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7 ABSTRACT

A method of determining a location relevant (o a vser of a
communication device is provided. The method involves
determining general location information of the location
relevant 1o the vser and dctermining a list of location
parameters from the geperal location information. Specific
location of the communication device is also delermined.
The localiop relevant (o the user is lben determiped by
comparing Lhe list of location parameters with the specific
locatioo information. Systems and programs for using the
mclhod arc also provided.

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

FIELD OF THE INVENTION

The present nvention relates generally to communication
systems. Mare particularly, the preseal invention relates (o
methods and systems for determining a location relevant to
a communicalion device or a location relevant (0 a user
associaled with a communication device.

BACKGROUND OF THE INVENTION

Wireless telephones, pagers and other communication
devices typically commuoicale via wircless telecommuni-
cations networks. In recent years, a number of service
systems have been implemented or proposed for wircless
telecommunications networks which would provide a given
service based on Lhe locations of the devices communicating
via these networks. Such localion-based service systems
would provide a service ia relalion to a givea location. For
example, such a service could locate the pearest ATM, gas
slatiog, bank, police slation, or restauragt, ig relation (o the
location,

Generally, the location relevant 1o the service is (he
location of (he communication device, or specifically (he
location of the wireless transceiver. This location may be
determined using automatic position determination (echnol-
ogy such as cell and sector identification and GPS. However,
different positiop detecmination techoologies provide diffec-
ent levels of location accuracy.

For example, cell and sector identification locates a wire-
less transceiver 10 a gencral arca such as thal covered by a
single base station. Moreover, cell and sector identification-
bascd positioning is inadequatc to accurately identify onc
specific location. Meanwhile, GPS can accurately locate a
wireless transceiver in open, unobstructed environments.
However, GPS preseots technological challenges to identi-
fyiog a location in ao obslructed environment such as a city.

A location may also be delermioed using information
wput by (be user. However, user-specified location may be
ineflicient. 1€ the information is ioputl as speech (e.g. a
location spoken into a cellular phone), the location may be
difficult to recognize, primarily due (o constraints in speech
recognilion technology.

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

BRIEF DESCRIPTION OF THE DRAWINGS

FI1G. 1 is a block diagram illustrating a communication
system;

FIG. 2 is a flow diagram illustratiog a method for deter-
mioiog the location relevant to a communication device or
a location relevant (0 an associated user of a cowmuicatiou
device;

F1G. 3 is a flow diagram conlinuing the low diagram FIG.
2; and

FI1G. 4 is an exemplary block diagram illustrating another
embodiment of a communication system.

DETAILED DESCRIPTION OF THE
PRESENTLY PREFERRED EMBODIMENTS

Desired location information can be identified from gen-
eral locaton nformaton and specific location 1aformaton.
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For example a vser might connect with a network operator
and request the nearest automated teller machioe (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 (he location of the base station
communicating with the cell phone. The locations within the
base station’s cell can then be used for determining the
actval location of the user. The process can be automaied
through a voice recognilion or (ext entry system.

FIG. 1 illusirales one embodiment of a communication
system at 10. The communication system 10 generally
includes a communicaton device 12, 32, communication
networks 14, 18, a locator application 50 and a communi-
cation node 16. Communicanion sysiem 10 may funber
include one or more information sources 54, 58 in commu-
nication with the locator application 50 and/or communica-
tion node 16. As funther described below, the commonica-
tion system 10 may provide various services and capabilities
o cellular users, wire-line telepbone users, pagiog users,
saellite users, mobile or portable telepbooe users, trunked
uscrs, compuler network users (e.g., [niernet or Iniranet
users), wireless data uscrs, branch ofiice users, cable vsers
and the like. Communication system 10 may also accurately
locale communication device 12, 32 and/or its associated
user 20, 30 in order 10 provide location-relevant services o
the user 20, 30 via device 12, 32,

Locator application 50 may include onc or more programs
or other apphications for processing location information.
Locator 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 S0 may be informanion provided by communi-
cation node 16 or forwarded by commuoication node from
communicalion networks 14.18. Localion informalion pro-
ccssed by localor application 50 may also be provided by
informalion sources 54, S8. Localor application 50 may
interact with user 20, 30 via device 12, 32. In one embodi-
ment of the invention, locator application 50 resides on
commupicalion vode 16. [n another embodiment, locator
appbication 50 is in communication with communication
node 16. In yet another embodimeni, locator application SO
may reside on communication device 12, 32.

Localor application S0 may process information from one
or more information sources 54, 58. Information source 54,
58 may be operated by any entity, including, without
limitation, a governmental agency, a commercial entity, or
apy other source of location information. ln the present
loventlion, cach information source 54, 58 may contain
geographical information and other information relating o
the purpose ol the present invention. [n one embodiment,
information source 54, 58 may comprisc cellular and sector
identification information. Informaton source 54, S8 may
also include maps relating to such cellular and sector iden-
lification information. Additicoally, information source 54,
S8 may comain geographical and non-geographical
informoation, including information that relaics cellular and
sector information 10 other geographical information. Infor-
mation source 54, 58 may also include geographical and
non-geographical information about countries, states/
provinces, counties/parishes, metropolitan areas, cities, ZIP
codes, area codes, landmarks, poinis of ineresi, subway and
(rain s1alions, airports, streets, gas siations, Auntomated Teller
Machines (ATMs), hospitals, police stations, reslaurants,
eic. In one embogdiment, informalion source 54, 58 may
comprise a virual map of a given arca, complete with a
Listng of all geographical entities on (he map, such as a
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listing of all streets within Chicago, Ill., for example. One or
more of informalion sources 54, 58 may also include such
information as namcs and addresses. Informalion sources
54, 58 may conlain specific names and addresses (¢.g. a List
of hospital names and their addresses) or may be a more
general address listing (e.g. an electronic “yellow pages”). In
one embodiment the information within information source
54, 58 may be coolained in a dalabase. Allernatively, infor-
mation source 54, S8 may contain a grammar of geographi-
cal and non-geographical information for voice recognition
purposes.

The commuaication device 12, 32 of the communication
system 10 may be utiized by end user 20, 30 to access
and/or conneclt with the commmunication node 16. Commu-
nication device 12, 32 may also be used by end user 20, 30
to access and/or connect with locator application 0. The
communication device 12, 32 caa include, but is not limited
to, wireline tclepbones, maobile telephones, paging units,
radio units, wireless dala devices, Web (elephones, portable
or wireless lelephones, personal jnformalion managers
(PIMs), personal digilal assistants (PDAs), personal com-
puters (PCs), network televisions (TVs), Intemet TVs, Inter-
nel telephones, poriable wireless devices (ie., two-way
pagers), securily systems (both mobile and premises-based),
workstations or any other suitable communpication devices.

Regardless of ils specific form, the communication
devices 12, 32 have user-input interfaces 24, 28 and/or
user-output interfaces 34, 38. Alleraatively, the user-input
interfaces 24, 28 and/or user-output interfaces 34, 38 may
work in conjunction with the commuaication device 12, 32
withoul actually residing on the device 12, 32.

