transmission of the command itself,

date-month or month-date format.

suf?cient delay must be introduced into the speech path to
alloW for detection of the commandbefore the transmission is

[0063] An inform circuit shoWn in FIG. 3 is used to provide
audio to the user through the speaker 375. Once the middle

initiated. While this delay may be minimiZed by, for example,

Ware determines Whether or not the user is available for lunch

combining the detection process With other functions such as

on Friday, the middleWare sends a Warning signal or prompt

digital encoding, the delay may not be acceptable to some
users. If such delay is not acceptable, the implementation Will
alloW for the command to be transmitted, but block the trans

in the form of a tone or beep to the communications device
301 to inform the user of the communications device 301 that
a response to the user’s schedule query is in the queue and

mission of the subsequent function and/or key Word. In this
case, the command may be included by the user as part of the

ready to be provided to the user. The signal is sent by the
middleWare is heard by the user via the speaker 375. The

communications device, because the analog speech signal

normal conversation, such as, “Just a minute, let me check

signal serves to notify the user to create a natural pause in the

With Jupiter,” after Which the speech path Would be tempo
block speech transmission, as desired, using the functions

conversation With the party of the communications device
302, in order to receive the response from the application 320
via the non-disruptive information retrieval interface system

depicted in FIG. 3. That is, a control circuit shoWn in FIG. 3
includes, for example, a relay. The relay contacts are illus

on Friday. As a result of the signal sent by the middleWare, the

trated by the “X” in FIG. 3. Voltage actuation of the relay by

user creates a natural pause in the conversation, for example,

the control circuit causes the relay contacts at sWitch 380 to

by uttering a ?ller sound such as “um”, “er”, “uh”, or the like.

rarily muted. Either Way, the speech path can be muted to

open, and thus momentarily mute the microphone 365 from
sound going to the speaker 395 of the communications device
302, While alloWing the command and a subsequent function
and/ or keyWord to be received at the non-disruptive informa
tion retrieval interface system 310. Then, after the non-dis
ruptive information retrieval interface system 310 receives
the command and a subsequent function and/ or keyWord, the
control circuit causes the relay contacts as sWitch 380 to

close, thus un-muting the microphone 365 from sound origi
nating from the microphone 365 of the communications
device 301 to the speaker 395 of the communications device
395.

[0061] Once the command “Jupiter” is recogniZed by
middleWare at the non-disruptive information retrieval inter

310, in this case, as to Whether the user is available for lunch

Then, When the middleWare, Which monitors communica
tions via the communication device 301, detects a break in the
conversation or detects one of the ?ller sounds, an audio
response to the schedule query is sent to the communications

device 301 of the user. Exemplary responses include “Friday

is open”, “Friday is booked”, “yes”, “no”, or other suitable
responses. The response is provided to the user, for example,
in a computer generated voice or other distinctive voice, as
desired by the user.
[0064] The Warning signal and the response are sent to the
communications device 301 so that it they are heard by the
user via the earpiece section of the communications device

301, but not heard by the party of the communications device
302. In most digital communications devices, a sound played

face system 310, the middleWare Waits for a function and/ or a

to one user is not heard by the other party due to the nature of

keyWord or phrase to be spoken by the user, Which is spoken
immediately after the command. That is, if only one applica

the circuitry used. HoWever, if a communications device is
subject to this sort of cross-talk, it can be prevented as fol
loWs. That is, a control circuit shoWn in FIG. 3 includes, for
example, a relay. The relay contacts are illustrated by the “X”

tion is available to the user via the communications device
301, then the user need only utter the command and a key

Word. Otherwise, if multiple applications are available to the

in FIG. 3. Voltage actuation of the relay by the control circuit

user of the communications device 301, the user must also

causes the relay contacts at sWitch 385 to open, and thus

utter the function after uttering the command, in order to

momentarily mute the speaker 375 from sound originating
from the microphone 390 of the communications device 302,

identify to the middleWare Whether the user Wishes to

exchange information With, for example, the electronic cal
endar, electronic address book, etc. Thus, the muting per
formed by the non-disruptive information retrieval interface
system may last, for example, 0.5-2.0 seconds, or another

