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(57) Abstract: A method and apparatus (10) are disclosed that calculate (14) an area-of - interest based on a user request (12) for
location specific data. The operations may include transmitting (13) initial location data of the mobile terminal (11) and user initi-
ated gesture data to a server. The server may then perform initiating (12) a request to receive the requested location data, and cal-
culating (14) a geographical area-of - interest based on the initial location data and the user initiated gesture data. The location
specific data related to the area-of - interest may then be retrieved (15) and transmitted (16) to the mobile terminal (11). The area-
of - interest may be detined based on the initial position of the mobile terminal (11) and information provided by a gesture made
by the user of the mobile terminal (11).
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METHOD, APPARATUS AND COMPUTER PROGRAM TO PERFORM LOCATION
SPECIFIC INFORMATION RETRIEVAL USING A GESTURE-CONTROLLED
HANDHELD MOBILE DEVICE

FIELD OF THE INVENTION

[0001] The present inventive concept is related to a
location-specific information retrieval method and
apparatus that implements gesture-controlled handheld

mobile devices.

BACKGROUND OF THE INVENTION

[0002] Mobile location specific computing 1is made
possible by the availability of small, fast and wireless
hand-held processing devices equipped with location
identification capabilities, Examples of location
identification services may include compass—relaﬁed
functions (i.e., latitude and longitude Dbased location
tools) and GPS receivers with additional capabilities such
as distance and time-related calculations used to arrive at
a desired target location.

[0003] Mobile communications | systems implement
location-specific add-on features that - include various
different location estimation techniques, such as, E-OTD
(Enhanced Observed Time Difference), FOTA (Forced Timing
Advance), TA (Timing Advance), TDOA (Time Difference Of
Arrival) and TOA (Time Of Arrival) etc.

[0004] Hybrid systems are also used Dby mobile
communications systems that incorporate a conventional
location method, such as, those mentioned above, and which
also rely on satellite~based location systems, such as, GPS

(Global Positioning System) or Galileo. These types of
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systems may offer more accurate location services or other
advanced location features.

[0005] Broadcast cellular systems may also be combined
with GPS in mobile environments to provide location-
specific services to mobile stations. In such combined
implementations, normally a central or distributed control
site (e.g., Base Station Controller, Mobile Station
Controller) determines the regquested information content
based on the received user request and provides the user
with feedback from a database accessible via the mobile
network. In this example, an auxiliary channel must be
provided between the mobile user receiving device and the
control center to provide the location-specific information
content to the mobile user.

[0006] Broadcast cellular systems are normally only
cost effective in very large service areas of hundreds of
square miles. As for smaller areas, the use of such a
system can hardly be Jjustified for users with specific
needs and preferences. For example, users who are limited
to a smaller geographical location may have less success
when trying to pinpoint a location and provide feedback
location information to the network regarding their
surroundings.

[0007] Currently, the technigques used for location-
specific services access a computer network in order to
search for a user’s desired information. In these types of
location service models, data may be retrieved from
external data sources, processed for location-related
gueries and transmitted to the wuser’s portable device.
Such a combination of operations may be time consuming and
load heavy on system resources. Additionally, such

location service models are limited in their ability to
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offer user selection services. For instance, the user’s
preferences and involvement (i.e., defining an area of
interest) during the execution of a location service
application may be limited or non-existent altogether.

[0008] In addition to general conventional location
services for mobile users, there are also known ways to
track the movement or gestures made by a user of a wireless
transmitting device. For example, a sensing device may be
used for determining and measuring linear and/or arc
movements of a human body by an accelerometer. Sensing and
transmitting data related to movements of a human body may
be accomplished by sending the vdata by a wireless
transmitter of the  user’s device to other electrical
peripheral devices, which enables the user to interact with
those electrical ©peripheral devices in a multimedia
fashion.

[0009] Accelerometers and other signal processing
devices may track user movement and provide real-time
updated wuser movement via an electronic transmitting
device. Furthermore, the location specific needs of users
of wireless terminals may be handled faster and with more
detailed precision if the application servers are fully
aware of the user’'s location between location information
transfers between the wuser device and the application

servers.

SUMMARY OF THE INVENTION

[0010] Disclosed is an optimized method and apparatus
to receive location specific information from a gesture-
controlled handheld mobile device and to <calculate
additional location information based on the user’s reguest

by taking into consideration the user’s area-of-interest by

3.
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including arc gesture data provided by the mobile device
and the user’s current location.