The user-input interfaces 24, 28 may receive inpu( from
the users 20, 30 and the user-output interfaces 34, 38 may
provide output (o the users 20, 30. The user-input interfaces
24, 28 cao include, but are nol limiled to, an ¢lectroacoustic
transducer, such as, for example, a2 microphone to receive
voice and ather audible inpul from the users 20, 30 a keypad
or a keyboard 1o receive key strokes from the users 20, 30
a touchpad or touchscreen to receive touch input from (he
users 20, 30 a handwriling recognition intecface (o receive
handwritten input from users 20, 30 and a pointing device
such as a wouse or a trackball to receive point and click
ioputs from the users 20, 30. In ome embodiament of the
present invention, user-inpul interface 24, 28 may be a
madified car dashboard allowing input from users 20, 30.

The user-output interfaces 34, 38 of (he communication
devices 12, 32 can include, but ar¢ not limited (0, an
electroacoustic transducer such as, for example, a speaker (o
provide voice and other audible output to the users 20, 30,
and a visual display device such as a liquid crystal display
or a cathode ray (ube (o provide graphical and/or (extual
information to the uscrs 20, 30. In oac embodimeat of the
presenl invention, user-oulpul interface 34, 38 may be a
modified car dashboard providing output (o users 20, 30.

Each of (he communication devices 12, 32 may include
more than one user-input interface 24, 28 or more than one
user-oulput interface 34, 38. Morcover, the user may use one
or more user-input interfaces 24, 28 or usec-output inlerfaces
34, 38 simultaneously. For example, a wireless telephone
may have a microphoune, a telephone keypad, a speaker, and
a visual display device.

In one emabodiment of the invention, an input ioterface 24,
28 may also reside on the communication node 16. Oulput
interface 34, 38 may also reside on the communication node
16. Allernatively, input interface 24, 28 may reside on the
commupication pode 16 while output iuterface 34, 38
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resides on the device 12, 32. Altematively, input interface
24, 28 may reside oo the device 12, 32 while output interface
34, 38 resides oo communicalion vode 16.

The communication device 12, 32 may also communicale
with communication networks 14, 18 via (he communicalion
node 16. The communication network 14 can interface with
the communication device 12, 32 through wireline or wire-
less nelworks or systems (i.e., lelephone or televisions
systems, Integrated Services Digital Network (ISDN)
systems, coaxial lines, compuier networks, digital end user
lines, private networks, wireless local loop systems, elc.).

The communication networks 14, 18 of the commonica-
tiop system 10 cap include, but are pot Limited to, intranets,
exiragets, (he Internel, a Local Area Network (LAN), a
telephone nelwork, (¢.g., a Public Switched Telephone Net-
work (PSTN), private telephone neiworks, cic.), a ccllular
network, satellite networks, a personal communication
system, a TV network (e.g., a cable TV system), local,
regional, national or global paging networks, an email
syslem, 2 wireless data network (e.g., satellite data or loca)
wireless data oelworks), a wireless LAN, a wireless local
loop/distribution system (¢.g., LMDS, MMDS or Codec
Division Muhiple Access (COMA) based system), a Voice
Over Internet Protocol (VOIP) network, or any other suit-
able nenvork. The communication networks 14, 18 can also
include a wide area network (WAN), such as, for example,
the Internet, the World Wide Web (WWW) or any other
similar on-line service. [t will be recogmzed 1hal (he com-
munication networks 14, 18 may have portions in common,
may comprse IwWo separale networks, or may be the same
network.

The communication node 16 of the communication sys-
tem 10 can include, but is not limited (o, an inicraclive voice
response node, a server computer, the M1IX™ plaiform and
the Myosphere™ Service provided by Motorola, [oc. of
Schaumbaurg, 1. (as Further described with reference to FIG.
4), or other suitable system. i will be recognized that the
communicalion node 16 may be integrated within or may be
remoie from (he communication networks 14, 18.

FIG. 2 shows a flow diagram of one embodiment of a
method for determining the location of a communication
device or ils associated vuser in accordance with the present
invention at 300. In (he embodiment shown in FIG. 2,
locator application 50 resides op pode 16. However, as
described above, localor application S0 may De in commu-
nication with node 16 or on device 12, 32.

Al block 301, a service request js received by locator
appbcation 50 oo node 16. The scrvice request may com-
pris¢ a requeslt lo delermine the location of the communi-
cation device 12, 32 and its associated user 20, 30. [n one
embodiment of the invention, the service request received
by communication node 16 (or locator application S0) at
block 301 may include information that enables the corn-
munjcation node 16 to automatically determine the general
location of the communication device 12, 32 and/or is
associated user 20, 30. For cxample, the genceral location of
the device 12, 32 and its associated user 20, 30 may be a cell
ID, a sector ID or a cell and sector ID (e.g. cell sector ID 12,
1234). The service request may also include 1opuot from user
20, 30 indicating additional specific location information.
For example, the specific localion may be in the form of a
specilic sireel address (e.g. 25 South LsSalle Sireet). The
specification location may also be in the form of an
intersection, a highway/exit, a highway/mile marker, a street
name combined with a sireet nomber, the name of a
landmark, a poin! of inferest, 1he pame of a place of busioess

MOTM-24063-0009791



US 6,757,544 B2

5

or any combination thereof (e.g. an intersection combiaed
with a highway/exil, a highway/exit combined with a
highway/mile markee, a lanodmark combined with a poiol of
interest, or 3 point of inlcrest combined with a place of
business.)

In one embodiment of the imvention, user 20, 30 may
initlate the service request. Alternalively, 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 (ransmitted via a Voice User Interface (VUI), Device User
Interface (DUI), a Graphic User Intertace (GUI), or a
combination thereof, cach of which are knowa i the art.

Using VU] techpology, the user may access one or more
services ¢nabled by communication node 16 via the input of
voice commands, which will preferably be compared with
an instruction set or a grammar located on the commuaica-
tion node 16. Once the service enabled by the communica-
tion node is invoked using VUI (echnaology, the user 20, 30
may be prompted 1o act through a series of meaus, in which
the user responds through voice commaads.

Usiog DUI 1echnology, the user may access one or more
services enabled by communication node 16 through (he use
of inpufs via a keypad, mouse, stylus or handwriting input
inlerface of the communicalion device 12, 32, which may,
for example, be transmitted in the form of data such as WAP
text or DTMF signals of the communicatioa device 12, 32
0 response (o signals (rom the commupication device 12,
32.

Using GUI (echnology, the user can access one or more of
the services enabled by communication node 16 through the
use of ioputs. The iaputs may be in respoase to prompls
given to the user via a screen integral to or in conjunction
with the communication device 12, 32 such as, for example,
a display screen on a computer. The GUI (echnology may
direct the user through a series of graphical displays. The
GUI techoology may also prompl the user for respoanses 1o
those displays.

At block 305, localor application 50 oo node 16 estab-
lishes an ¢lectronic conneclion wilh an jnformalion source
54. Lacator application S0 may commugicate with the
infermation source 54 to gbtain additional information for
processing the request received at 301. In the embodimeant of
F1G. 2, this information source may be a dalabase of location
parameters. Thus, al block 30S, the communication node
initiates a communication link with the database of location
paramelers. The database of location parameters may be, for
example, a memory location, Jocaled either jnlegral wilh or
remote from the communication node. Alternatively, infor-
mation source 54 may be any suitable source of information
that enables locator application SO (o pinpoint the location of
device 12, 32 and ils associated user 20, 30.