While alloWing the user to receive the response to the schedule

query via the speaker 375. Then, after the response to the
schedule query is played to the user via the speaker 375, the
control circuit causes the relay contacts as sWitch 385 to
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close, thus un-muting the speaker 375 from sound originating

entry is placed in the electronic calendar of application 320 of

from the microphone 390 of the communications device 302.
[0065] In one alternative embodiment, the middleWare

the user. Additionally, if lunch on Friday is not possible due to

does not Wait for a ?ller sound from the user before sending
the response, but uses a predictability algorithm to detect
When a break in the conversation betWeen the user and the
party is likely to occur. Then, the response to the schedule
query is sent to the communications device 301 based upon

day and/or time, in Which case the process repeats. In an

a previous scheduled commitment, the user can utter another

alternative embodiment, the middleWare can recommend an

available day or time via the same speech to text processing
discussed above, in the event that the user has a prior com
mitment for the Friday lunch time slot, Which the user can

the predicted break in the conversation. In this embodiment,
the Warning signal or prompt may not be sent in advance of

accept or decline via a suitable response.

the response to the schedule query, in Which case the schedule

day’s appointments. That is, if the user utters “Jupiter calen

query response is heard by the user via the speaker 375

dar Friday”, the middleWare Would access the user’s calendar

Without the aforementioned signal. Regardless, voltage
actuation of the relay by the control circuit causes the relay

for Friday and retrieve all of the appointment data previously
scheduled by the user for that day. Upon retrieving Friday’s

contacts at sWitch 385 to open, and thus momentarily mute

appointments, the middleWare sends a Warning signal, as

the speaker 375 from sound originating from the microphone
390 of the communications device 302, While alloWing the
user to receive the response to the schedule query via the

discussed above, in the form of a tone or a beep to the speaker
375 of the communications device 301 to inform the user of
the communications device 301 that a response to the user’s

speaker 375. Then, after the response to the schedule query is
played to the user via the speaker 375, the control circuit

query is in the queue. Then, during a pause, for example, all of
the appointments scheduled for Friday on the user’s elec

causes the relay contacts as sWitch 385 to close, thus un

tronic calendar are read to the user, for example, “10 am-ll
am dentist”, “2 pm-3 pm”, in the manner discussed above.

muting the speaker 375 from sound originating from the

[0069]

As another example, the user may retrieve an entire

microphone 390 of the communications device 302.

[0070]

[0066] In a voice over embodiment, the schedule query
response is sent to the communications device 301 so that it is

information retrieval interface system 310 includes a speech
synthesiZer that is con?gured to learn the voice of the user
over time by knoWn voice training techniques, such that the
response to the schedule query heard at the speaker 375 of the
communications device 301 is provided in a voice that simu

heard by the user via the speaker 375, Without muting speaker
375 from sound originating from the microphone 390 of the
communications device 302. In this embodiment, the user is

Further, in one embodiment, the non-disruptive

lates that of the user. A speech synthesizer implementing

able to simultaneously hear the schedule query response and
the party, both via the speaker 375. It has been observed that
a user is capable of receiving and comprehending multiple
simultaneous sources of audio sensory input. Further, the
schedule query response in this embodiment may optionally
play the Warning signal or prompt to the user via the speaker

markup language, and Microsoft SAPI text to speech are

suitable hardWare and/or softWare is provided at the non

disruptive information retrieval interface system 310 for this
purpose. In this regard, XML based languages such as the

speech synthesis markup language, voiceXML, Java speech

375. Thus, the user can receive the schedule query response

exemplary.

via the speaker 375 Without creating a natural pause in the
conversation or Without using the aforementioned predict

[0071] The middleWare is con?gured to ascertain via an
internal clock that if the current day and time is Friday at 4:00

ability algorithm. To clearly distinguish the query schedule
pitched tone, or an intentionally mechanical-like or robotic

pm, then the “Friday” spoken by the user into the microphone
365 in the present example means the folloWing Friday, as the
customary lunch hour for the current Friday has passed. Of
course, the middleWare is con?gured to recogniZe both of the

voice. Further, the system may, from call to call, alter the
characteristics of the response tone to improve intelligibility,

the user.

response from the voice of the party, the response may be
voiced in a distinctive manner, such as a high pitched or a loW

based on the speech characteristics of the party as determined

by analysis.
[0067]

In another alternative embodiment, the tone or beep

alone serves as the response to the schedule query to notify

the user of the communications device 301 Whether Friday is

open for lunch. That is, the Warning signal is the response. For
example, a tone having a rising pitch is used to signify a
positive response that the user is available on Friday for lunch,
While a tone having a dropping pitch is used to signify a
negative response that the user has a prior appointment on
Friday for lunch. Of course, other types of sounds or tones
may be employed, for example, a bell for a positive response
and a buZZ for a negative response.

