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67 ABSTRACT

A method of determining 2 location relevant to a user of &
communication device is provided. The method involves
determining general lacation information of the location
relevant to the user and determining a tst of location
parameters from the general location information. Specific
location of the communication device Is also determined.
The location relevant to the user is them determined by
comparing the list of location parameters with the specific
Iocation information. Systems and programs for using the
method are also provided.

10 Claims, 4 Prawing Sheets
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SYSTEM AND METHOD FOR
DETERMINING A LOCATION RELEVANT
TO A COMMUNICATION DEVICE AND/OR
ITS ASSOCIATED USER

HELD OF THE INVENTION

The present invention relates generally to communication
systems. More particularly, the present invention relates to
- methods and systems for determining a location relevant fo
a communication device or a location relevanot (o a user
associated with a comimunication device.

BACKGROUND OF THE INVENTION

Wireless telephones, pagers and other communication
devices typicatly communicate via wireless telecommuni-
cations networks. In recent years, 2 number of service
systems have been implemented or proposed for wireless
telecommunications networks which would provide a given
service based on the locations of the devices communicating
via these networks. Such location-based service systems
would provide a service in relation to a given Iocation. For
example, such a service couid locate the nearest ATM, gas
station, banok, police station, or restaurani, in relation 1o the
location.

Generaily, the location relevant to the sexrvice is the
location of the communication device, or specifically the
location of the wireless transceiver. This location may be
determined using automatic posilion determination technol-
ogy such as cell and sector identification and GPS. However,
different position determination technologies provide differ-

-ent levels of location accuracy.

For example, cell and sector identification locates a wire-
less transceiver lo a general area such as that covered by a
single base station. Moreover, cell and sector identification-
based positioning 1s inzdequate to accurately identify one
specific location. Meanwhile, GPS can accurately locate a
wireless trapsceiver in open, upobstucted environments.
However, GPS presents technological challenges to identi-
fying 2 location in an obstructed environment such as a city.

A location may also be determined using information
input by the user, However, user-specified location may be
inefficient. If the information is input as speech (e.g. a
location spoken into 2 cellular phone), 1be location may be
difficult to recognize, primarily due to constraints in speech
recognition technology.

It would be desirable therefore, to provide an improved
method for determining 2 location.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG, 1 is a block diagram illustrating a commuaication
system;

FIG. 2 is a flow diagram illustrating a method for deter-
mining the location relevant to & communication device or
a location relevant to an associaled user of a communication
device;

FIG. 3 is a Aow diagram continuing the flow diagram FIG.
2; and

FIG. 4is an exemplary block diagram illustrating another
embodiment of 2 communication system.

DETAILED DESCRIPTION OF THE
FRESENTLY PREFERRED EMBODIMENTS

Desired location information can be identified from gen-
eral location information and specific location information.
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For example a user might connect with a network operator
and request the nearest automated teller machine {ATM). A
general location of the user can first be determined. For
example, where the device is a cellular phone, the general
location can be identified by the location of the base station
communicating with the cell phone. The locations within the
base station’s cell can then be used for delermining the
actual localion of the user. The process can be automated
through a voice recognition or text eniry system.

FIG. 1 illustrates one embodiment of a communication
syslem al 190. The commuvication syslem 10 generally
includes a commumnication device 12, 32, communication
networks 14, 18, 2 locator application 56 and a communi-
cation node 16. Communication system 10 may further
include one or more information sources 54, 58 in commu-
nication with the locator apphication 50 and/or commumica-
tien node 16. As further described below, the communica-
tion system 10 may provide varions services and capabilities
to cellular users, wire-line telephone users, paging users,
satellite users, mobile or portable telephone users, trunked
users, computer network users {e.g., Internet or Intranet
nsers), wireless data users, branch office users, cable users
and the like. Communication system 10 may also accurately
locate communication device 12, 32 and/for iis zssociated
uscr 20, 30 in order to provide location-relevant services to
the user 20, 30 via device 12, 32.

Locator application 50 may include one or more programs
or other applications for processing location fnformation.
Locater application 50 may comprise computer readable/
processable program code. Such location information may
be information input by user 20, 30 via device 12, 32.
Alternatively, location information processed by locator
application 50 may be information provided by communi-
cation node 16 or forwzrded by communication node from
communication networks 14,18, Location Information pro-
cessed by locator application 50 may also be provided by
information sources 54, 58. Locator application S0 may
interact with user 20, 30 viz device 12, 32. In one embodi-
ment of the invention, locator application 50 resides on
communicalion node 16. In another embodiment, locator
application 50 is in communication with communication
node 16. In yet another embodiment, locator application 50
may reside on communication device 12, 32,

Locator application 50 may process information from one
or more information sources 54, 58. Information source 54,
58 may be operated by any entity, inchuding, without
limitation, 2 governmental agency, a commercial entity, or
any other source of location information. In the present
invention, each information source 54, 58 may contain
geographical information and other information relating o
the purpose of the present invention. In one embodiment,
information source 54, 58 may comprise cellular and sector
identification informalion. Information source 54, 58 may
also include maps relsting to such cellular and sector iden-
tification information. Additionally, information source 54,
58 may contain geographical and nou-geographical
information, iacluding information that relates cellular and
sector information to other geographical information. Infor-
malion sonrce 54, 58 may also include geographical and
non-geographical information about countries, states/
provinces, counties/parishes, meteopolitan arcas, citics, ZIP
codes, azea codes, landmarks, poiats of interest, subway and
train stations, airports, streets, gas stations, Automated Telfer
Machines {ATMs), bospitals, police stations, restaurants,
etc. In one embodiment, information source 54, 58 may
comprise a virtual map of a given area, complete with a
listing of all geopraphical entities on rhe map, such as a
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listing of all streets within Chicago, I11., for example. One or
more of information sonrces 54, 58 may also include such
informalion as names and adcdresses. Information sources
54, 58 may contaio specific names and addresses (e.g. 2 list
of hospilal names and their addresses) or may be a more
general address listing (e.g. an electronic “yellow pages™). In
one croboediment the information within information source
54, 58 may be contained in a database. Alternatively, infor-
mation source 54, 58 may contain 2 grammar of geographi-
cal and non-geographical information for voice recognition
purposes.

The communication device 12, 32 of the commuaication
system 10 may be utilized by end user 20, 3B to access

" and/or connect with lhe commuaication node 16. Commu-
nication device 12, 32 may also be used by end user 20, 30
1o access andfor connect with Iocator application 50. The
communication device 12, 32 can include, bui is nol limited
to, wireline telepbones, mobile telephones, paging units,
radio unils, wircless data devices, Web telephones, portable
or wircless telephones, personal information managers
{PIMs), perscnal digital assistaxts (PDASs), personal com-
puters (PCs), network televisions {T'Vs), Internet TVs, Inter-
net telephomes, portable wircless devices (i.e., two-way
pagers), secuzity systems (both mobile and premises-based),
workstations or any other snitable communication devices.