For example, information source 54 may provide a street
map of a given cell and/or sector (¢.g. a streect map of cell
and/or sector 1D 1234). Location paramelers that may be
provided by information source $4 include, but are not
limited to: lists of streets within a city; lists of streets withia
a cell or seclor; lists of streets within a state; lists of street
names and numbers; ZIP code lists; lists of street intersec-
tions; lists of landmarks in a given city, state, cell or sector;
lists of places of interests in a given city, state, cell or sector;
lisis of banks in a given city, state, cell or seciar; lists of
restaurants in a given city, state, cell or sectar; lists of botels
in a given city, slate, cell or sector; lists of past offices in a
given cily, state, cell or sector; lists of businesses of a given
type ID a givep cily, state, cell ot sector, elc. lnformation

30

50

80

65

6

source 54 may also provide location parameters that com-
prisc combinations of one or more of the parameters Usted
above ¢.g. lists of sirects and cities or lists of countries angd
ZIP codes.

Al block 310, the communication node 16 may then
determine general location information corresponding (o 1he
localion of the communication device 12, 32 and ils asso-
ciated user 20, 30. As described above a1 block 301, this
general location information may have been sent automali-
cally with the service request. Allernatively, general location
information may be may be vser-specified vsing any suitable
tlechnology, such as, for example, DUI, VUI or GUI methods
deseribed above.

Geperal location information may also be delermiped
automatically using any suitable technology such as position
determination technology. Some examples of automalic
posttioning technology include, but arc not himited to: cell
identification information, sector identification information,
timing advance information, triangulation information,
receive level information, neigbbor cell ideotification
information, veigbbor sector idevtiication information, Glo-
bal Posihoning System (GPS) information, Assistcd Globa)l
Positioning System (AGPS) information, Differcniial Glo-
bal Positioning System (DGPS) information, Enhanced
Observed Time Difference (EOTD) informalion, Forward
Link Triangulation (FLT) information, Advaoced Forward
Link Triangulation (AFLT) informaiion, Time Difference of
Arnival (TDOA) information, Angle of Arrival (AQOA)
information, Idle Period DownLink Observed Time Difler-
ence of Arrival (IPDL-OTDOA) information. One or more
ol these technologies may be combined 10 determine gencral
location information. Some combinations (hat may be used
incjude, but are pot limited 1o: cell combined wilh sector
identification information, peighbor cell combined with
ncighbor scclor information and cell and scctor identifica-
tion information combined with liming advance informa-
tion.

Gencral location information may be determined from or
may include, for cxample, 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
elephone area code, el¢c. Such general location information
may be oblained by guerying the communicalion device 12,
32, by querying one or more communication networks 24,
28 or by querying any suitable enlity, such as a wireless
overlay network system. Querying may occur through any
suitable means. For ¢xample, the query may take place via
a Subscriber [dentification Module (SIM) Toolkit, Wireless
Application Protocol (WAP) Push, Short Message Service
(SMS), elc. The automatic position informalion may be
requesicd as descnbed above or may be transmitted at
regular or non-regular intervals based on events such as a
change of cells (3.¢., handover, handofl, c(c.).

In the meibod of FIG. 2, general location information may
be determined before or after locator application 50 on node
16 establishes a connection with a dalabase of location
parameiers. The steps shown at block 305 and 310 may also
occur simultancously.

The selection of the database of locatiop parameters may
depend on the nature of the service requesi received at 301.
This selection may also depend on the nature of (he services
being provided. For example, it the service requesi is for
directions (o the nearest ATM, (he communication node 16
may select an information source 54 containing s list of
ATMs in the vicinily of the general location cstablished at
block 310.
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At block 313, locator application 50 on node 16 receives
specific category information. In the cmbodiment shown ia
F1G. 2, user 20, 30 is prompled 10 select a calegory by waich
a location will be specified. For example, the user may be
prompled lo select ane or more categories such as, but not
limited ta: “intersectign,” “streel mame and number,”
“ATM™, “gas stations”, “train stations”, “landmarks”,
“businesses”, “highways”, “highway exits”™ “mile markers”
or “points of interest”. These categories may also be com-
binations of one or more calegories, for example “intersec-
tion with street address”, "ATM with corresponding
intersection”, or “highway exit with highway mile marker.”

In onc embodiment of the invention, the calegory 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 sel of location parameters based an the information
received at 315. For example, in (he embodiment shown in
F1G. 2, if tbe user sclected “intersection™, this may indicate
to locator application 50 that the location relevant to the
deviee 12, 32 or of 1o the associaled user 20, 30 of the device
will be in the forma of an intersection, (ie. a pair of
intersecting streets). This selection can then be used (o
further refine the search field. For example, when the VUI
method is used as ioput, a grammar for the list of selections
may be forwarded to the VRU server. The list of selections
and its correspondling grammar may, in essence, be refined
o iaclude only those location parameters such as streets,
ATMs, gas stalions that are within, near, or around lhe
general location information.

Additionally, the database of location parameters or the
grammar may be dynamically generated. In such a case, the
communication node 16 or locator application 50, after
creating such a grammar, may upload the grammar 10 a
memory location, 3 voice browser, or 2 VRU server, localed
either integral with ar remolte from the communication node

16.

Within the paramelers set by the gencral localion
infermation, locator application 50 on node 16 may use the
additional paramelers selected at block 320 (o refine a search
field. For example, instead of maintaining in memory an
entire virtual version of a map of the United States, only a
map of the arca correspoodiog 10 1he geoeral location
information may be mawmtaised. Alternatively, instead of
maintaining a database listing all location parameters ia the
United States, only a database of location parameters falling
nearby the general location information may be maintained.

Additionally, the search field may be further refined (o
include only the location parameters correspoudiag (o the
selected category. Ip the example where the selected param-
eters is based on the inpul “intersection,” the sel of location
parameters and its corresponding grammar may be restricled
to include only the set of intersecling strects.

Al 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 (ransmitted by
communication network 14, 18, user 20, 30, communication
node 16 or locator application 50. Altemalively, as described
above at block 301, this specific information may have been
sent automatically with the service request. Such prompts
may be a series ot questions and apswers between the
communication node, locator application 50 and/or user 20,
30 (via communication device 12, 32). This interaction may
occur via either the VU], DUI or GU1 methods, as described
above. For example, the communication node may prompt
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the user, via (he communication device, (o enter or speak the
nearest sireet(s), a ncarby address, a vearby Jandmark or a
highway interchange 1o which the user would respond via
the communication device (e.g. the user may respond with
“l.aSalle and Madison™ or “25 South LaSalle” or “near the
Chicago Board of ‘Itade.”) The uvser may then respond
appropriately, for example, via device 12, 32. A lack of
response within a given (ime may be taken to indicate a
default selection.