[0068] Based upon the response to the schedule query
received via the speaker 375 of the communications device
301, the user can book the proposed lunch appointment for
Friday via a verbal instruction or request spoken into the
microphone of the communications device 301. That is, the

middleWare receives the appointment instruction spoken by
the user, and via speech to text processing at the non-disrup
tive information retrieval interface system, an appropriate

12 hour and 24 hour time formats, as selected in advance by

[0072]

Optionally, the user can toggle betWeen the applica

tion 320 and the conversation With the party at the commu
nications device 302, via a verbal or keypad command or
instruction. In this fashion, the user can put the party on hold
While giving keyWords or other verbal information to the
application 320. That is, the user can selectively control volt
age actuation of the relay by the control circuit to cause the
relay contacts at sWitch 380 to open, and thus momentarily

mute the microphone 365 from sound to the speaker 395 of
the communications device 302, While alloWing the user to

communicate With the non-disruptive information retrieval
interface system 310. Then, the user can control the control
circuit to cause the relay contacts as sWitch 380 to close, thus

un-muting the microphone 365 from sound originating from
the microphone 365 of the communications device 301 to the
speaker 395 of the communications device 302.
[0073] In an alternative embodiment of the present inven

tion, the non-disruptive information retrieval interface system
310 monitors What is spoken by the user of the communica
tions device 301 and the party of the communications device
302. As shoWn in FIG. 2, the detect circuitry is con?gured to
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detect speech spoken into the microphone 365 or received by
the speaker 375. In this embodiment, speech recognition soft
Ware at the non-disruptive information retrieval interface sys
tem 310 automatically accesses an application for the user,
based upon the context of the conversation betWeen the user

and the party. For instance, a typical dialogue betWeen the
user and the party is as folloWs: the party says to the user “hoW
about lunch this Friday?”; to Which the user responds “let me

check my calendar”.

[0074] The speech recognition and natural language pro
cessing softWare at the non-disruptive information retrieval
interface system 310 understand the Words and meaning of
the party’s question based upon Words such as “lunch” and
“Friday” and understands the Words and meaning of the user’s
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command itself, su?icient delay must be introduced into the
speech path to alloW for detection of the command before the
transmission is initiated. While this delay may be minimized

by, for example, combining the detection process With other
functions such as digital encoding, the delay may not be
acceptable to some users. If such delay is not acceptable, the
implementation Will alloW for the command to be transmit

ted, but block the transmission of the subsequent function
and/or key Word. In this case, the command may be included
by the user as part of the normal conversation, such as, “Just
a minute, let me check With Jupiter,” after Which the speech

path Would be temporarily muted. Either Way, the speech path
can be muted to block speech transmission, as desired.

response “check my calendar”, Which causes the middleWare

[0078] With respect to the previously discussed control
circuit, voltage actuation of the relay by the control circuit

to retrieve or access the user’s electronic calendar. Other

causes the relay contacts at speech sWitch (SS) 280 to open at

suitable Words keyed on by the middleWare include “meet

step S408. Then, at step S410, the non-disruptive information

ing”, “What time”, etc. Accordingly, the middleWare Would

retrieval interface system 210 detects a function and/ or key

retrieve or access the user’s personal electronic calendar and

Word spoken by the user into microphone 265. After the
detection of the function and/or keyWord by the non-disrup
tive information retrieval interface system 210, the control

check the user’s availability for lunch on Friday. A response is
sent to the user via the speaker 375 in one of the manners

discussed above. Optionally, When the middleWare keys in on
the phrase “check my calendar”, or similar keyWord or
phrase, spoken by the user, the middleWare revieWs a prede

circuit causes the relay contacts at speech sWitch 280 to close

termined portion of the conversation immediately preceding
the phrase “check may calendar”, to pick up the party’s ques