Regardless of its specific form, the communication
devices 12, 32 have user-input interfaces 24, 28 and/or
user-oulpul inferfaces 34, 38, Alternatively, the user-input
interfaces 24, 28 and/or user-output interfaces 34, 38 may
work in conjunction with the communication device 12, 32
without aefually residing on the device 12, 32,

The user-ivput interfaces 24, 28 mey receive input from
the users 20, 30 and the user-output interfaces 34, 38 may
provide output to the users 20, 30. The user-input interfaces
24, 28 can include, but are not limited to, an electroacoustic
transducer, such as, for cxample, & microphore to receive
voice and other audible input from the users 20, 30 a keypad
or a keyboard 1o receive key strokes from the users 20, 30
a touchpad or touchscreen io receive touch input from the
users 20, 36 a handwriting recognition interface to receive
handwritten input from users 20, 30 and 2 pointing device
such as a mouse or a trackball to receive point and click
inputs from the users 20, 30. In one smbodiment of the
present invention, user-input interface 24, 28 may be a
modified car dashboard allowing input from users 20, 30.

The user-output interfaces 34, 38 of the communication
devices 12, 32 can include, but are not limited to, an
electroacoustic transducer such as, for example, a speaker to
provide voice and other andible outpnt to the users 28, 36,
and a visual display device such as a liquid crystal display
or a cathode ray be to provide graphical andfor textual
information to the users 20, 30. In one embodiment of the
present invention, user-outpui inferface 34, 38 may be a
modified car dashboard providing output to users 2i), 30.

Each of the communication devices 12, 32 may fnclude
more ihan one user-input interface 24, 28 or more than one
user-outpnt interface 34, 38, Moreover, the user may use one
or more user-input interfaces 24, 28 or user-output interfaces
34, 38 simuitancously, For example, z wireless telephone
may have a microphone, a telephone keypad, a speaker, and
a visual display device.

In ene embodiment of the invention, an input interface 24,
28 may also reside on the communication node 16, Quipui
interface 34, 38 may also reside on the communication node
16. Alternatively, input interface 24, 28 may rzeside on the
communication node 16 while output interface 34, 38
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resides on the device 12, 32, Alternatively, input interface
24, 28 may reside on the device 12, 32 while output interface
34, 38 resides on communication node 16.

The communication device 12, 32 may also communicate
with communication networks 14, 18 via the commumication
pode 16. The communication network 14 can interface with
the communication device 12, 32 through wireiine or wize-
less networks or systems (i.e., telephone or televisions
systems, Integrated Services Digital Network (ISDN)
systems, coaxizl lines, computer networls, digital end user
lines, private networks, wireless local loop systems, stc.).

The communication networks 14,-18 of the.communica-
tion system 10 ¢as include, but are not Hmited to, intrapets,
extranets, the Internet, a Local Area Network (LAN), a
telephone network, {e.g., a Public Switched Telephone Net-
work (PSTN), private telephone networlks, tc.), a cellular
network, saiellite networks, a personal communication
system, 2 TV petwork (e.g., & cable TV system), loczl,
regional, national or plobal paging networks, an email
system, a wireless data network (¢.g., satellite data or local
wireless data networks), a wireless LAN, a wireless local
loop/distribution syslem (e.g., LMDS, MMDS or Code
Division Multiple Access (CDMA) based system}, a Voice
Over Internet Protocol (VOIP) network, or any other suit-
able network. The communication networks 14, 18 can also
include a wide arca network (WAN), such as, for example,
the Intemet, the World Wide Web (WWW} or any other
similar on-line service. I will be recognized that the com-
munication networks 14, 18 may have portions in common,
may comprise two separate networks, or may be the same
network.

The communication node 16 of the communication sys-
tem 10 can include, but is not limited to, an interactive voice
response node, a server computer, the MIX™ platform and
the Myosphere™ Service provided by Motorola, Inc. of
Schaumburg, 1. {(as further described with reference to FIG.
4), or other suitable system. It will be recognized that the
communication node 16 may be integrated within or may be
remote from the communication networks 14, 18.

FIG. 2 shows z flow diagram of one embodiment of 2
method for determining the location of a communication
device or its associated user it accordance with the present
invention at 300. In the embodiment shown in FIG. 2,
focator application 50 resides on mode 16, However, as
described above, locator application 38 may be in commu-
nication with node 16 or on device 12, 32,

Al block 301, a service request is received by locator
application 50 oz node 16. The service request may com-
prisc a request to determine the location of the communi-
cation device 12, 32 and its associated user 20, 30. In one
embodiment of the invention, the service request received
by communication node 16 {or locator application 50} at
blodk 301 may include informatioa that enables the com-
munication node 16 to auwtomaticafty determine the general
location of the communication device 12, 32 and/or iis
associated user 20, 30, For example, the generat location of
the device 12, 32 and its associated user 20, 30 may De a cell
ID, a sector ID or a cell and sector ID (e.g. celi sector 1D 12,
1234). The service request may also include input from user
20, 30 indicating additional specific locetion information,
Tor ¢xample, the specific location may be in the form of a
specific street address (e.g. 25 South LaSalle Street). The
specification location may alsc be in the form of ap
intersection, a highway/exit, a highway/mile marker, a street
name combined with a sireet oumber, the name of a
landmark, a poirt of interest, the name of a place of business
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or any combination thereof (e.g. an infersection combined
with a2 highway/exit, 2 highwayfexit combined with a
highway/mile marker, a landmark combined with a point of
interes(, or a point of interest oombined with a place of
business.}

In one embodiment of the invention, user 29, 30 may
Initiate the service request. Alfernatively, the service request
may be initiated by another communication device, the
communication node 16 or another entity ‘and then sent to
the communication device 12, 32. The service request may
be transmitied via a Voice User Interface (VUI), Device User
lnterface (DUI), a Graphic User Interface (GUI), or a
vombination thereof, each of which are known in the art.

Usiog VU technology, the user may access one or more
services enabled by communication node 16 via the input of
veice commands, which will preferably be compared with
am instruction set or a grammar located on the communica-
tion node 16. Once the serviee enabled by the communica-
tion node is invoked using VUI technology, the user 20, 30
may be prompted 1o act throngh a series of menus, in which
the user responds throngh voice commands.

Using DU technology, the nser may access one or more
services enabled by communication node 16 through the use
of foputs via a keypad, mouse, stylus or handwriting input
interface of the communication device 12, 32, which may,
for example, be transmitted in the form of data such as WAR
text or DTMF signals of the communication device 12, 32
in response to signals from the commmnication device 12,
32

Using GUI technology, the user can 2ccess one or more of
the services enabled by communication node 16 through the

‘use of inputs. The inputs may be in response to prompts

_given to the user via a screen integral o or in conjunction
with the communication device 12, 32 such as, for example,
a display screen on a computer. The GUT technology may
direct the user through a series of graphical displays. The
GU1 technology may also prompt the user for responses (0
those displays.