Once (he user-specificd information is received by the
node 16 or localor application 50, at block 330, locator
appbeation 50 or communicalion node 16 then compares
this information (received at block 325) with the refined
database of location parameiters (Sefermined at block 320).
As stated above, (he database of localiop parameters may
include terms corrcsponding to a geographical location.
Thus, al block 330, the communicalion nodc 16 or locator
appbcation 50 may compare the specific location informa-
tion wilh the dalabase of localion parameters. Preferably, the
database of location parameters may include a grammar of
geograpbic and non-geographic terms, as disclosed above.
(¢.g., the communicalion vode 16 would Jook for “LaSalle
Street,” “Madison Avenue” “2S South LaSallc Strect” and/or
“Chicago Board of Trade.”)

Upon performing (he comparison step of block 330, the
communication node 18 can then determine the location
relevant 1o the user 20, 30 (block 335). In one emhodiment
of the invention, this is accomplished by maiching the
specific location information responses with (he database of
location parameters. [n one embodiment, this localion may
be the accurate location of the communication deviee 12, 32
and/or its associated vser 20, 30. Alicmalively, the location
determined at block 335 may be a location thal is relevant (o
the user or a point of interest (c.g. the location of a nearby
airport).

Once the relevant location bas been determioed at block
335, additional services may be provided to the device 12,
32 and its associated user 20, 30 as described in FIG. 3.

FIG. 3 shows a flow diagram continuipg an embodiment
for providing a service 10 a communicafion device and ils
associaled user in accordance with the present invention al
300. The embodiment of FIG. 3 may be used once a location
relevant (o (he user has been located using the embodiment
of FIG. 2.

In one embodiment of the invention, (be commupication
node 16 or locator application 50 may forward the relevant
location 10 the device 12, 32. This step may be an optiopal
step that may occur when indicated at block 340. This
location may (hen be ouiput 10 the user 20, 30 in any suitable
manner. Thus, in the above example, the communication
node may outlput 1o the communication device, “You are al
25 South LaSalle Street, Chicago, L.

Whether or not this relevant location is provided (o device
12, 32 and its associated user as indicated at block 340,
addiliona) scrvices may also be impaned to the user from
node 16 or locator application 50. Thus, as seen al block 345,
the relevant location may be forwarded (0 a suitable service
provider (o provide additional services. These services may
be provided to the vser 20, 30 via device 12, 32 or via any
other suilable means. The relevant location way be for-
warded (o communication node 16, localor application 50,
communication networks 14, 18 or any other suitable ser-
vice providers.

One embodiment of the invention then continues from
block 345 (o the siep seen at block 370. Oplionsl steps are
indicated at blocks 350 and 360 and will be further described
below.,

MOTM-24063-0009793



US 6,757,544 B2

9

Proceeding from block 345 to block 370, at block 370, the
communication aode 16 may Lhen select at least oae location
parameter from 1be associaled localion parameters (¢.2.
selects at least one ATM). [a onc ¢mbodiment of the
invention, the location parameler selecled corresponds (o all
or a portion of the user responses determined at blocks 325,
350. The specific number of location parameters selected
may be variable and dependent upoo a gumber of factors.
For example, the nurmber of locatuon parameters selected
may be dependent upon a predetermuned mile radius from
the location of the commuaication device (e.g. only the
Jocalion parameters of ATMs wilhia 2 miles of the commu-
nicalion device are selected). Alternatively, (he communi-
cation node 16 may be preprogrammed to return a specific
oumber of selected location parameters (e.g. only the loca-
tion parameters of the 10 ATMs ocarby the communicatioo
deviee are sclected).

Before communicalion node 16 sclects al least ooe loca-
tion parameler al black 370, (he database of location param-
elers may optionally be further refined using the steps
described at blocks 350, 360. In such cases, al block 350,
communication node 16 campares the location relevaal (o
the user 20, 30 (determioed at block 335) with the set of
location parameters chosen at 305 and refiped for a first (ime
a1 320. Theo, at block 360, (he user is given oge of more
additional opportunities (o specify information for refining
the paramelers. For example, the user may give a response
at block 360 which narrows the parameters ta the location
paramelers of the first three ATMs within a four-block radius
of the accurate location of (he communicaton device 12, 32.

In any evenl, al block 370, (he commuaication node 16
selects at Jeast one location parameter (0 be oulpul (o the
device 12, 32 and its associated vser. The selected location
parameter(s) are oulpul at block 380. The selected location
paramcters may be output in any suitable manacr, for
example, to the user 20, 30 via device 12, 32, Alieraatively,
the selected paramelers may be oulput (o a printer desig-
naled by the user or may be e-mailed to another device such
as the user’s e-mail server. Thus, in the illustrated example,
the communicalion node 12, 32 may oulpul 10 the commu-
nication device, “There is a Northern Trust ATM located at
50 South LaSalle Street. There is a Northern Trust ATM
located at 10 East Oak Streel. There is a Northem Trust ATM
localed at 15 South Wacker Drive.”

At black 390, the selected location paramelers may be
further refined by the user so that only one location param-
eter is chosen. In one embodiment, the user 20, 30 selects
one location parameter from (he selected location param-
cters provided at 380. The user may select the location
parameler via device 12, 32 or via any other suitable means,.

At block 395, additounal services may be provided based
on lhe sclection made at 380. These services may be
provided to the user 20, 30 via device 12, 32 or via any other
suitable means. These services may be pravided by com-
munication node 16, lacator application 50, communication
newworks 14, 18 or any other suitable service providers.

For purposes of illustratiog the metbod described in FIGS.
2 and 3, Examples A aod B are provided below.

EXAMPLE A

Bob is walking in downtown Chicago and passes a card
shap. He decides to buy a card for his spouse. Inside the
shop, he discovers he has lefl his wallet at home. Using his
cell phone, Bob places a voice call to a communication node
to find the AIM nearest to him, (e.g. nearest to his current
location). He says “Nearest AI'Ms to bere” and (he node
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receives 1his as Bob’s service request (block 301). The node
forwards 1he request to an ATM Locator application that cap
process Bob’s localion, ¢.g. an application that ¢an process
cell and/or scctor 1D information. The application oblains
Bob’s location from Bob’s cellular service provider and
determines (hat he is in a given cell and secior (block 310).
The application also communicates with an information
source that can provide it with additiopal information such
as a list of streeis and AlMs near, around, within, or
corresponding 10 Bob's location (block 305). The informa-
tion source (hen provides this information o the application.
The application prompis Bob for a category of locations and
Bob’s response, “Intersections”, is received by (he applica-
tion (block 315). The application sends a grammar corre-
spondipg o, for example, the list of streets, 10 (he voice
gateway oo the communicalion vode (block 320). Then the
appbcation or node prompts Bob 1o specify a location such
as an inlersection and Bob responds with “Ohio and State”
(block 325). The application, through communication with
the communication node and the information source verifics
that “Ohio and State” is an iptersection corresponding (0
Bob’s general location (block 330) and accurately and
upiquely determines Bob’s localion (block 33S). The appli-
cation then forwards Bob's accurate location (e.g. 25 W.
Ohio Street, Chicago, IlL) 10 a service provider (block 345)
(o obtain the closest ATMs. The application compares Bob’s
location (o the list of ATMs provided by the service provider
(block 350), determines lhe closest list of ATMs (block 370).
The application presents (he information corresponding the
closest ATMs 1o Bob via tbe communication nodc and Bob's
ccl) phone (block 380), e.g. “tbe ncarcst ATM js atl the
branch of The Northern Trust Bank located at 10 West Ozk
Street, Chicago, 1ll. The next nearest ATM is al 50 South
LaSalle Street, Chicago, [).” Bob selecis the AIM a1 10
West Oak Sirect aond this selection is received by the
appbicatioo (block 390). The service provider then provides
Bob with information about the ATM usc fee at the 10 West
Oak branch and the hours (hat the branch is open (block
395).