device 201 to the speaker 295 of the communications device
295.
[0079] In an alternative embodiment (step S406:NO), if

tion concerning lunch on Friday. For example, a predeter
mined portion of conversation revieWed is tWenty seconds. It
is noted that the speech of the user and the party is preferably
captured for processing, but is not recorded. HoWever, in one
embodiment, the non-disruptive information retrieval inter
face system 310 includes a storage for digitally storing the

at step S412, thus un-muting the microphone 265 from sound
originating from the microphone 265 of the communications

the non-disruptive information retrieval interface system 210
does not mute transmissions from the microphone 265 of the
communications device 201 to the speaker 295 of the com
munications device 202 in response to recogniZing the com

mand “Jupiter”, the non-disruptive information retrieval

conversation betWeen the user and the party.

interface system 210 detects a function and/ or keyWord spo

[0075]

ken by the user into microphone 265 and/or by the party at
speaker 275 at step S414.

FIG. 4 shoWs an exemplary ?oW diagram for

exchanging information betWeen a user of a communications

device and an application, Without disrupting a conversation

[0080] At step S416, the non-disruptive information

betWeen the user on the communications device and another

retrieval interface system 210 retrieves calendar information
responsive to the schedule query of the user. For example,

party. The folloWing discussion applies to both of the embodi
ments of FIGS. 2 and 3; hoWever, the reference numerals
referred to in the folloWing discussion are from FIG. 2.

When recognizing the phrase “Friday lunch”, the non-disrup
tive information retrieval system 210 checks the user’s per

[0076] At step S402, the non-disruptive information

sonal calendar and determines Whether the user has an open

retrieval interface system 210 monitors the communications

ing during lunchtime on Friday. Once the non-disruptive

spoken by the user via the microphone 265. The non-disrup

information retrieval system 210 determines a response to the
schedule query of the user, the middleWare sends a signal or
prompt in the form of a tone or beep to the communications
device 201 to inform the user of the communications device
201 that a response to the user’s schedule query is in the queue

tive information retrieval interface system 210 can also moni

tor communications received via the speaker 275. The high
impedance connection discussed above permits a bridge on
the communications circuits of the microphone 265 and/or

the speaker 275, Without adversely affecting the communica
tions on the microphone 265 and/or the speaker 275.

[0077] At step S404, the detect circuitry of the non-disrup
tive information retrieval interface system 210 detects that the
user engaged in a conversation With a party has uttered the

command “Jupiter” into speaker 265. In one embodiment

(step S406IYES), upon recogniZing the command “Jupiter”,
the non-disruptive information retrieval interface system 210
mutes or blocks transmissions from the microphone 265 of
the communications device 201 to the speaker 295 of the
communications device 202, such that the party at commu
nications device 202 does not hear the user speak the com

mand “Jupiter” and a subsequent function and/or keyWord.
As discussed, this apparent “muting after the fact” is possible
in a typical digital communications device, because the ana

log speech signal must be encoded into digital form, thus
introducing a delay. Note that to block the transmission of the

and ready to be provided to the user. The signal, also knoWn
as a Warning signal, is sent by the middleWare is heard by the
user via the speaker 275.
[0081] In one embodiment (step S418IYES), the response
from the non-disruptive information retrieval system 210 is
sent to the user via the speaker 275 of the communications
device 201 in a manner transparent to the party at communi

cations device 202. That is, at step S420, voltage actuation of
the relay by the control circuit causes the relay contacts at
speech sWitch 285 to open, and thus momentarily mute the

speaker 275 from sound originating from the microphone 290
of the communications device 202, While alloWing the user to
receive the response to the schedule query via the speaker

275. Then, at step S422, the non-disruptive information
retrieval system 210 plays the response to the user via the
speaker 275 of the communications device 201. After the
response is played to the user, the control circuit causes the
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relay contacts as speech switch 285 to close, thus un-muting
the speaker 275 from sound originating from the microphone
290 of the communications device 202 at step S424.

[0082] In an alternative embodiment (step s418:NO), the
non-disruptive information retrieval system 210 does not per
form the muting and un-muting at steps S420 and S422,
respectively. In this case, the non-disruptive information
retrieval system 210 plays the response to the user via the

other hand, if no entry exists on Friday betWeen the noted
times, then the application determines that the use has no
scheduled commitment for lunch on Friday. After the appli
cation engine 504 makes a determination as to Whether the
user has a prior commitment for Friday at lunch, the middle
Ware passes control to the predictor/prompter engine 506.