[0011] One example embodiment of the present inventive
concept includes a method of providing requested location
data to a mobile terminal. The method includes
transmitting initial location data of the mobile terminal
and user initiated gesture data to a server. The method
also includes initiating a request to receive the requested
location data. The method also includes calculating a
geographical area-of-interest based on the initial location
data and the wuser initiated gesture data. The method
further includes retrieving location specific data related
to the area-of-interest, and transmitting the area-of-
interest and the related location specific data to the
mobile terminal.

[0012] Another example embodiment of the present
inventive concept may also include an apparatus configured
to provide requested location data to a mobile terminal.
The apparatus includes a receiver configured to receive
initial location data of the mobile terminal and user
initiated gesture data, and to 1initiate a request to
receive the requested location data. The apparatus also
includes a processor configured to calculate a geographical
area-of-interest based on the initial location data and the
user initiated gesture data, and to retrieve location
specific data related to the area-of-interest. The
apparatus further includes a transmitter configured to
transmit the area-of-interest and the related location

specific data from the mobile terminal.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0013] FIG. 1 illustrates a system block diagram
according to an example‘embodiment of the present inventive
concept. |

[0014] FIG. 2 illustrates a flow diagram of the client
server model according to an example embodiment of the
present inventive concept.

[0015] FIG. 3 illustrates another flow diagram of the
hardware components of the client server model according to
an example embodiment of the present inventive concept.

[0016] FIG. 4 illustrates a flow diagram according to
the operations included in an example embodiment of the
present inventive concept.

[0017] FIG. 5 illustrates another flow diagram that
continues from FIG. 4 according to the operations included

in an example embodiment of the present inventive concept.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0018] FIG. 1 illustrates a system diagram 10
according to an example embodiment of the present inventive
concept. Referring to FIG. 1 a user device 11, such as, a
mobile terminal (MT) provides a user input at operatién 12
that may be, for example, an initiated request for a
location or simply user location information of the current
location of the MT 11. The user regquest may be sent to a
server at operation 13 at é local base station (BS) or to a
remote server location.

[0018] PFurther to the operations of FIG. 1, operation
14 provides that the request is received and a physical
area-of-interest is determined for the user based on the
requested information and/or the wuser’s current location.

A database (not shown) may be accessed to reference
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previously stored user ©parameters, which may provide
additional input for <calculating a relevant area-of-
interest (i.e., a local facility, a target geographical
area, etc.) at operation 15. Once the area-of-interest is
calculated, the relevant information may then be sent to
the client/user MT 11 at operation 16.

[0020] Referring to the operations of the system model
10 in greater detail, FIG. 2 illustrates further example
operations that are performed between the MT 11 and the
server side of the system network. The MT 11 may instead
by referred to as a client device 101 which communicates
with a server device 102 at a remote location.

[0021] Referring to FIG. 2, the client device 101 may
be a handheld computer or mobile terminal (MT) capable of
locating 1its position (e.g., latitude, longitude and/or
direction), via an internal and/or external compass, which
may also include a GPS device. The server device 102 may
be a general purpose computer capable of ©providing
prbcessing and database services to the client 101.

[0022] In operation, the client device 101 initiates a
request 110 that is processed at operation 120 and is sent
to the server 102. Once the request 1s received, the
server 102 determines the physical area-of-interest
(operation 130) based on the client’s current geographical
position and further based on the client’s gesture and/or
movement . The combination of the client’s position and

gesture are both taken into consideration when calculating

the relevant area-of-interest information (i.e., a boundary
estimate of the <client’s desired targeted area) at
operation 140. The information provided by the server is

sent to the client 101 (operation 150) and is presented to

the user (operation 160).
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[0023] FIG. 3 illustrates a block diagram of the
hardware components used in an example communication
transfer between the client 101 and the server 102. The
user device 11 illustrates an example computing device,
such as, a mobile phone or hybrid personal digital
assistant {PDA) and mobile phone. The client 101
represents the processing modules used in the user device
11.

[0024] The gesture processing module 310 receives the
user input gesture, which may include, for example, a voice
command, a movement of the user device 11, a change in
direction of +the wuser device 11, etc. The gesture
processing module 310 may then forward the gesture
information and the user’s current position information
(e.g., GPS location information) to the sending
communications module 320, which then transmits the
information to the server 102 via a wireless connection
over a local and/or remote communications network.