EXAMPLE B

Sunil is a1 a business meeling in Chicago, Ill,, and is
planning 10 fly back o Florida in a few hours. The meeting
is runping late and Supil is in a hurry (o gel (o the O’Hare
airpori. Sunil is not confident he knows the directions to the
airport. So, on the way (o the airport Sunil places a voice call
o a directions service, e.g. a communicalion pode 1hal
provides interactive voice-based services. He asks for
“girections from here 10 the airport”. The node receives the
request and forwards il 1o a directions application (block
301). The directions application establishes communication
with ap information source (hal can generate (urn-by-tum
directions and has point-of-interest information such as
airponts (block 305). Based ob the command “directions
from here 1o 1he asrport”, the application determines that the
starting location is “here”, e.g. Sunil’s current location, and
that the calegory for (he destination location is a point-of-
inferest in the form of an “airport”, ¢.g. an airpori nearby
(block 315). The application oblains the starting location
from (be GPS unit in Sunil’s phone. Sioce Supil is looking
for directions o a nearby airport, the applications uses
Sumil’s current location oblained f(rom the GPS unil in
Sunil’s phone as t(he general location (block 310). The
application then delermines the list of closest relevant air-
ports (o (he general location e.g. the O'Hare sirpori, the
Midway airporl, the Palwaokee airport, and thc Meigs Field
airport, 1brough commupication with (be wformation source
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(block 320). The application then proritizes the list of
airports accordiog 10 the distaoce (rom Sunil’s current
location. The application also s¢ods a grammwar correspood-
ing 10 the list of airporis to the voice galeway on the
commupication node (black 320). The application prompts
Sunil tog make a selection via the communication node and
Sunil’s eell phane. Sunil selects “O’Hare” and the applica-
tion oblains the selection (block 325). The application
compares “O’Hare” (0 the selected list of airporis (block
330). The application then verifies the selection and obtains
the address perlaining to “O’Hare™ (block 335). The appli-
cation forwards Suail’s location as the startiag localioo and
the address of “O’Hare™ as the destination location (o the
information source (0 request turn-by-turn directions. The
formation source geperates the (urn-by-turn directions and
forwards it (o the application. The application presents the
information to Sunil via the communication node and
Sunil’s cell phone (block 390).

Relerning now (o F1G. 4, an exemplary block diagram of
anolher embodiment of a communication syslem having the
capabilily to accuratcly locate a communicalion device and
its associated user is provided at 200. The communication
system can implement the methods described in FIGS. 3 and
4 above.

‘The communication sysiem 200 generally includes one or
more comamunication devices 201, 202, 203, 204, 205 (five
being shown), an electronic network 206, and one or more
information sources (e.g., content providers 208, 221 (two
being shown) and data and voice markup language servers
209, 251, 253, 257).

The user can access the electronic necwork 206 by dialing
a single direct access telephone number (e.g., a foreign
telephone number, a local telephone number, or a oll-free
telephone number or PBX) from the communication device
20, 301. The user can also access the electronic actwork 206
from the communicatioo device 202 via the Jateract 220 or
WWW, [rom the communication device 203 via a paging
network 211, or from the communication device 205 via a
LAN, a WAN, an ¢-mail connection or in any other similar
manncr.

As shown 1n FIG. 4, the electronic netwark 206 includes
a (elecommunication network 210 and a communication
node 212. The telecommunication network 210 is preferably
connected 10 the communication node 212 via a high-speed
data ligk, such as, for exaple, a T1 (elephone line, a LAN,
a WAN ar a VOIP network. The (elecommuagication network
210 preferably includes a PSTN 214 and a carrier network
216. The telecommunication nerwork 210 can also include,
for example, international or local exchange networks, cable
TV networks, inler-exchange carrier or long distance carrier
networks, cellular networks (e.g., mobile switching centers),
PBXs, satellite systems, wireless dala networks aad other
swilching cenlers such as conventional or trunked radio
systems (not shown), etc. The electronic network 206 can
also include additional telecommuaication networks, such
as, for example, a wireless data petwork 207.

The PSTN 214 can iaclude various types of communica-
tioo equipmeal, such as, for example, ATM oetworks, Fiber
Distributed Data getworks (FDDJ), T1 lines, cable TV
oetworks, VOIP getworks aod the like. The carrier network
216 generally includes a telephone switching system or
central office 218.

It will be recognized that the carrier network 216 can be
any suilable system that can route calls to the commuaica-
tion node 212, and the central office 218 can be any suitable
wire-llne or witeless switching system.
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The communication node 212 is preferably configured (o
receive apnd process incoming calls from tbe carrier petwork
216 aud the Joteroet 220. Toe commuoication node 212 can
receive and process pages from the paging neiwork 211 and
can also receive and process messages (e.g., e-mails) from
the LAN, WAN, wireless da(a or e-mail system 213.

When 2 user djals inmo ihe electronic network 206 from
the communication device 201, the carrier neiwork 216
routes the incoming call from the PSTN 214 (o (he com-
munication node 212 over onc or more lelephone lines or
trunks. The incoming calls preferably enter (he carrier
network 216 through one or more “888” or “800” Inward
Wide Arca Telecommunpications Services trunk lines, local
exchange or long distance (runk lines. It is also contemplaled
that the incoming calls can be received from a cable, cellular
or VOIP nctwork or anv other suitable system.

The communication node 212 answers the incoming call
from the carrier network 216 and retrieves an appropnale
appouncement (e.g., a welcome greeting) from a database,
server or browser. The communication node 212 theo plays
the announcement to the caller. Io response to audio inpuls
from Lhe uscr, the communication node 212 reiricves infor-
mation from a destination or database of one or more of the
informalion sources, such as the content providers 208, 221
or the markup language servers 209, 251, 253, 257. After the
communication node 212 receives the information, it pro-
vides a response 10 (he user based upon the relrieved
information.

The communication node 212 can provide various dialog
voice personalities (¢.g., a female voice, a male voice, ¢ic.),
and can implement various grammars (c.g., vocabulary) io
detect and respond 1o the sudio inpuis from ihe uvser. In
addition, the communication node 212 can aviomatically
select vanious speech recognition models (e.g., English,
Spanisb or English accent models) based vpon a uvser’s
profile, communication device and/or specch patterns. The
communication node 212 can also allow 1he user (o select a
parlicular specch recogpition mode).

Whep a user accesses the electronic nelwork 206 from a
communication device 201, 202, 203, 204, 205 registered
with (he system (e.g., home ielephone, work (elephone,
cellular telephone, elc.), the communicalion node 212 can
by-pass a vser screening option and avtomatically identify
the user (or the 1ype of communication device) through the
use of ANI or CLI. Afier ihe communicalion node 212
vernifies the call, the commuonicalion node 212 provides a
greeting (e.g., “Hi, this is your personal agent, Mya. Wel-
come Bob. How may 1 help you?”). The communication
node 212 then enters ino a dialogue with the vser, and the
user can select a variety of services offered by the commu-
nication node 212.