At block 305, locator application 50 on node 16 estab-
lishes an clectronic connection with an information source
54. Locator application 50 may communicate with the
information source 54 to cbtain additional information for
pracessing the request recefved at 361. In the embodiment of
FIG. 2, this information source may be a database of location
parameters. Thus, at block 305, the communication sode
initiates a communication link with the database of location
parameters. The database of locatior parameters may be, for
example, 2 memory location, located either integral with or
remote from the communication node. Alternatively, infor-
mation souwrce 54 may be any suiteble source of information
that enables locator application 50 to pinpoint the location of
device 12, 32 and ils associated user 20, 30.

For example, information source 54 may provide a strest
map of a given cell andfor sector {¢.g. a street map of cell
and/or sector 1D 1234). Location paramefers that may be
provided by information sowrce 54 include, bul are not
limited to: lists of streets within a city; lists of streets within
a cell or sector; lists of sireels within z slale; lists of street
names and numbers; ZIP code lists; Hsts of strest intetsec-
tions; lists of landmarks in a given city, state, celf or sector;
lists of places of interesls in a given city, state, cell or sector;
tisis of banks in a given city, state, cell or sector; lists of
restaurants in a given city, state, cell or sector; lists of hatels
in a given city, state, cell or sector; lists of post offices in a
given city, state, cell or sector; lists of businesses of a given
type in a given city, siate, cell or sector, etc. Information
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source 54 may also provide location parameters that com-
prise combinations of one or more of the parameters listed
above e.g, lists of streets and cities or lists of countries and
ZIP codes.

At block 310, the communication node 16 may then
determine general location information corresponding to the
location of the communication device 12, 32 and its asso-
ciated nser 20, 30. As described above at block 301, this
general location information may have been sent automaii-
cally with the service request. Alternatively, general location
information may be may be user-specified using any suitable
technology, such as, for example, DUE, VUI or GUI methods
deseribed above.

General location information may also be determined
autoreatically using any suitable technology such as position
determination technology. Some examples of automatic
positioning fechoology include, but are not limited to: cell
identification information, sector identification information,
timing advance information, triangulation information,
receive level information, neighbor cell identification
information, neighbor sector identification information, Gia-
bal Positioning Systems {GPS) information, Assisted Global
Positioning System (AGPS) informaiion, Differential Glo-
bal Positioniog System (DGFPS) information, Enhanced
QObserved Time Difference (EOTD) information, Forward
Link Triangulation {FLT) information, Advanced Forward
Link Triangulation (AFLT) information, Time Difference of
Arrival (TDOA} information, Angle of Arrival (AQA)
information, Idle Period DownLink Observed Time Differ-
ence of Arrival (IPDL-O0TDOA) information. One or moze
of these technologies may be combined to determine general
location information. Some combinations that may be used
jnclude, but are not limited to: cell combined with sector
jidentification information, meighbor cell combined with
neighbor sector information and cell and sector identifica-
tion information combined witk timing advance informa-
tiom.

General iocation information may be determined from or
may include, for example, cell and/or sector identification
and other geographic and non-geographic information such
as a ZIP code, the city, state and country of a location, a
telephone area code, ele. Such general location information
may be obtained by guerying the communication device 12,
32, by querying one or more communication networks 24,
28 or by querying any suitable entity, such as a wircless
overlay network system. Querying may vccur through any
suitable means. For example, the guery may take place via
a Subscriber Idertification Module (SIM) Toolkit, Wircless
Application Protocol (WAP) Push, Short Message Service
(SMS), ctc. The automatic position information may be
requested as described above or may be trapsmitted at
regular or non-regular intervals based on events such as a
change of cells (i.e., handover, handoff, etc.).

in the method of FIG. 2, general location information may
be determined before or afier locator application 50 on node
16 establishes a conmection with a database of location
parameters. The steps shown at block 305 and 310 may also
gccur simullaneousiy.

The selection of the database of location parameters may
depend on the nalure of the service request received at 301,
This selection may also depend on the nature of the services
being provided, For example, if the service request is for
directions to the nearest ATM, the communication node 16
may select an information source 54 conlaining a list of
ATMs in the vicinity of the general location established at
block 3140.
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At block 315, locator application 50 on node 16 receives
specifie category information. In the embodiment showr in
FIG. 2, user 20,30 is prompted to select a category by which
a location will be specified. For example, the user may be
prompted to select one or more categories such as, but not
Himited to: “intersection,” “street name and number,”
“ATM”, “gas stations”, “train stations”, “landmarks”,
“businesses”, “hiphways”, “highway exits” “mile markers”
or “points of iterest”, These categories may also be corm-
binations of one or more categorics, for example “lotersec-
tior with street address”, “ATM with corresponding

1

intersection”, ar “highway exit with highway mile marker.”

In one embodiment of the iovention, the category is
" indicated as part of the service request. A lack of response
within a given time may be taken to indicate a default
selection,

At block 320, locator application 50 on node 16 may
select a set of location parameters based on the information
received at 315. For example, in the embodiment shown in
FIG. 2, if the wser selected “intersection”, this may indicate
to locator application 30 that the Iocation relevant to the
device 12, 32 or of to the assoctated user 20, 30 of the device
will be in the form of an intersection, (ie. a pair of
intersecting streets). This selection can then be used to
further refine the search field. For example, when the VUI
method is used as input, a grammar for the list of selections
may be forwarded fo the VRU server. The list of selections
and its corresponding grammar may, in essence, be refined
10 include only those location parameters such as sireets,
ATMs, gas stations that are within, near, or around the
general location information.

Additionally, the database of location petameters or the
grammar may be dynamically generated. In such a case, the
communication aode 16 or locator application 50, after
creating such a grammar, may upload the grammar to a
memory location, 2 voice browser, or a VEU server, located
cither integrat with or remote from the communication node
1s.

Within the parameters set by the general location
information, locator application 50 on node 16 may usc the
additional parameters selected at block 320 to refine a search
field. For example, instead of maintzining in memory an
entire virtual version of a map of the United States, only a
map of the area corresponding to the general locatibn
information may be maintained. Alteraatively, instead of
maintaining a database Hsting all location parameters in the
United States, only a database of location parameiers falling
nearby the general location information may be maintained.

Additionally, the search field may be further refined to
inchide only the location parameters corresponding to the
selected category. In the example where the selected param-
eters is based on the inpmt “fatersection,” the set of location
parameters and its corresponding grammar may be restricted
to include only the set of intersecting streeis.