[0025] The receiving communications module 330 of the
server 102 receives the location and gesture related
information and forwards 1t to the request processing
module 340 which initiates a request for stored data and
other resources to assist in predicting and calculating an
area-of-interest. For example, the request processing
module 340 will interpret the received location information
and determine the coordinates and the location origin of
the area-of-interest.

[0026] The server 102 further calculates the relevant
information needed to determine the area-of-interest by the
data retrieval module 350. The information gathered for
the wuser may include information related to the request

itself (i.e., a gas station, bank, service area) and may
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also include relevant advertisement data zrelated to other
services within the area-of-interest defined by the data
retrieval module 350.

[0027] Once the information related to the request is
cbtained, the user reguested data will be forwarded to the
client device 101 wvia the sending communications module
360, and received at the client device 101 wvia the
receiving communications module 370. The client device 101
may further process the information before presenting the
requested data to the user of the client device 101. The
client device 101 will receive the sent information, which
will be presented to the user by the client device 101.

[0028] The information provided by the client device
101 to the server 102 will include both a location estimate
of the client device 101 and gesture data. For instance,
an 1initial GPS location position of the mobile client
device 101 may be obtained via an estimate provided by a
satellite. 1In addition, a gesture performed by the user of
the client device 101 will be combined with the GPS
location estimate.

[0028] The gesture portion of the data will be used to
determine a target area-of-interest. For example, the
movement of the client device 101 in a particular direction
may be discerned as being a valid gesture which will narrow
the area-of-interest to a particular direction near the
original GPS calculated location of the mobile device 101
(i.e., relevant location information in the direction
moved) . In a two-dimensional coordinate system, the GPS
estimate location of the client device 101 may be used to
represent a starting point, and, the gesture (i.e.,
movement of the user in a particular direction) may be used

to move from the point to create an arc of movement data.
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The arc can in turn be used to define a region or area-of-
interest.

[{0030] The gesture may be initiated by a command, for
example, a simple push button indicating a direction arrow
pointing in a direction of interest. The gesture may
instead be a vocal command that indicates a direction
(i.e., “north”) or object that may be recognized by the
server as a valid gesture that assists in defining a region
or area-of-interest. For instance, the movement of the
device may be interpreted as a two-dimensional arc that is
tracked and stored in memory as gesture data defining the
area-of-interest.

[0031] Another example of a gesture may be providing a
direction in a well-defined shopping area. For instance, a
user of a mobile terminal may initiate a regquest by
conducting a gesture for information while being located in
a shopping plaza. The wuser’s current position may be
located as being on the sidewalk by a GPS satellite. The
user may then gesture towards a store by moving the client
device in the direction of the store. This movement may
constitute a valid gesture that is used with the GPS data
to provide information regarding the store. As a result,
the user may receive information about the store (e.g.,
coupons, advertising, details of merchandise etc.).

[0032] In another example, according to an example
embodiment of the present inventive:  concept, the arc-
description may be generated by a separate device (e.g.
separate apparel worn by the wuser). For instance, a
bluetooth enabled device (i.e., a pair of sunglasses) may
offer another way to communicate gesture data (via the
direction of the user’s head) to the mobile device, which

may be interpreted as a valid gesture by the server 102. 2

9
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locally paired device that is capable of communicating with
the mobile device may provide an alternative to offering
gesture data, provided that the external device has the
requisite compass (i.e., orientation) functionality.

[0033] In the case of an orientation only type of
gesture, a direction of the device is used to represent a
valid gesture. Such an example gesture would regquire a
compass functionality and would offer a direction and an
angle that could be measured to identify the direction the
user is pointing without any arc movement being generated.
In turn, the angle could then be used to provide a
direction of interest, which could then be defined as a
larger area-of-interest.

[0034] Providing the information to the user may be
accomplished by a server or a plurality of distributed
servers. The plurality of distributed servers can offer
individualized treatment of the requests depending on the
local information stored in each server. The information
may be presented to the user via text message, push email
or an executable application on the user device.

[0035] The server 102 calculations. that may be
performed based on device location information and user
gesture information may include narrowing the area-of-
interest by beginning at a single point. For example, a
circle-shaped region based on a point may be narrowed by
offering an angle based on the gesture information that
could be used to narrow a section of the circle. The arc
path generated from the user gesture information could
define a pie slice of the circle as an area of interest.
Translating the pie slice to a map, may offer the locations
of stores or facilities wholly or partially within only the

defined pie slice.