When the vser accesses the electronic network 206 from
a communication device oot registered with the system (e.g.,
a payphooe, a telephone of a non-user, etc.), the communi-
cation node 212 answers the cal) and prompls the user (o
cnter his or her name and/or a personal identification number
(PIN) using voice commands or DTMF signals. The com-
munication node 212 can also utilize speaker vernification (©
identify the particular speech pattern of the user. If the
communication node 212 authorizes (he user 1o access the
system, the communication node 212 provides a personal
greeting 1o the user (e.g., "Hi, this is your personal agent,
Mya. Welcome Ann. How may I help you?”). The commu-
nication node 212 then enters into a dialogue with the user,
and the user can select various scrviees offered by the
communicaton node 212. [f the name and/or PIN of the user
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cannot be recognized or verified by (the commuaication aode
212, the user will be rouled 10 a customer service represen-
tative.

Once the user has accessed the communication system
200, (he user may implement a wide varlety o services and
features by using voice commands, such as, for example,
voice dialing, voice paging, facsimiles, caller
announcements, vaice mails, reminders, call forwarding,
call recording, content information (e.g., newspapers, etc.),
read e-mail, read calendars, read “(o-do”™ lists, banking,
e-commerce. The communicauon system 200 can place
outbound calls and pages 1o busioess and personal partics or
conlacls (c.g., friends, clicats, business associales, family
members, etc.) in response to DTMF signals or voice
commands. The calls can be routed through a telephone or
electronic network (o the selected party and (he pagers can
be sent to a selecled parly via a pagiog system. The com-
munication system 200 caa also receive calls routed througb
a telephone or electronic netwark.

As showo io FIG. 4, the commuaication node 212 pref-
crably includes a telephone switch 230, a voice or audio
recognition (VRU) clical 232, 2 VRU server 234, a cootrol-
ler or call control unit 236, an Operation aod Maintenance
Office or a billing server unit 238, a LAN 240, an application
server unit 242, a database server unit 244, a gateway server
or router firewall server uait 246, a VOIP uait 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 commumcation node 212 is shown as being
constructed with various lypes of independent and separale
units or devices, (be communication node 212 can be
implemented by one or more integrated circuils,
microprocessors, microcontrollers or computers which may
be programmed to exccute the operations or functions
cquivalent to those performed by the devices or uaits showa.
[t wil] also be recognized that the communication node 212
can be carried out in the form ol hardware components and
circuit designs and/or software or compuler programs.

The communication node 212 can be located in various
geographic locations throughout the world or the United
States (e.g., Chicago, 111.). The commuaication node 212 can
be operated by ome or more carriers (e.g., Sprint, Qwesl,
MCI, ete.) or independlent service praviders (e.g., Motorola,
Inc.).

The commuagication node 212 cag be integrated wita the
carrier network 216 or can be lgcaled remate from the carrier
nelwork 216. It is also contemplated that the communication
node 212 may be integrated into a communication device,
such as, for example, a wire-line or wireless (elephone, a
radio device, a PC, a PDA, a PIM, cic., and caa be
programmed (0 connect or link directly (0 an information
source.

The communication node 212 cao also be coofigured as a
standalone system to allow uscrs to dial directly into the
communication node 212 via a direct access telephone
number. In addition, the communication node 212 may
comprise a lelepbooy switch (e.g., a PBX or Cealrix unit),
an eoterprise network or a LAN. In this configuraliop, the
communication systeca 200 can be implemented (0 aulo-
matcally conpect a user to (be commugication node 212
when the user accesses a communication device.

When the telephane switch 230 receives an incoming call
fram the carrier network 216, the call control uait 236 sels
up a connection in the telephone swilch 230 to the VRU
client 232. The communication node 212 (hen enters into a
dialog with the user regarding various services and func-
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tons. The VRU clien1 232 preferably generates pre-recorded
voice announeements and/or messages 1o prompt the user (0
provide inputs o the communication node 212 using voice
commands or DTMF signals. In response 10 (he inputs from
the user, the communication node 212 retrieves information
from a destination of one of the information sources and
provides oulpuis 10 the uvser.

The telephone switch 230 is preferably connected (o the
VRU client 232, the VOIP vnit 248 and \he LAN 240. The
telephone swilch 230 receives incoming calls from the
carrier network 216. The telephone switch 230 also receives
incoming calls from the communication device 202 routed
over the Internet 220 via the VOIP unit 248. The (elephone
swilch 230 also receives messages and pages from commu-
pication devices 203, 205, respectively. The telephone
switch 230 js preferably a digital cross-copoect swilch,
Model LNX, available from Excel Switching Corporation,
Hyannis, Mass. It will be recognized that the telephone
swilch 230 can be any suitable switch.

The VRU client 232 is preferably connccted 1o the VRU
server 234 and the LAN 240. The VRU client 232 processcs
voice communications, DTMF signals, pages and messages
(c.g., c-mails). Upon receiving voice commupications, the
VRU client 232 routes I1be speech communicatiops fo the
VRU server 234, When the VRU client 232 delecis DTMF
signals, it sends a command 10 (be ¢all control vnit 236. [(
will be recognized that the VRU client 232 can be integrated
with the VRU server 234.

The VRU client 232 preferably comprises a PC, such as,
for example, a Windows NT compatible PC, with hardware
capable of connecting individual 1elephone lines directly (o
the 1elepbone switch 230 or carrier network 216. The VRU
cliem 232 preferably includes a microprocessor, random
access memory, rcad-only memory, 2 T1 or ISDN interface
board, and one or more voice communicalion processing
boards (not shown). The voice communicalion processing
boards are preferably Dialogic boards, Antares Model, avail-
able from Dialogic Corporatiop, Parsippaoy, N.J. The voice
commupicalion boards may include a voice recognition
cngine having a vocabulary for detecling a speech pattern.
The voice recognition engine is preferably a RecServer
software package, available from Nuance Communications,
Menlo Park, Calif.

The VRU client 232 can also include an echo canceller
(not shown) to reduce or cancel TTS or playback ecboes
(ransmitted from (he PSTN 214 due 10 hybrid impedance
mismalches. The echo canceller is preferably included in an
Anlares Board Support Package. also available from Dia-
logic.

The call control vnit 236 is preferably connected 10 the
LAN 240, and sets up the elephone switch 230 (o connect
incoming calls 10 the VRU client 232. The call control unit
236 also sets up incoming calls or pages (o the communi-
cation unode 212 over the Intemet 220 and pages and
messages senl from the communication devices 203, 205 via
the paging network 211 and e-mail system 213, respeciively.
The control call unit 236 preferably compriscs a PC, such as,
for example, a Windows NT compatible PC.