At block 325, locator application 50 on node 16 may then
prompt for user specified information to further refine the
field. This user-specified information may be tragsmitted by
communication network 14, 18, user 20, 30, communication
node 16 or ocator application 50, Alternatively, as described
above at block 301, this specific information may have been
sent automatically with the service request. Such prompts
may be a serics of questions and answers between the
communication nade, locator application S0 and/or wser 20,
3¢ (via communication device 12, 32). This interaction may
oceur via either the VUL DUI or GUI methods, as deseribed
above. For example, the communication node may prompt
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the user, via the commugication device, to enter or speak the
nearest street(s), a nearby address, a nearby landmark or a
highway interchange to which the user would respond via
the communication device (e.g. the user may respond with
“I aSalle and Madison™ or “25 South LaSalle” or “near the
Chicago Board of Trade.”) The user may thea respond
appropriately, for example, via device 12, 32. A lack of
response within a given time may be taken to indicate a
default selection,

Once the nser-specified information is received by the
node 16 or locator application 50, at block 330, locator
application 50 or communication node 16 then compares

-this -information (received -at block 325) with the refined -

database of location parameters (Jetermrined at block 320).
As stated above, the database of location parameters may
include terms corresponding to a geographical location.
Thus, at block 330, the communication node 16 or locator
application 50 may compare the specific location informa-
tion with the database of Jocation parameters. Preferably, the
database of location parameters may include a prasmmgar of
geographic and non-geographic terms, as disclosed above.
{(¢.g., the communication node 16 would Jook for “LaSalle
Street,” “Madison Avenue™ “25 Sauth LaSalle Strect” and/for
“Chicago Board of Trade.”)

Upon performing the comparison step of block 330, the
communication node 16 can then determine the location
relevant to the user 24, 30 (block 335). In one embodiment
of the invention, this is accomplished by matching the
specific location information responses with the database of
location parameters. In one embodiment, this location may
be the accurate location of the communication device 12, 32
and/or its assacialed user 28, 30. Altemztively, the location
determined at bieck 335 may be a location that is relevant to
the user or a point of interest (e.g. the location of a nearby
afrport}.

Once the relevant location has beex detenmined at block
335, additional services may be provided to the device 12,
32 and its assocjated user 20, 30 as described in FIG. 3.

FIG. 3 shows a flow diagram contimuing an embodiment
for providing a service to a communication devies and its
associated user in accordance with the presest invention at
300. The embodiment of FIG. 3 may be zsed once a location
relevant to the user has been located using the embodiment
of FIG. 2.

In cne embodiment of the invention, the communication
node 16 or locator application 50 may forward the relevant
Iocation to the device 12, 32. This slep may be an aptional
step that may occur when indicated at block 340. This
location may then be output to the user 20, 3¢ in any suitable
manner. Thus, in the above example, the communication
node may oufput to the communication device, “You are at
25 South LaSalle Street, Chicago, 111

‘Whether or not this relevant location is provided to device
12, 32 and ils associated user as indicated at block 340,
additional services may also be imparted to the user from
node 16 or locator application $0. Thus, as seen at block 345,
the relevant location may be forwarded to a suitable service
provider to provide additional services. These services may
be provided to the user 20, 30 via device 12, 32 or via any
other suitable means. The relevant location may be for-
warded to communication nede 16, locator application 50,
communication networks 14, 18 or any other suitable ser-
vice providers.

One embodiment of the invention then coatinues from
block 345 to the step seen at block 370, Optional steps are
indicated at blocks 350 and 369 and will be further described
below.
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Proceeding from block 345 to block 370, at block 370, the
communication node 16 may then select at least one location
parameter from the associsted location parameters (e.g.
selects at least one ATM). In one embodiment of the
invention, the location parameter selecied correspends to ail
or a portion of the user responsss determined at blocks 325,
350, The specific number of localion parameters sclected
may be variable and dependent upon a oumber of factors.
For example, the oumber of location parameters selected
may be dependent upon a predetermined mile radius from
the Iocation of the communication device (e.g. only the
Jocation parameters of ATMs within 2 miles of the commu-
nication device are selected). Alternatively, the communi-
" cation node 16 may be preprogrammed 1o refurn a specific
rumber of selecied focation parameters (e.g. only the Ioca-
tion parameters of the 10 ATMs nearby the communication
_ device are selected).

Before communication node 16 selects at Ieast one loca-
tion parameter at block 370, the database of location param-
eters may optionally be furtiter refined using the steps
described at blocks 350, 360. in such cases, at block 350,
communication node 16 compares the location relevant to
the user 20, 30 (determined at block 335) with the set of
location parameters chosen at 305 and refined for a first time
at 328, Then, at block 360, the user is given one or more
additional opportunities to specify information for refining
the parameters. For example, the user may give a response
at block 360 which narrows the parameters to the location
parameters of the first three ATMs within a four-block radius
of the accurate location of the communication device 12, 32.

In any eveni, at block 370, the commurscation node 16
sclects at least one location parameter to be output fo the
device 12, 32 and its associaled user. The selected location
parameter(s) arc output at black 380. The selected location
parameters may be oulput in any suitable manner, for
example, to the user 20, 30 via device 12, 32, Alternatively,
the selected parameters may be output to a printer desig-
nated by the user or may be ¢-mailed to another device such
&5 the nser’s e-mail server. Thus, in the illusirated example,
ihe communicalion node 12, 32 may output to the commu-
nication device, *“There is a Northern Trust ATM Iocated at
50 South LaSalle Street, There is a Northern Trust ATM
located at 10 East Oalk Street. There is a Northern Trust ATM
located at 15 South Wacker Drive.”

At block 3920, the selected location parameters may be
further refined by the user so thal only one location param-
eter is chosen. In one embodiment, the user 20, 30 selects
one location parameter from the selected location param-
eters provided ar 380. The user may select the location
parameter via device 12, 32 or via any other suitable means.

At block 395, additional services may be provided based
on the selection made at 380. These scrvices may be
provided to the user 20, 30 via device 12, 32 or via any other
suitable means. These services may be provided by com-
munication node 16, locator application 58, communrication
networks 14, 18 or any other suitable service providers.

For purposes of illustrating the method deseribed in FIGS.
2 and 3, Examples A and B are provided below,

EXAMPLE A

Bob is walking in downtown Chicago and passes a card
shop. He decides to buy a card for his spouse. Inside the
shop, be discovers he has left bis wallet at home. Using his
cell phone, Bob places a voice call 10 2 communication node
to find the ATM nearest to him, (e.g. bearest 1o his carrent
location), He says “Nearest ATMSs to here” and the node
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receives this as Bob’s service request (block 301). The node
forwards the request to an ATM Loeator application that can
process Bob’s focation, e.g. an application that can process
cell and/for sector ID information. The application obtains
Bob’s location from Bob’s cellular service provider and
determines that he is in a given cell and sector (block 310).
The application also communaicates with an information
source that can provide it with additional information such
as 2 list of strects and ATMs near, around, within, or
corresponding 1o Bob's location (block 305). The informa-
tion sonrce then provides this information to the application.