[0087]

The predictor/prompter engine 506 sends a Warning

the non-disruptive information retrieval interface system 210
continues monitoring the communications spoken by the user
via the microphone 265 and received via the speaker 275.

signal in the form of a tone or beep to the communications
device 201 to inform the user of the communications device
201 to create a natural pause in the conversation With the party
of the communications device 202, in order to receive the
response from the application as to Whether the user is avail

[0083]

able for lunch on Friday. The predictor/prompter engine

speaker 275 of the communications device 201 . At step S428,

At step S430, the user provides a verbal or other

suitable input command via the non-disruptive information

includes the inform circuitry as discussed above With respect

retrieval interface system 210 to the application to add an
appointment to the calendar. That is, if the user is available for
lunch on Friday, then the user can update his or her calendar

to FIGS. 2 and 3. As a result, the user creates a natural break

by scheduling the appointment With the party. If this updating

tor/prompter engine 506 detects a break in the conversation or
one of the ?ller sounds, a response is sent by the inform
engine 508 to the communications device 201 of the user.

is done by verbal command, it may be done by muting trans
missions from the microphone 265 of the communications
device 201 to the speaker 295 of the communications device
202, such that the party at communications device 202 does
not hear the user updating the calendar. In this case, the

in the conversation, for example, by uttering a ?ller sound
such as “um”, “er”, “uh”, or the like. Then, When the predic

Exemplary responses include “Friday is open”, “Friday is
booked”, “yes”, “no”, or other suitable responses. The
response is sent to the communications device 201 so that it is

manner discussed above.

heard by the user via the earpiece section of the communica
tions device 201, but is not heard by the party of the commu

[0084]

nications device 202. Alternatively, immediately prior to

muting is accomplished via the speech sWitch 280 in the
A discussed above, in one embodiment, the middle

Ware does not Wait for a ?ller sound before sending the
response, but uses a predictability algorithm to detect When a

break in the conversation betWeen the user and the party is
likely to occur. Then, the response is sent to the communica
tions device 201 based upon the predicted break in the con
versation. In another alternative embodiment, the Warning

sending the response to the schedule query to the communi

cations device 201, the non-disruptive information retrieval
interface system 210 momentarily mutes transmissions from

and a tone With a dropping pitch signi?es that the calendar is

the communications device 201 such that the party at com
munications device 202 does not hear the response. That is,
only the user hears the response to the schedule query, via the
communications device 201.
[0088] In one alternative embodiment, the middleWare
does not Wait for a ?ller sound before sending the response,

already booked for the proposed time.

but uses a predictability algorithm to detect When a break in

[0085]

the conversation betWeen the user and the party is likely to
occur. Then, the response is sent by the inform engine 508,
Which includes a text to speech converter, to the communica
tions device 201 based upon the predicted break in the con

signal serves as the response, such that a tone With a rising

pitch signi?es that the calendar is open for the proposed time

FIG. 5 shoWs an exemplary block diagram of a

system for exchanging information betWeen a user of a com

munications device and an application, Without disrupting a
conversation betWeen the user on the communications device

and another party. It should be noted that the system shoWn in
FIG. 5 is the non-disruptive information retrieval interface
system 210, 310 shoWn in FIGS. 2 and 3, respectively. The
system includes a listener engine 502, an application engine

504, a predictor/prompter engine 506, an inform engine 508,

versation. In another alternative embodiment, a tone With a

rising pitch signi?es that the calendar is open for the proposed
time and a tone With a dropping pitch signi?es that the cal

endar is already booked for the proposed time.
[0089] The schedule engine 510 books the appointment in

and a schedule engine 510, each of Which remains under
control of the middleWare at the non-disruptive information
retrieval interface system.