The LAN 240 allows the various components and devices
of the communicaltion node 212 10 commouvicate with each
other via twisted pair, fiber oplic, coaxial cables or (he like.
The LAN 240 may uvse Ethernet, Token Ring or other
suitable 1ypes of protocols. The LAN 240 is preferably a 100
Megabit per second Ethernet switch, available from Cisco
Systems, San Jose, Calif., and can comprise any suilable
network system. The communication node 212 may include
a plurality of LANSs.
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The VRU server 234 is connected to the VRU client 232
and the LAN 240. The VRU secrver 234 receives voice
communications from the user via the VRU clicot 232, The
VRU server 234 processes lhe voice commuaications and
compares the voice communicalions against a vocabulary or
grammar stored in the database server unit 244 or a similar
memory device. The VRU server 234 provides output
signals, represealing the result of the voice commuaications
processing, (o the LAN 240. The LAN 240 routes the output
signal (o the call control unit 236, the application server unit
242 and/or the voice browser 250. The communication node
212 (hen performs a specific funclion associaled with the
output signals.

The VRU server 234 preferably includes a TTS unit 252,
an automatic specch recognition (ASR) uait 254, aad a STT
unit 256. The TTS unit 252 receives textual data or infor-
mation (e.g., e-mail, web pages, documealts, files, etc.) from
the application server unit 242, the database server unit 244,
the call control unit 236, the galeway server unit 246, the
applicalion server unit 242 aad the voice browser 250. The
TTS vnit 252 processes Lhe lextual informalion and coaverts
it Lo voice dala or information.

The TTS upit 252 can provide information to the VRU
client 232, which reads or plays the information tg the user.
For example, when the user requests information (e.g., news
updates, stock information, traflic conditioans, ¢lc.), the com-
munication node 212 retrieves the desired information (e.g.,
textual information) from a destination of the ome or more of
the information sources and converlts the information via the
TTS unit 252 into a response.

The response is thea seat to the VRU clieat 232, The VRU
client 232 processes lhe response and reads an audio mes-
sage lo lhe user based upon the response. It is contemplated
that the VRU server 234 can read the audio message (o the
user usiog buman recorded speech or syothesized speech.
The TTS unit 252 is preterably a TTS 20, 3000 software
package, available fram Lernout and Hauspie Speech Prod-
uct NV, Burlington, Mass.

The ASR unil 254 provides speaker dependenl or inde-
pendent automaltic voice recognition of voice communica-
tions from the user. It is contemplated that the ASR unit 254
can include speaker dependent voice recognition. The ASR
unit 254 processes the voice communications (0 delermine
whether a word or a speech pattern matches aoy of the
grammars or vocabulary stored 1o the database server unit
244 or downloaded from the vaice browser 250. Whea the
ASR unit 254 identifies a selected speech pattern of the
voice communications, the ASR unit 254 sends an outpu(
signal (0 implement the specific function associated with the
recognized speech pattern. The ASR unit 254 is preferably
a speaker independent voice recogaition software package,
RecServer Model, also available from Nuaace Communi-
cations. [t is conlemplated thal the ASR uail 254 can be any
suitable voice recognition unit (o detect voice commuaica-
tions.

The STT unit 256 receives voice comrmunications and
converls the voice communicaltions (o textual informatioa
(e.g., a text message). The textual information can be sent or
routed (0 the communication devices 201, 202, 203, 204,
205, the content praviders 208, 221, the markup language
servers 209, 251, 253, 257, the vaice browser 250 and (he
applicalion server unit 242, The STT unil 256 is preferably
a Naturally Speaking software package, available from
Dragon Systems, Newton, Mass.

‘The VOIP unit 248 is preferably connected (o the tele-
pbooe switch 230 and (he LAN 240. The VOIP uoit 248
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allows a user 10 access the communication node 212 via the
Internet 220 or VOIP public petwork usiog voice com-
mands. The VOIP unjt 248 can receive VOIP protocols (e.g.,
H.323 prolocols) transmitted over the I[nternet 220 or
Intranel, and can convert the VOIP prolocols 10 voice
information or dala. The voice information can (hen be read
16 the wser via the VRU elient 232, The VOIP unit 248 can
also receive voice communications from tbe user and con-
vert the voice communications o a VOIP protocol (hal can
be ransmitied over the Interner 220. The VOIP unit 248 is
preferably a Voice Net software package, also available from
Dialogic Corporation. 1t will be recognized that the VOIP
upil 248 can be incorporaled into a communication device.

The communication node 212 also includes a delection
unit 260. The detection unit 260 is preferably a phrasc or key
word spofter unit, defecling incoming avdio inputs or com-
munjcations or DTMF signals from the user. The detection
upil 260 is preferably incorporated into the t¢lephone switch
230, but can be incorporaled into the VRU client 232, 1he
carrier network 216 or the VRU scrver 234, The detection
unit 260 is preferably included in a RecServer software
package, also available from Nuance Communications.

The detection vnit 260 records (he audio inpuls from the
user and compares the audio inputs 10 the vocabulary or
grammar stored in the dalabase server unil 244, The detec-
tion unit 260 continuously monitors the user’s audio inpuls
for a key phase or word after the vser is connecied 1o the
node 212. When the detection unit 260 detects the key
phrase or word, the VRU client 232 plays a pre-recorded
message (0 the user. The VRU client 232 then responds (o
the audio inpuls provided by the user.

The billing server unit 238 is preferably connecled (o the
LAN 240. The billing server unit 238 can record information
about the use of the communication node 212 by a user (e.g.,
length of calls, features accessed by the user, etc.). Upoo
completion of a call by a user, 1be call coofrol unit 236 sends
information 10 the billing server unit 238. The billing server
unil 238 can subsequenily process the information in order
(o prepare customer bills. The billing server unit 238 can use
the ANI or CLI of the communication device 1o properly bill
the user. The billing server unit 238 preferably compnises a
Windows N'T compatible PC.

The gateway server vnit 246 is preferably connected (o
the LAN 240 and the Internet 220. The gateway server unit
246 provides access 10 the conlent provider 221 apd the
voice markup language server 257 via the Internet 220. The
gateway server unil 246 allows users (o sccess the commu-
nication node 212 from the communication device 202 via
the Internet 220. The gateway scrver vnil 246 can function
as a firewall 10 control access o the communication node
212 to authorized uvsers. The galeway server unil 246 is
preferably a Cisco Rouler, also available from Cisco Sys-
lems.

The database server upit 244 is preferably connected (o
the LAN 240. The dalabase server wnit 244 preferably
includes a plurality of storage areas to store information
relating 10 vsers, such as, for example, specch vocabularics,
dialogs, personalilies, user entered information, and other
information. Preferably, the database server upit 244 stores
a personal file or address book. 'The personal address book
can conlain information required for the operation ol the
communication system 200, including user reference
numbers, personal access codes, personal accounl
information, contacl’s addresses, lelephone numbers, cic.
The database server unif 244 is preferably a PC, such as, for
example, 3 Windows NT compalible PC.
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The application server unit 242 is preferably conaoected o
the LAN 240 aod the cooleot provider 208. The applicatioo
server unit 242 allows the communication node 212 1o
access infarmation from a destination of the information
sources, such as the content providers 208, 221 and (he
markup language servers 209, 251, 253, 257. For example,
tbe application server unit 242 cag retrieve information (e.g.,
weather reports, stock information, traffic reports,
restaurants, flower shops, banks, calendars, “to-do” lists,
e-commerce, elc.) from a destipatyon of the information
sources. This application server unit 242 may include Star-
fish Sottware to provide the address book, calendar and
to-do lists, and to allow the user (0 organize information.
The application server unit 242 processes the retneved
wformation and provides the information to the VIRU server
234 aod (be voice browser 250. The VRU server 234 can
provide an audio anoouncement Lo the user based upon the
information using TTS syntbcsizing or human recorded
voice. The application server unit 242 can also send tasks or
requests (e.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 unil 242 can further
receive user inpuls from the VRU server 234 based upon a
speech recogoition output. Te application server uni( 242 is
preferably a PC.