10
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[0036] Server calculations include converting the user
supplied area-of-interest (arc) and “fitting” it to a
preset granularity for the categorization of information
(e.g. the server may use 60 degree arcs 1in hexagons or
circles of map data). The client 101 and server 102 may
exchange client-to-server and server-to-client information.
The links between client 101 and server 102 may be wireless
links enabled directly or through other transport networks.
The client 101 may initiate an area-of-interest request
that may include an initial compass heading and gesture
data.

[0037] The request which may include location, compass
heading, gesture arc, and distance information, may be sent
to the server 102 by the sending unit 120. The sending
unit, in turn, should generally be eguipped with all
necessary functions and hardware reguired to communicate
with the server 102.

[0038]1 More precise user preferred location
information may be generated by using a combination of a
predetermined location (i.e., latitude and longitude
determined via GPS or other location method) and a gesture
as input to an information source. In addition, a remote
database of location-relevant information filtered by user
preferences may offer more precise user preferred location
information when compared to the predetermined location and
gesture information. In addition, the area-of-interest may
be determined on the client device 101 before sending the
request to a server 102. The server 102 c¢ould further
modify the area-of-interest or simply Jjust populate the
area~of-interest with facility information of nearby
stores, gas stations or other wuser preferred facility

information.

11
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[0039] The user’s request for information pertaining
to a particular area-of-interest may provide optimized use
of the system resources, such as, bandwidth and network
resources. For instance, by pre-storing user preferences
and receiving user initiated area-of-interest informaﬁion,
the system may offer fast and optimized location
information to the user without requiring excessive
bandwidth requirements or processing resources. There may
also be a reduction in the overall amount of irrelevant
information being sent to the user.

[0040] In general, the gestures provide an input
mechanism for human interfacing with a computer or a
handheld device. Computers and handheld devices equipped
with gesture recognition sensors provide the necessary
hardware and software to recognize gesture input related to
hand movements or wvocal commands in varying degrees of
complexity. Some recognition systems utilize planar two-
dimensional (2D) or three-dimensional (3D) accelerometers
embedded in handheld devices, which, in turn, communicate
the human initiated data to their respective computing
engines to provide data geared at offering integrated human
input and location information reguests for additional
information.

[0041] Fig. 4 illustrates an example flow diagram of
the communications conducted between a user and a remote
location information server, according to an example
embodiment of the present inventive concept. Referring to
FIG. 4, a user makes a gesture at operation 400, it is then
determined by the user device or the server whether the
gesture is a wvalid known type of gesture at operation 401.
If not, the user is informed that gesture is not wvalid or

there is no result from that invalid gesture at operation

12
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403. If the gesture is valid the gesture information is
forwarded to the gesture server provided the server is
available at operation 404. If the server 1s not
available, the wuser is informed or the process does not
move forward at operation 405, and the process will end at
403.

[0042] If the server is available, the server proceeds
to define the area-of-interest based on the information it
receives and information which may be known to the gerver
at operation 406. The server will receive a regquest sent
for location information at operation 407 and if the
request 1s properly received, the operations will continue
to operation 410 denoted by “A”, and the process will
further be continued at FIG. 5. If the request is lost,
operation 409 will create an error message to re-transmit
the request.

[0043] Referring to FIG. 5, further details of the
location information processing between the client and
server 1s disclosed. For instance, continuing at “A”, now
that the preliminary communications between the client and
server have commenced. The additional client operations
are illustrated on the left and the server operations are
illustrated on the right. These operations may be
conducted independently by the client and/or server, or,
alternatively, may be conducted in parallel.

[0044] After receiving the area of interest request,
the server validates the request at operation 508 from the
client. Once the request 1s deemed wvalid, the server
calculates at operation 510 the geospatial boundaries of
the physical area that the wuser had indicated via the
gesture input to determine the physical area-of-interest.

If the request is not valid, an invalid request response

13
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will be generated and sent to the user at operation 509,
and the process will end at “B” operation 514. Moving
forward, the server will further determine the relevant
stores included in the area-of-interest = defined at
operation 511. Based on the results of operation 511, the
server will also determine the relevant advertisements at
operation 512 by cross-referencing the relevant stores with
advertisement information stored in a database. The server
will then send the results to the user at operation 513 and
will end at “B” in operation 514.

[0045] Referring to the left side of FIG. 5, while the
server 1is validating and locating the area-of-interest and
its related content, the client device is standing by and
waiting for the response at operation 501. During this
time period of waiting, the client device keeps checking
for the server response while keeping track of time at
operation 502. If a predefined timeout period expires, the
client will be informed that no response was received at
operation 506 and the process will end at 503.