response to an instruction by the user of the communications

[0086] The listener engine 502 listens for commands, func
tions, and keyWords spoken by the user of the communica

responds With a verbal or keypad instruction to add the Friday
lunch date to the user’s calendar, the schedule engine adds the
entry to the user’s personal calendar. This process is achieved
through a speech to text conversion process at the non-dis
ruptive information retrieval interface system. It should be
understood that the system of FIG. 5 applies to the embodi
ments of FIGS. 2 and 3, and the use of the reference numerals
from FIG. 2 is not intended to be limiting.
[0090] Accordingly, the present invention enables a user

tions device during the conversation betWeen the user and the

party. The listener engine includes the detect circuitry dis
cussed above With respect to FIGS. 2 and 3. Additionally, the
listener engine includes a speech to text converter for con

verting speech spoken by the user and/or party into text. After
capturing the user’s spoken command and function, the
middleWare passes the keyWord to the application engine 504,
Which accesses the appropriate application, for example, per
sonal calendar, address book etc. The application engine
checks Whether the user is available for lunch on Friday by
revieWing for any entries on the user’s calendar for Friday
betWeen, for example, 11:30 am and 1:30 pm. Ifthe user has
an entry on Friday betWeen the noted times, then the appli
cation engine determines that the user has a con?ict. On the

device 201. For example, if the inform engine 508 noti?es the
user that is available for lunch on Friday, and the user

engaged in a communications session With a party to access
an applications program such as a calendar, address book, or

Internet application, Without disrupting the communications
session.

[0091]

Although the invention has been described With ref

erence to several exemplary embodiments, it is understood
that the Words that have been used are Words of description
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and illustration, rather than Words of limitation. Changes may
be made Within the purview of the appended claims, as pres
ently stated and as amended, Without departing from the
scope and spirit of the invention in its aspects. Although the
invention has been described With reference to particular
means, materials and embodiments, the invention is not
intended to be limited to the particulars disclosed; rather the
invention extends to all functionally equivalent structures,
methods, and uses such as are Within the scope of the

appended claims.
[0092] For example, the application 220 may be an elec
tronic address book rather than a personal calendar. In this
case, the user of the communications device 201, in the midst
of a conversation With a party of the communications device

202, speaks “Jupiter number Dr. Jones”, in order to retrieve a
telephone number or other contact information associated
With Dr. Jones, such as a residential address, Work address,

email address. Further, the electronic address book may be
local to the communications device as discussed above With
respect to FIG. 2, or may be netWork based as discussed above

With respect to FIG. 3. The requested information is obtained
via the non-disruptive information retrieval interface system
and middleWare in the manner discussed above. Once the
desired information is retrieved from the electronic address
book, the information is read to the user. For example, the text
to speech application converts the text obtained from the
electronic address book into speech in order to read “404
555-1212” to the user of the communications device 201. Of
course, as discussed previously, a prompt may be sent to the
user, thus signaling the user to create a pause in the conver

sation, at Which time the number is read to the user. Altema
tively, in the voice over embodiment, the response is sent to
the communications device 201 While the user, or the party, is
still speaking. Thus, the user can receive the response Without
creating a natural pause in the conversation, or Without using

a the predictability algorithm.
[0093] In one alternative embodiment, the non-disruptive
information retrieval interface system 210 monitors What is
spoken by the user of the communications device 201 and the
party of the communications device 202. In this embodiment,
speech recognition softWare at the non-disruptive informa
tion retrieval interface system 210 automatically accesses an
application based upon the context of the conversation

[0094] The application 220 may also be an Internet appli
cation, for example a Web broWser. For example, the user of
the communications device 201, in the midst of a conversa
tion With a party of the communications device 202, can utter
“Jupiter broWser Braves score”, in order to retrieve the ?nal or
in progress score of an Atlanta Braves game. In response to

the phrase uttered by the user, the middleWare converts the
user’s speech into text and enters the converted text into a
suitable search engine or access an appropriate Website to
retrieve the game score. For example, in one embodiment, the
user preprograms a list of preferred Websites in Which the
middleWare accesses to retrieve the desired information
through a Web broWser associated With the personal commu

nications device 201. The requested information is obtained
via the non-disruptive information retrieval interface system
and middleWare in the manner discussed above. Once the
score of the Braves game is retrieved, the text to speech
application converts the text of the score to speech in order to
read “Braves 3 Giants l” to the user of the communications
device 201, at an appropriate pause in the conversation
betWeen the user and the party. Of course, as discussed pre
viously, a prompt may be sent to the user, thus signaling the
user to create a pause in the conversation, at Which time the
score is read to the user.