The application prompis Bob for & category of locations and

Bob’s response, “Intersections”, is received by the applica-
tion {block 315). The application sends a grammar corze-
sponding to, for example, the list of streets, to the voice
gateway on the communication node (block 320). Then the
application or node prompts Bob 1o specify a localion such
as an intersection and Bob responds with “Ohio and State™
(block 325). The application, through communication with
the commuaication node and the information source verifies
that “Ohio and State” is an intersection corresponding o
Bab’s general location (block 330) and accurately and
uniquely determines Bob’s location (block 335). The appli-
cation then forwards Bob’s accurate location (e.g. 25 W.
Ohio Street, Chicago, I11.) to 2 service provider (block 345)
to obtain the closest ATMs, The application compares Bob’s
location to the list of ATMs provided by the serviee provider
(block 350), deterizines the closest list of ATMs (block 370).
The application presents the information corresponding the
closest ATMs to Bob via the communication node and Bob’s
cell phone (block 386), e.g. “the nearest ATM is at the
branch of The Nerthern Trust Baok located at 10 West Oak
Street, Chicago, IIl. The next nearest ATM is at 50 South
LaSalle Stzeet, Chicago, Il Bob selects the ATM at 10
West Oak Street and this selection is received by the
application (block 390). The service provider then provides
Bob with information aboui the ATM use fee at the 10 West
Oak branch and the hours fhat the bragch is open {block
395),

EXAMPLE B

Sunil is at a business meeting in Chicago, Ill,, and is
planring to fly back to Florida in a few hours, The meeting
is runping late and Sunil i$ in a hurry to get to the O'Hare
airport. Sunil is not confident he knows the directions fo the
airport, So, on the way ta the airport Sunil places a voice call
to a directions service, e.g. a communication node that
provides interactive voice-based services, He asks for
“dircctions from here to the airport”. The node receives the
request and forwards it to a directions application (block
301). The directions application establishes communication
with an information source thai can gemerate tam-by-furn
directions and has point-of-inferest information such as
airports (block 305). Based on the command “direciions
from here to the airport”, the application determines that the
starting location is “here”, e.g. Sunil’s current locaticn, and
that the category for the destination location is a point-of-
interest in the form of an “airport”, ¢.g. an airport oearby
(block 315). The application ablains the starling location
from the GP$ unit iz Snnil’s phone. Since Sunil is looking
for directions to a ncarby zirport, the applications uscs
Sunil’s current location cbtained from the GPS upit in
Sunil’s phone as the general location (block 316). The
application then determines the list of closest relevant air-
poris to the general location e.g. the O*Hare airpor, the
Midway airport, the Palwaukee airport, and the Meigs Field
airpott, through communicztion with the information source

i
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(block 320). The application then prioritizes the list of
airports according to the distarce fom Supil’s current
Iocation. The application also sends a grammar correspond-
ing to the list of afrporis 1o the voice gateway on the
communication node (Block 32@). The application prompts
. Sunil to make a selection via the communication node and
Sunil’s cell phone. Sunil sclects “O’Hare™ and the applica-
tion obtains the selection (block 325). The application
compares “Q’Hare” to the selected list of airports (block
330). The application then verifies the selection and obiains
the address pertaining to “O’Hare” (block 335), The appli-

cation forwards Sunil's location as the starting location and

the address of “O’Hare” as the destination location to the
information source to request twn-by-turn directions. The
information source generates the turg-by-turn directions and
forwards it to the application. The application presents the
information to Sunil via the communication node and
Sunil’s cell phone (black 390).

Referring now to FIG. 4, an exemplary block diagram of
another embodiment of a communication system having the
capability to accurately locate a communication device and
its associated user is provided at 200. The commupication
system can implement the methods desceibed in FIGS, 3 and
4 above,

The communication system 200 generally includes one or
more communication devices 201, 202, 203, 204, 205 (five
being shown), an eiectronic network 208, and ope or more
information sources {e.g., content providers 208, 221 (two
being shown} and data and voice marknp lunguage servers
209, 251, 253, 257).

The user can access the electronic network 206 by dialing
a single direct access telephone number (e.g., a foreign
telephone number, 2 local telephone number, or a toli-free
telephone number or PBX) from the communication device
20, 301. The wser can also access the electronic netwock 206
from the communication device 262 via the Internet 226 or
WWW, from the communication device 203 via a paging
netwark 211, or from the communication device 205 via a
LAN, a WAN, an e-mail connection or in any other similar
manner.

As shown in FIG. 4, the electronic network 206 includes
a telecommuanication nefwork 218 and a communication
node 212. The telecommunication network 210 is preferably
connected to the communication node 212 via 2 high-speed
data link, such as, for example, a T1 telephone line, 2 LAN,
a WAN or a VOIP network. The tefecommunication network
210 preferably includes 2 PSTN 214 and a carrier network
216. The telecommunication metwork 210 can also include,
for example, isternational or local exchange networks, cable
TV nerworks, inter-exchange carrier or long distance carrier
networks, cellular networks (e.g., mobile switching centers),
PBXs, satellite systems, wireless data networks and other
swilching centers such as conventional or trunked radio
systems (not showa), cte. The electronic metwork 206 can
also include additional lelecommunication nelworks, such
as, for example, a wircless data network 207.

The PSTN 214 can include various types of communica-
tion equipment, such as, for example, ATM networks, Fiber
Distributed Data petworks (FDDI), T1 Hues, cable TV
networks, VOIP networks and the like. The carrier network
216 generally includes a telephore switching system or
central office 218.

It will be recognized that the carrier network 216 can be
any suitable system that can route calls to the communica-
tion node 212, and the central office 218 can be any suitable
wire-line or wireless switching system.
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The communication node 212 is preferably configured to
receive and process incoming calls from the carrier network
216 and the Internet 220. The communication node 212 can
receive and process pages from the paging network 211 and
can aiso receive and process messages {€.g., ¢-mails) from
the LAN, WAN, wireless data or e-mail system 213.

‘When a user dials into the electronic network 206 from
the communication device 201, the carrer network 216
rontes the incoming call from the PSTN 214 to the com-
munication node 212 over one or more ielephone lines or
trunks. The incoming calls preferably enter the carrier

-network 216 through one or more “888” or “800” Inward.

Wide Area Telecommunications Services trenk lines, local

" exchange or long distance trunk lines. It is also contemplated

that the incoming calis can be received from a cable, cellular
or VOIP network or any other suitable system.

The communication node 212 answers the incoming call
from the carrier network 216 and refrieves an appropriate
anaouncement (e.g., 2 welcome pgreeting) from a database,
sexver or browser, The communication node 212 then plays
the announcement to the caller. In response to audio inputs
from the user, the communication node 212 retrieves infor-
mation from a destination or database of one or more of the
information sources, such as the content providers 208, 221
of the markup language servers 209, 251, 253, 287, After the
communication node 212 receives the information, it pro-
vides a respomse lo the wser based upon the refrieved
information.

The communication node 212 can provide various dialog
voice personalities (s.g., 2 female voice, a male voice, ete.),
and can implement various grammars (e.gr., vocabulary) to
detect and respond to the audio inputs from the user, In
addition, the communication node 212 can automatically
selecl various speech recognition models {e.g, Bnglish,
Spanish or English accent models) based upon a user’s
profile, communication device and/or speech patterns. The
communication node 212 can also allow the user to select a
particular speech recognition modsl.

‘When a user accesses the electronic network 206 from a
communication device 20, 202, 203, 284, 245 registered
with the system (c.g., home telephone, work telephone,
ccllular telephone, ete.), the communication node 212 can
by-pass a user screening option and automatically identify
the user {or the {ype of communication device) through the
use of ANI or CLIL After the communication nede 212
verifies the call, the communicztion node 212 provides =
greeting (e.g., “Hi, this is your personal agent, Mya. Wel-
come Bob. How may I help you?”). The communication
node 212 then enters into a dialogue with the user, and the
uscr can select a varjety of services offered by the cormmn-
pication node 212.