The voice markup language server 251 is preferably
cannecled ta the LAN 240. The vaice markup language
server 251 can include a database, scripts and markup
language documents or pages. The voice markup language
server 251 is preferably a PC, such as, for example, a
Windows NT compaltible PC. Tt will also be recognized that
the voice markup language server 251 can be an Internet
server (e.g., a Sun Microsyslems server).

The messaging server 255 is preferably connecied 1o the
LAN 240, the paging network 211, an e-mail system 213 and
a short message system (SMS) 290. The messaging server
255 roules pages between the LAN 240 and the paging
network 211. The messaging server 255 is preferably a PC,
such as, for example, a3 Windows NT compatible PC. The
messaging server 255 can also provide direcl slorage. It is
contemplated that the messaging server 255 can reside
externally from the communication nade 212.

The vaice browser 250 is preferably connected (o the
LAN 240. The voice browser 250 preferably receives infor-
matioo (rom Lhe markup language scrvers 209, 251, 253,
257, the database server unit 244 and the counlent providers
208, 221. In response (0 voice commands or DTMF signals,
the voice browser 250 generales a content request (e.g., an
electronic address) lo navigate to a destination of one or
more of the information sources. The content request can use
atleast a portion of a Uniform Resource Localtor, an Internet
Protocol, a page request, or e-mail.

Alter the voice browser 250 is connecled (o an informa-
tion source, the voice browser 250 preterably uses 2 Trans-
mission Conlrol Protacol/lnleract Protocol conncclion 1o
pass requests to the information source. Tue information
source responds to the requests, sending at least a portion of
the requested information, represeated in electronic form, (o
the voice browser 250. The information can be stored in a
database, and can include text content, markup language
document or pages, non-text content, dialogs, audio sample
dala, recognition grammars, etc. The voice browser 250 then
parses and interprets the information, further described
below. The voice browser 250 can be integrated into the
communication devices 201, 202, 203, 204, 205.

As shown in F1G. 4, the content provider 208 is connected
(0 (he applicatiop secver unit 242 of the commuaicaton node
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212, and the content provider 221 is connected 1o the
galeway server unjt 246 of the communpication node 212 via
the Internct 220. The content providers 208, 221 can store
various conlent information, such as news, banking,
commerce, weather, traffic conditions, etc. The content
providers 208, 221 can include a server (0 operate WWW
pages or documents in (he form of a markup language. The
conlenf providers 208, 221 can also include a dalabase,
scripts and/or markup language documents or pages. The
scrpts can nclude mages. audio, grammars, compuler
programs, elc. The content providers 208, 221 execule
suitable server software (0 send requested information to the
voice browser 250.

The voice mail unit 274 is preferably connected 10 the
telepbone switch 203 and 1be LAN 240. The voice mail unit
274 can slore voice mail messages from partics trying o
send messages 10 the communication node 212. When a user
accesses the electronic network 206, the voice mail unit 274
cap notify the user of new and siored messages. The user cao
access (he messages 10 play, delete, store and forward ihe
messages. When the user accesses a message, the message
can be read 1o the user or can be displayed as textual
information onp a communication device (¢.g., 4 pager, a
SMS 290, or a PDA, ew.). The user can also access and
operale exiernal messages or mail systems remote from the
electronic network 206.

The FAX secver unit 272 is preferably copnected 1o the
Llelephone switch 230 and the LAN 240. The FAX server unit
272 receivers and slores facsimile information sent via the
electronic network 206 or the carrier network 216. Users can
access the facsimile information fo play, store, delete, and
forward the information. The facsimile information cap be
read via the TTS unit 252 or can be displayed as texiual
information on a suitable communication device. The FAX
server umit 272 preferably comprises a PC, such as, for
cxample, a Windows NT compatible PC or a Dialogue Fax
Scrver.

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

It should be apprecialed thal (he embodimenis described
above are 10 be considered in all respects only illustrative
and not restrictive. The scope ol the invention is indicated by
the following claims rather than by the foregoing descrip-
tion. All changes that come within the meaning and range of
equivalents are (o be embraced within (heir scope.

We claim:

1. A method of delermining a location relevant 10 a uscr
of a communication device, comprising!

determining general location information of the location

relevant fo the user;

determining a list of location parameters from (he gencral

location information;

determining specific location information of the commu-

nication device; and

determning the locanon relevant (o the vser by compar-

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

wherein the list of location parameters comprises a

dvnamically generated list of locanon parameiers, 1he
location parameters at a given position in relation (o the
general location information.

2. The methad of claim 1, further comprising:

ordering (he list of location parameters based wpon the

given positon in relation 10 the general location infor-
mMaloD.
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3. A method of determining a location relevaal (o a user

of a comunication device, comprising:

determining general location information of the location
relevant 10 the user;

determining a list of location parameters from the general
location information;

determining specific location information of the commu-
nication device;

determining the location relevant to the user by compar-
ing the list of location parameters with the specific
location information;

receiving a selection list corresponding (o (he list of
location parameters;

recetving a selection;

matching the selection with the selection list to determine
a matched selection:

verifying the matched selection; and

transmitting the malched selection.

4. The method of claim 3, whercin the selection list is

selected from the group consisting of:

a grammar, a static grammar, and a grammar created
dynamically from the list of location parameters.

S. The method of claim 3, further comprising:

requesting a category of specific location information; and

receiving the category of specific location information.
6. The method of claim § further comprising:

receiving a second selecuon list corresponding (o a List of
categories of specific location intormation:

receiviog a second selection;

matching the second selection with the second selection
list to determine a second matched selection;

verifying the second matched selection; and

transmitling the sccond matehed sclection.
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7. The method of claim 6, wherein the second selection

list is selecled from the group coosisting of:

a grammar, a stalic grammar, and a grammar created
dynamically from fhe list of location parameters.

8. The meihod of claim 6, further comprising:

refining the list of location parameters based upon 1he
second matched selection.

9. A system for delermining a location relevant (o a user

ol a communication device, comprising:

compuler readable program code (0 receive a service
request;

compuler readable program code 10 communicate with a
database of location parameters;

computer readable program code (0 delermine general
location information of the location relevant (o the vser;

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

compuler readable program code 10 compare the general
location information and the specilic location intorma-
tion with the database of localion parameters.

10. A program for dolermining a location relevant to a

user of a communication device, comprising:

compuler readable program code (0 receive a service
request;

compuler readable program code 10 communicate with a
dalabase of location paramelers;

compuler readable program code (0 delermine general
location information of the location relevant (o the vser;

compulter readable program code (o receive specific loca-
tion 1nformation from the communication device; and

compuler readable program code 10 compare the general
location information and the specific location informa-
ton with the database of localion parameters.

* * * * *
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