[0095] The present invention is not limited to obtaining
calendar information, address book information, and game
scores, during a conversation using a communications device.

That is, other contemplated uses include obtaining stock

quotes, obtaining Weather reports, obtaining tra?ic informa
tion, performing calculator functions, and the like.
[0096] It should be understood that all of the aforemen
tioned features discussed herein are applicable to both the
local and netWork-based embodiments of the present inven
tion.

[0097] While the computer-readable medium is shoWn to
be a single medium, the term “computer-readable medium”
includes a single medium or multiple media, such as a cen

traliZed or distributed database, and/or associated caches and
servers that store one or more sets of instructions. The term

“computer-readable medium” shall also include any medium
that is capable of storing, encoding or carrying a set of instruc
tions for execution by a processor or that cause a computer
system to perform any one or more of the methods or opera

tions disclosed herein.

betWeen the user and the party. For instance, the speech

[0098]

recognition and natural language processing softWare at the
non-disruptive information retrieval interface system 210
understand the Words and meaning of the user’s questions

ment, the computer-readable medium can include a solid

such as “What is your number” or “give me your number”.

Similarly, the speech recognition and natural language pro
cessing softWare at the non-disruptive information retrieval
interface system 210 understand the Words and meaning of
the party’s speech such as “my number is 555-555-5555” or
“here is my number 555-555-5555”. Of course these possi

bilities are merely exemplary and equivalent questions and
phrases are considered as Well. Once the speech recognition

and natural language processing softWare understand that the
party is providing a telephone number to the user, the non

disruptive information retrieval interface system converts the

In a particular non-limiting, exemplary embodi

state memory such as a memory card or other package that
houses one or more non-volatile read-only memories. Fur
ther, the computer-readable medium can be a random access

memory or other volatile re-Writable memory. Additionally,
the computer-readable medium can include a magneto-opti
cal or optical medium, such as a disk or tapes or other storage
device to capture carrier Wave signals such as a signal com
municated over a transmission medium. Accordingly, the dis

closure is considered to include any computer-readable
medium or other equivalents and successor media, in Which
data or instructions may be stored.

[0099] Although the present speci?cation describes com
ponents and functions that may be implemented in particular

address book Where the phone number provided by the party

embodiments With reference to particular standards and pro
tocols, the disclosure is not limited to such standards and

speech to text and automatically accesses the user’s electronic
is stored. This feature is not limited to a phone number, but

protocols. For example, standards for Internet and other

may also include an address, an email address, or an Internet

packed sWitched netWork transmission (TCP/IP) and speech

address.

synthesis (VXML, JSML, TTS, SSML) represent examples
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of the state of the art. Such standards are periodically super
seded by faster or more el?cient equivalents having essen

detecting a command and a keyWord spoken by the user
into the communications device during the conversa

tially the same functions.Accordingly, replacement standards

tion;

and protocols having the same or similar functions are con

accessing the application in response to the detected com

sidered equivalents thereof.

mand spoken by the user;
retrieving information from the application in response to

[0100] The illustrations of the embodiments described
herein are intended to provide a general understanding of the
structure of the various embodiments. The illustrations are
not intended to serve as a complete description of all of the

the keyWord spoken by the user;

elements and features of apparatus and systems that utiliZe

prompting the user via the communications device; and
sending a response to the communications device of the

the structures or methods described herein. Many other
embodiments may be apparent to those of skill in the art upon

2. The method according to claim 1, Wherein the prompting

user.

is inaudible to the party.

revieWing the disclosure. Other embodiments may be utiliZed
and derived from the disclosure, such that structural and
logical substitutions and changes may be made Without
departing from the scope of the disclosure. Additionally, the
illustrations are merely representational and may not be
draWn to scale. Certain proportions Within the illustrations
may be exaggerated, While other proportions may be mini
miZed. Accordingly, the disclosure and the ?gures are to be
regarded as illustrative rather than restrictive.