When the user accesses the electronic network 206 from
a communication device not registered with the system (¢.g.,
a payphone, 2 telephone of 2 non-user, etc.), the commumi-
cation node 212 answers the call and prompis the user to
enter his of her name and/or 2 personal identification mumber
(PIN) usiag voice commands or DTMF signals. The com-
munication node 212 can also utilize speaker verification to
identify the particular speech pattern of the user, If the
communication node 212 authorizes the user to access the
systent, the communication node 212 provides a personal
greeting to the wser (e.g., “Hi, this is your personal zgent,
Mya. Welcome Ann. How may I kelp you?™). The commu-
nication node 212 then enters inio 2 dialogue with the user,
and the user can select various services offered by the
commumnication node 212. If the name and/or PIN of the user
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cannot be recognized or verified by the communication node
212, the user will be routed o a costomer service represen-
tative.

Once the user has accessed the communication system
200, (he user may implement a wide variety of services and
features by using voice commands, such as, for example,
voice dialing, voice paging, facsimiles, caller
announcements, voice mails, reminders, call forwarding,
call recording, content information (e.g., newspapers, etc.),
read e-mail, read calendars, read “to-do” lists, banking,
e-commerce. The communication system 200 can place
outhound calls and pages to business and personsl parties or

14

tions. The VRU client 232 preferably gencrates pre-recorded
voice announcements andfor messages to prompt the user to
provids inpuis 1o the communicafion node 212 using voice
commands or DTMP signals. In response to the inputs from
the user, (he commupication node 212 retrieves information
from a destination of one of the information sources and
provides oulputs to the user.

The telephone switch 230 is preferably connected to the

- VRU client 232, the VOIP unit 248 and the LAN 240. The

contacts (e.g., friends, clients, business associates, family

' members, elc.) in response to DTMF signels or voice
commands. The calls can be routed through a telephone or
electronic network to the selected party and the pagers can
be sent to a selected party via a paging system. The com-
munication system 200 can also receive calls routed through
a telephone or electronic network.

‘As shown in FIG. 4, the communication node 212 pref-
erably includes a felephone switch 230, a voice or audio
recognition (VRU) client 232, a VRU server 234, a control-
ler or call conteol unit 236, an Operation and Maintenance
Office or a billing server unit 238, a LAN 240, an application
server unit 242, a database server nnit 244, a gateway server
or router firewall server unit 246, a VOIP unit 248, a voice
browser 250, a voice markup language server 251, a mes-
saging server 255 and a data markup language server 253,
Although the communication node 212 is shown as being
constructed with various types of independent and separate
units or devices, the communication ncde 212 can be
implemented by one or more integrated circuits,
micropracessors, microconirollers or computers which may
be programmed to execute the operations or functions
equivalent to those performed by the devices or units shown.
Tt will aiso be recognized thal the communication node 212
can be carried out in the form of hardware components and
circuit designs and/or software or computer programs.

The communication node 212 can be located in various
geographic locations throughout the world or the United
States (e.g., Chicago, IIl.). The communication node 212 can
be operated by one or more cartiers (e.g., Sprint, Qwest,
MCI, etc.} or independent service providers (e.g., Moforola,
Inc).

The communication node 212 can be integrated with the
carrier network 216 or can be located remote from the carrier
network 216, It is also contemplated that the commmunication
node 212 may be intepraied info a commuaication device,
such as, for example, a wire-line or wireless telephone, a
radio device, a PC, a PDA, a PIM, etc, and can be
programmed to connect or link directly to an information
source.

The commusication node 212 can also be configured as a
standalone sysiem to allow users fo dial directly into the
communication node 212 via a direct access telephone
pumber. In addition, ihe communication node 212 may
comprise a telephony switch (e.g., 2 PBX or Centrix unit},
an enterprise neiwork or a LAN. In this configurafion, the
communication system 200 can be implemented to auto-
matically connect a user to the communication node 212
when the user accesses a communication device.

When the telephone switch 230 receives an incoming call
from the carrier network 216, the call control unit 234 sets
up a connection in the telephone switch 230 to the VRU
client 232, The communication node 212 then enters into a
dialog with the user regarding various services and func-
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telephone switch 230 receives incoming calls from the
carrier network 216. The telephone switch 230 also receives
incoming ¢ells from the communication device 202 roufed

over the Internet 220-via the VOIP unit 248, The telephone
_switch 230 also receives messages and pages from commu-

nication devices 203, 205, respectively. The telephone
switch 230 is preferably 2 digital cross-connect switch,
Model LNX, available from Excel Switching Corporation,
Hyannis, Mass. It will be recopnized that the ielephone
swifch 230 can be any suitable switch.

TFhe VRU client 232 is preferably connected to the VRU
server 234 and the LAN 240. The VRU client 232 processes
voice commumcations, DTMF signals, pages and messages
{e.g., e-mails). Upon receiving voice communications, the
VRU clieat 232 routes the speeck communications to the
VRU server 234. When the VRU client 232 detects DTMF
signals, it sends a command to the call control unit 236, It
will be recognized that the VRU client 232 can be integrated
with the VRU server 234.

The VRU client 232 prefierably comprises a PC, such as,
for example, a Windows NT compatible PC, with hardwarc
capable of connecting individual telephape lines directly to
the telephone switch 230 or carrier network 216. The VRU
client 232 preferably includes a microprocessor, random
pccess memory, read-only memory, a T1 or ISDN interface
board, and one or more voice communication processing
boards {not shown). The voice communication processing
boands are preferably Dialogic boards, Aatares Model, avail-
able from Dialogic Corporation, Parsippany, N.J. The voice
communication boards may include a wvoice recogaition
cngine having a vocabulary for detecting a speech pattern.
The voice recognition engine is preferably a RecServer
software package, available from Nuance Commuunications,
Menlo Park, Calif.

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

The call control unil 236 is preferably connected 1o the
LAN 240, and sets up the telephone switch 230 lo connect
incoming calls to the VRU client Z32. The call control unit
236 also seis up incoming calls or pages to the communi-
cation node 212 over the Internet 220 and pages and
messages sent from the communication devices 203, 203 via
the paging network 211 and e-mail system 213, respectively.
The contral call unit 236 preferably comprises a PC, such as,
for example, a Windows NT compatible PC.

The LAN 240 allows the various components and devices
of the communication node 212 to commuanicate with each
other via iwisted pair, fiber oplic, coaxzial cables or the like,
The LAN 246 may use Etherncti, Token Ring or other
suitable types of protocols. The LAN 240 is preferabiy a 100
Megabit per second Ethernet switch, available from Cisco
Systems, San Jose, Calif., and can comprise aay suitable
network system. The communication node 212 may include
a plurality of LANs.

i
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The VRU server 234 is connected to the VRU client 232
and the LAN 240. The VRU server 234 receives voice
communications from the user via the VRU client 232, The
VRU server 234 processes the voice communications and
compares the voice communicalions against 2 vocabulary or
- grammar stored in the database server vnit 244 or a similar
memory device. The VRU server 234 provides output
signals, representing the resulf of the voice communications
processing, to the LAN 240, The LAN 240 routes the output
signal to the call control unit 236, ihe application server unit
242 andfor the voice browser 250. The communication node
212 then performs a specific function associated with the
output signals.