[0046] On the other hand, if the response is received
within the timeout period and the result of the server
operations “B” 1is provided to the client, it is then
determined whether the request is wvalid or invalid at
operation 504. If the request 1is considered invalid the
client is informed at operation 507, and the process ends
at operation 503. If the request is deemed wvalid, the
client is informed of the results at operation 505, and the
process ends at operation 503.

[0047] The resent 1inventive concept is preferably
realized 1in a hardware device, such as, a computer,
cellular phone, or other mobile terminal device etc. In

other embodiments, the present invention may be realized in

14



WO 2011/068622 PCT/US2010/055585

hardware, software, firmware or a combination of hardware,
software and/or firmware.

[0048] The above example embodiments may also be
implemented in software code and may be stored on a
computer readable medium, such as, for example, non-
volatile memory devices (e.g., RAM, ROM, hard disk etc.).
The software code may be accessed from the computer
readable medium and may be executed by a processor. The
executed program may provide one or more of the features of

the example embodiments.

| [0049] While preferred embodiments of the present
invention have been described, it is to be understood that
the embodiments described are illustrative only and the
scope of the invention i1s to be defined solely by the
appended claims when considered with a full range of
equivalents and modifications (e.g., protocols, hardware

devices, software platforms etc.) thereto.
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CLAIMS

WHAT IS CLAIMED IS:

1. A method of providing location specific data to a
mobile terminal, the method comprising:

transmitting initial location data of +the mobile
terminal and user initiated gesture data to a server:

initiating a request to receive the requested location
data;

calculating a geographical area-of-interest based on
the initial location data and the user initiated gesture
data;

retrieving location specific data related to the area-
of-interest; and

transmitting the related location specific data to the

mobile terminal.

2. The method of c¢laim 1, wherein the gesture data
transmitted to the server comprises a movement of the

mobile terminal in a particular direction.

3. The method of c¢laim 1, wherein the gesture data
transmitted to the server comprises a voice command made by

the user of the mobile terminal.

4. The method of claim 1, wherein the gesture data is a

button selection entered into the mobile terminal.

5. The method of claim 1, wherein the location specific
data includes facilities located within the area-of-

interest.

16
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6. The method of claim 5, wherein the facilities comprise

at least one of shopping facilities and service facilities.

7. The method of claim 1, wherein the location specific
data includes advertisements of facilities located within

the area-of-interest.

8. The method of c¢laim 1, wherein the initial location

data is provided by a GPS position estimate.

9. The method of claim 1, wherein the gesture data 1is
provided by a direction estimate from a compass component

of the mobile terminal.

10. An apparatus configured to provide location specific
data teo a mobile terminal, the apparatus comprising:

a receiver configured to receive initial location data
of the mobile terminal and user initiated gesture data, and
to initiate a request“to receive the requested location
data;

a processor configured to calculate a geographical
area-of-interest based on the initial location data and the
user initiated gesture data, and to retrieve location
specific data related to the area-of-interest; and

a transmitter configured to transmit the related

location specific data to the mobile terminal.
11. The apparatus of claim 10, wherein the gesture data

received at the receiver comprises a movement of the mobile

terminal in a particular direction.

17
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12. The apparatus of claim 10, wherein the gesture data
received at the receiver comprises a voice command made by

the user of the mobile termiﬁal.

13. The apparatus of claim 10, wherein the gesture data is

a button selection entered into the mobile terminal.

14. The apparatus of claim 10, wherein the location
specific data includes facilities located within the area-

of-interest.

15. The apparatus of claim 14, wherein the facilities
comprise at least one of shopping facilities and service

facilities.

16. The apparatus of «c¢laim 10, wherein the location
specific data includes advertisements of facilities located

within the area-of-interest.

17. The apparatus of claim 10, wherein the initial

location data is provided by a GPS ‘position estimate.

18. The apparatus of claim 10, wherein the gesture data is
provided by a direction estimate from a compass component

of the mobile terminal.

19. The apparatus of claim 10, further comprising:
a peripheral device worn by the user that communicates

the gesture data to the mobile terminal.

20. A computer readable medium embodying a computer

program that when executed controls a processor to perform:

18
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transmitting initial location data of a mobile
terminal and user initiated gesture data to a server;

initiating a reguest to receilve location specific
data;

calculating a geographical area-of-interest based on
the initial location data and the user initiated gesture
data;

retrieving location specific data related to the area-
of-interest; and

transmitting the related location specific data to the

mobile terminal.

19
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