tions from the communications device to the party are

[0101]

blocked in response to the detected command spoken by the

One or more embodiments of the disclosure may be

referred to herein, individually and/or collectively, by the
term “invention” merely for convenience and Without intend
ing to voluntarily limit the scope of this application to any

particular invention or inventive concept. Moreover, although
speci?c embodiments have been illustrated and described
herein, it should be appreciated that any subsequent arrange
ment designed to achieve the same or similar purpose may be

substituted for the speci?c embodiments shoWn. This disclo
sure is intended to cover any and all sub sequent adaptations or

variations of various embodiments. Combinations of the

above embodiments, and other embodiments not speci?cally
described herein, Will be apparent to those of skill in the art

upon revieWing the description.
[0102] The Abstract of the Disclosure is provided to com
ply With 37 C.F.R. §l.72(b) and is submitted With the under
standing that it Will not be used to interpret or limit the scope
or meaning of the claims. In addition, in the foregoing
Detailed Description, various features may be grouped
together or described in a single embodiment for the purpose
of streamlining the disclosure. This disclosure is not to be
interpreted as re?ecting an intention that the claimed embodi
ments require more features than are expressly recited in each

claim. Rather, as the folloWing claims re?ect, inventive sub
ject matter may be directed to less than all of the features of

any of the disclosed embodiments. Thus, the folloWing claims
are incorporated into the Detailed Description, With each
claim standing on its oWn as de?ning separately claimed

subject matter.
[0103] The above disclosed subject matter is to be consid
ered illustrative, and not restrictive, and the appended claims

3. The method according to claim 1, further comprising
detecting a function name spoken by the user during the
conversation.
4. The method according to claim 3, further comprising
accessing the application in response to the detected function
name spoken by the user.
5. The method according to claim 1, Wherein communica

user.

6. The method according to claim 1, Wherein a communi
cations session is established betWeen the user and the appli
cation.
7. The method according to claim 6, Wherein the user can
selectively place the communications session on hold.

8. The method according to claim 1, Wherein the applica
tion comprises at least one of a an electronic calendar, an

electronic address book, a Web application, and a Web
broWser.

9. The method according to claim 1, Wherein the prompting
comprises the response.
10. The method according to claim 1, further comprising
detecting speech of the user and the party.
11. The method according to claim 1, further comprising
updating information in the application in response to an
instruction from the user.

12. The method according to claim 1, Wherein the response
comprises providing at least one of a phone number, an email
address, and information associated With a scheduled
appointment to the user.
13. The method according to claim 1, Wherein communi
cations from the party to the communications device of the
user are blocked at the communications device of the user

prior to sending the response to the communications device of
the user.

14. The method according to claim 1, further comprising

and other embodiments Which fall Within the true spirit and
scope of the present disclosure. Thus, to the maximum extent
alloWed by laW, the scope of the present disclosure is to be

sending the response to the user When a pause is detected in
the conversation betWeen the user and the party.
15. A method of exchanging information betWeen a user
and an application during a conversation betWeen the user of
a communications device and a party Without disrupting the

determined by the broadest permissible interpretation of the

conversation betWeen the user and the party, comprising:

are intended to cover all such modi?cations, enhancements,

folloWing claims and their equivalents, and shall not be
restricted or limited by the foregoing detailed description.
What is claimed is:
1. A method of exchanging information betWeen a user and
an application during a conversation betWeen the user of a

communications device and a party Without disrupting the
conversation betWeen the user and the party, comprising:

detecting speech spoken by the user and the party during
the conversation;
accessing the application via the communications device
When a keyWord is spoken by one of the user and the

Party;
retrieving information from the application in response to
the keyWord spoken by the one of the user and the party;
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prompting the user via the communications device When
the information has been retrieved; and
sending a response to the communications device of the
user.

16. The method according to claim 15, Wherein the appli
cation comprises at least one of an electronic calendar, an
electronic address book, a Web application, and a Web
broWser.

user are blocked at the communications device of the user

prior to sending the response to the communications device of
the user.

20. A system for exchanging information betWeen a user
and an application during a conversation betWeen a user of a

communications device and a party Without disrupting the
conversation betWeen the user and the party, comprising an
interface con?gured to detect a command and a keyword

17. The method according to claim 15, further comprising

spoken during the conversation, access the application in

providing the response to the user in a manner inaudible to the

response to the command, retrieve information associated
With the keyword from the application, prompt the user via

party
18. The method according to claim 15, Wherein the prompt

ing comprises the response.
19. The method according to claim 15, Wherein communi
cations from the party to the communications device of the

the communications device, and send a response to the com
munications device of the user.
*
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