" "The VRU server 234 preferably includes a TTS unit 252,
an artomatic speech recognition (ASR) unit 254, and a STT
unit 2536, The TTS umit 252 receives textual dala or infor-
mation (e.g., e-mail, web pages, documents, files, ete.) from
tbe application server unit 242, the database server unit 244,
the call control unit 236, the gateway server unit 246, the
application server unit 242 and the voics browser 250, The
TTS unit 252 processes the textual information and converts
it to voice data or information.

The TTS unit 252 can provide information ta the VRU
client 232, which reads or plays the information to the user,
For example, when the user reqaests information (e.g., news
updates, stock information, traffic conditions, etc.), the com-
munication node 212 retrieves the desired information (e.g.,
textuat information) from a destination of the one or more of
the information sources and converts the information via the
TTS unit 252 into a 1esponse.

The response is then sent to the VRU client 232. The VRU
client 232 processes the response and reads an audio mes-
sage to the user based upon the response. It is contemplated
that the VRU server 234 can read the avdio message to the
vser using human recorded specch or synthesized speech.
The TTS unit 252 is preferably a TTS 20, 3000 software
package, available from I ernount and Hauspie Speech Prod-
uct NV, Buelington, Mass.

The ASR unit 254 provides speaker dependent or inde-
pendent automatic voice recognition of voice communica-
tions from the user, It is contemplated that the ASR unit 254
can inchade speaker dependent voice recognition. The ASR
unit 254 processes the voice communicalions Lo determine
whether a word or z speech pattern matches any of the
grammars ar vocabulary stored in the database server umit
244 or downloaded from the voice browser 250, Whea the
ASR unit 254 identifies a selected speech pattern of the
voice communications, the ASR unit 254 sends an output
signal to implement the specific function associated with the
recogrized speech pattern. The ASR unit 254 is preferably
a speaker independent voice recognition software package,
RecServer Model, also available from Nuance Communi-
cations. It is contemplated that the ASR unit 254 can be any
suitable voice recognition unit to detect voice communica-
tioms.

The STT unit 256 receives voice communications and
converis the voice communicaions to textual information
(¢.g., a text message). The textual information caz be sent or
routed fo the communication devices 201, 202, 203, 204,
205, the content providers 208, 221, the markuyp Ianguage
servers 209, 251, 253, 257, the voice browser 250 and the
application server unit 242, The STT uait 256 is preferably
a Naturally Spesking software package, available from
Dragon Systems, Newton, Mass.

The VOIP unit 248 is preferably connecied to the tele-
phone switch 230 and the LAN 240, The VOIP unit 248
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allows & user to access the communication node 212 via the
Internet 220 or VOIP public petwork using voice com-
matids. The VOIPunit 248 can receive VOIP protocols (e.g.,
H.323 protocols) fransmilted over the Intemnel 220 or
Tniracet, and can coovert the VOIP protocols to voice
information or data. The voice Information can then be read
to the user via the VRU clent 232. The VOIP unit 248 can
2]50 Teceive voice communications from the user and con-
vert the voice communications to a VOIP protocol that can
be transmitted over the Infernet 220. The VOIP unit 248 is
preferably a Voice Net software package, also available from
Dialogic Corporation. It will be recognized that the VOIP
unit 248 can be incorporated into a communication device,

The communication node 212 also includes a detection
unit 260, The detection unit 260 is preferably a phrase orkey
word spotier unit, detecting incoming audio inputs or com-
munications or DTMF signals from the user. The detection
umit 260 is preferably incorporated into the telephone switch
230, bat can be incorporated into the VRU chent 232, the
cartier network 216 or the VRU server 234, The defection
unit 260 is preferably included in a RecServer software
package, also available from Nuance Communications.

The detection unit 260 records the audio inputs from the
user and compares the audio imputs to the voeabulary or
grammar stored in the database server unit 244, The detec-
tion vait 260 continucusly monitors the user’s audio inputs
for a key phase or word after the user is connected to the
node 212. When the detection unit 260 detecls the key
phrase or word, the VRU client 232 plays a pre-recorded
message (o the nser. The VRU client 232 then responds io
the audio inpuis provided by the user.

The billing server unit 238 is preferably conoected to the
LAN 240, The billing server ugit 238 can record inforrpation
ahout the use of the communication node 212 by a user (e.g.,
lTength of calls, features accessed by the user, ete.). Upon
completion of a call by a user, the call controf unit 236 sends
information to the billing server unit 238, The billing server
unit 238 can subsequently process the information in order
lo prepare customer bills. The billing server unit 238 can use
the ANI or CLI of (the communication device to properly bill
the vser, The billing server unit 238 preferably comprises a
Windows NT compatible PC.

The gateway server unit 2446 is preferably connected to
the LAN 240 and the Internet 220. The gateway server unit
246 provides access (o the comtent provider 221 and the
voice markup language server 257 via the Internet 220, The
gateway server unit 246 allows users to access the commu-
nication node 212 from the communication device 202 vie
the Internet 220. The gateway server unit 246 can function
as a firewall to control access to the communication node
212 to authorized users. The gateway server unit 246 is
preferably 2 Cisco Router, also available from Cisco Sys-
tems.

The database server unil 244 is preferably connected 1o
the LAN 246. The datzbase server unit 244 preferably
ncludes a plurality of storage areas to store information
relating o useys, such as, for example, speech vocabulacies,
dialogs, persoralities, user enlered information, and other
information. Preferably, the database server unit 244 stores
a personal file or address book. The personal address book
can contain information required for the operation of the
communication system 200, including wser refercnce
numbers, personal access codes, personal accousnt
information, contzct’s addresses, telephone numbers, eic.
The database server unit 244 is preferably a PC, such as, for
example, a Windows NT compatible PC.
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The application server unit 242 is preferably connecied to
the LAN 240 and the content provider 208. The application
server unit 242 allows the communication mode 212 to
access information from a destination of the information
sources, such as the content providers 208, 221 and the
markup language servers 209, 251, 253, 257. For example,
the application server unit 242 can retdeve information (e.g.,
weather reports, stock information, traffic reports,
reslavrants, flower shops, banks, calendars, “to-do™ lists,
e-commerce, etc) from a destination of the information
sonrces. This application server unit 242 may include Star-
{ish Software to provide the address book, calendar and
--to-do lists, and to allow the user to organize information.

. The application server unit 242 processes the retrieved |

informeation and provides the information to the VRU server
234 and the voice browser 250. The VRU server 234 can
provide an audio announcement to the user based upon the
information using TTS syntbesizing or human recorded
voice. The application server unit 242 can also send tasks or
requests (s.g,, transactional information) received from the
user to the information sources {e.g., a request to place an
order for a pizza). The application server unit 242 can further
receive user inputs from the VRU server 234 based upon 2
speech recognition output, The application server unit 242 is
preferably a PC.

The voice markup language server 251 is preferably
connected to the LAN 240, The voice markup language

"server 251 can include a database, scripts and markup
language documenis or pages. The voice markup language
server 251 is preferably a PC, such as, for example, a
Windows NT compatible PC. It will also be recognized that
the voice markup langwage server 251 can be an Internet
server (g.g., a Sun Microsystems server).

The messaging server 255 is preferably connected fo the
LAN 240, the paging network 211, an e-mail system 213 and
a short message system (SMS) 290. The mcessaging server
255 moutes pages between the LAN 240 and the paging
network 21%. The messaging server 255 is preferably a PC,
such as, for example, # Windows NT compatible PC. The
mcssaging server 255 can also provide direct storage. It is
contemplated that the messaging server 255 can reside
externally from the communication node 212.

The vojce browser 250 is preferably conmected to the
LAN 240, The voice browser 250 preferably receives infor-
mation from the markup language servers 209, 251, 253,
257, the database server unit 244 and the content providers
208, 221. In tesponse o voice commands or DTMF signals,
the voice browser 250 generates a conlent request {¢.g., an
electronic address) to navigate to a destination of ome or
more of the information sources. The conten! request can use
at least a portion of a2 Uniform Resource Locator, an Internet
Protocol, 2 page request, or ¢-mail.

After the voice browser 250 is connected o an informa-
tion source, the vaice browser 250 preferably uses a Trans-
mission Control ProtocolInternet Protocol conmection to
pass requests to the information source. The information
source responds to the requests, sending at least a portion of
the requesied information, represented in electronic form, to
the voice browser 250. The information can be stored in a
database, and can include text content, markup language
docnment or pages, noa-text content, dialogs, audio sample
data, recognition gramnrars, etc. The voice browser 250 then
parses and inferprets the information, further described
below. The voice browser 250 can be intepgrated into the
communication devices 201, 202, 203, 204, 205.

Asshown in FIG. 4, the content provider 208 is conoected
to the application server wnil 242 of the communication node
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212, and the content provider 221 is conmected to the
gateway server unit 246 of the communication node 212 viz
the Internet 220. The content providers 208, 221 can store
varions content information, such as mews, banking,
commerce, weather, traffic conditions, ete. The conient
providers 208, 221 can include a server to operate WWW
pages or documents io the form of a markup language. The
content praviders 208, 221 can 2lso include a database,
scripts and/or markup language documents or pages. The
scripts can include images, awdio, grammars, computer
programs, etc. The content providers 208, 221 execute
suitable server software to send requested information to the
voice browser 258,

The voice mail ynit 274 is preferably connected to the

telephone switch 203 and the LAN 240. The voice mail unit
274 can siore voice mail messages from parties trying to
send messages to the communication node 212, When a user
accesses the electronic network 206, the voice mail unit 274
can notify the user of new and stored messages. The user can
access the messages to play, delete, store and forward the
messages. When ibe uscr accesses a messape, the message
can be read fo the user or cam be displayed as textual
information on a commnnnication device (e.g., a pager, a
SMS 290, or a PDA, eic.). The user can also access and
operate external messages or mail systems remote from the
clectronic network 206,

The FAX server unit 272 is preferably conpected {o the
telephone switch 230 and the LAN 240. The FAX server unit
272 receivers and stores facsimile information sent via the
clectronic network 206 or the carrier network 216. Users can
access the facsimile information to play, store, defete, and
forward the information. The facsimile information can be
read via the TTS unit 252 or can be displayed as textual
information on a suitable cornmunication device. The FAX
server unit 272 preferably comprises a PC, such as, for
example, a Windows NT compatible PC or a Dialogue Fax
Server.

Further information regarding communication system 200
is disclosed in U.S. patent application Ser. No, 09/141,485,
entitled “Telecommunication System and Methods
Therefor,” filed Aug. 27, 1998, the entire disclosure of which
is incorporated herein by reference.

Tt should be appreciated that the embodiments described
above are to be considered in all respects only illustrative
and not resirictive. The scope of the iuvention is indicated by
the following claims rather than by the foregoing descrip-
tion. All changes that come within the meanipg and range of
equivalenis are ta be embraced within their scope,

We claim:

1. A methad of determining a location relevant o a user
of a communication device, comprising:

determining general location information of the location

relevant to the user;

detemmining a list of location parameters from the general

location information;

determining specific location information of the commu-

nicatior device; and

determining the location relevant to the user by compar-

ing the list of Jocation parameters with the specific
location information,

wherein the list of location parameters comprises a
dynamically generated list of location parameters, the
loeation parameiers at a given position in velation to the
general location informatios. ‘

2. The method of claim 1, further comprising:

ordering the list of location parameters based wpon the
given position in relation to the general location infor-
mation,

o remrp e e
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3. A method of determining 2 location relevant to a user
of a communication device, comprising:
determining general location information of the location
refevant to the user;
determining a Hst of location parameters from the general
location information;
determining specific location information of the commu-
nication device;
determining the location relevanf to the user by compar- 19
ing the list of location parameters with the specific
location information; _
' 'rcccivmg a selection list cortcspondmg to thc list of
~Joealion: parameters; -
receiving a selection; 15
matching the selection with the selection list to determine
a mafched selection;
verifying the matched selection; and
transmitting the matched selection. 20
4. The method of claim 3, wherein the selection list is
selected from the group consisting of:
4 grammar, & slatic grammar, and a grammar created
dynamically from the list of location parameters,
5. The method of claim 3, further comprising: 25
requesting a category of specific location information; and
receiving the category of specific location information.
6. The method of claim 5§ further comprising:
receiving a second selection list corresponding to a list of
categories of specific location information:
receiving 2 second selection;
matching the second selection with the second selection
list to determine a second matched selection;
verifying the second maiched selection; and 3
transmitting the second matched sclection.

30
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7. The method of elzim 6, wherein the second selection
list is selected from the growp consisting of;
a prammar, a static grammar, and a2 grammar created
dynamically from the st of location parameters.
8. The method of claim 6, further comprising: .
refining the list of location parameters based upon the
second matched selection,
%, A system for determining a location relevant to a user
of a communication deviee, comprising:
computer readable program code to receive a service
request;

- computer Teadable program code to communicate witha’

database of location parameters;

computer readable program code to defermine general
location information of the location relevant to the user;

computer readable program code to receive specific loca-
tion information from the communication device; and

computer readable program code to compare the general
location information and the specific location informa-
tion with ihe database of location parameters.

10. A program for determining a location relevant to 2

user of a communication device, comprising:

computer readable program code fo receive 2 service
request;

computer readable program code to communicale with a
database of location parameters;

compiter readable program code to determine general
location information of the location relevant to the user;

computer readable program code to receive specific loca-
tion information from the communication device; and

computer readable program code to compare the general
location information and the specific location informa-
tion with the database of location parameters.
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