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(54) Method, system and apparatus for determining geofence data based on estimated time of 
arrival

(57) An apparatus, method, and system for determin-
ing geofence data based on estimated time of arrival are
provided. At a computing device, geofence data is deter-
mined, wherein geographic boundaries associated with
the geofence data are based on a given estimated time
of arrival (ETA) from one of the given location and a cur-
rent location of a handheld communication device. Given

location data associated with the given location is trans-
mitted to the handheld communication device, via a com-
munication interface, when the current location of the
handheld communication device and the given location
are each within the geographic boundaries such that the
handheld communication device is transportable to the
given location within the given estimated time of arrival.
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Description

FIELD

[0001] The specification relates generally to computer
systems, and specifically to a method, system and ap-
paratus for determining geofence data based on estimat-
ed time of arrival.

BACKGROUND

[0002] The evolution of computers is currently quite
active in the mobile device environment. It is now
well-known to including calendaring, contacts, and mes-
saging functions in mobile devices. More recently, there
has been a veritable explosion of the number and type
of applications that are configured to the unique form
factors and computing environments of mobile devices.

SUMMARY

[0003] An aspect of the specification provides a com-
puting device comprising: a memory; a communication
interface enabled to communicate with a handheld com-
munication device; and a processor enabled to: deter-
mine geofence data, wherein geographic boundaries as-
sociated with the geofence data are based on a given
estimated time of arrival (ETA) from one of a given loca-
tion and a current location of the handheld communica-
tion device; and transmit to the handheld communication
device, via the communication interface, given location
data associated with the given location when the current
location of the handheld communication device and the
given location are each within the geographic boundaries
such that the handheld communication device is trans-
portable to the given location within the given estimated
time of arrival.
[0004] The given ETA can be from the given location,
the geographic boundaries of the geofence data can sur-
round the given location, and the given location data as-
sociated with the given location can be transmitted to the
handheld communication device when the current loca-
tion of the communication device is within the geographic
boundaries. The memory can store registration data as-
sociated with the handheld communication device, and
the processor can be further enabled to transmit the given
location data to the handheld communication device only
when the registration data is indicative that the handheld
communication device is registered to receive data as-
sociated with the given location. The given location data
can comprise offer data associated with the given loca-
tion.
[0005] The processor can be further enabled to trans-
mit to the handheld communication device, via the com-
munication interface, the given location data in a push
operation.
[0006] The processor can be further enabled to: re-
ceive, via the communication interface, search parame-

ter data from the handheld communication device; and
perform a search based on the search parameter data
to produce search results data, wherein, the given ETA
can be from the current location of the handheld commu-
nication device, the geographic boundaries of the ge-
ofence data can surround the current location of the
handheld communication device, and the search results
data can comprise the given location data, the search
results data comprising only results associated with given
locations within geographic boundaries associated with
the geofence data, including the given location. The
search results can be sorted according to a respective
ETA associated with each of the given locations.
[0007] The processor can be further enabled to trans-
mit to the handheld communication device, via the com-
munication interface, the search results data in a pull
operation.
[0008] The geographic boundaries can comprise a pol-
ygon.
[0009] The geographic boundaries can be based on
one or more of present traffic conditions, historical traffic
conditions, data received from a map server, and data
received from a traffic server.
[0010] Another aspect of the specification provides a
method comprising: determining geofence data, at a
computing device in communication with a handheld
communication device, wherein geographic boundaries
associated with the geofence data are based on a given
estimated time of arrival (ETA) from one of a given loca-
tion and a current location of the handheld communica-
tion device (101); and transmitting to the handheld com-
munication device, via the communication interface at
the computing device, given location data associated
with the given location when the current location of the
handheld communication device and the given location
are each within the geographic boundaries such that the
handheld communication device is transportable to the
given location within the given estimated time of arrival.
[0011] The given ETA can be from the given location,
the geographic boundaries of the geofence data can sur-
round the given location, and the given location data as-
sociated with the given location can be transmitted to the
handheld communication device when the current loca-
tion of the communication device is within the geographic
boundaries. A memory of the computing device can
stores registration data associated with the handheld
communication device, and the method can further com-
prise transmitting the given location data to the handheld
communication device only when the registration data is
indicative that the handheld communication device is reg-
istered to receive data associated with the given location.
The given location data can comprise offer data associ-
ated with the given location.
[0012] The method can further comprise transmitting
to the handheld communication device, via the commu-
nication interface, the given location data in a push op-
eration.
[0013] The method can further comprise: receiving, via
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the communication interface, search parameter data
from the handheld communication device; and perform-
ing a search based on the search parameter data to pro-
duce search results data, wherein, the given ETA can be
from the current location of the handheld communication
device, the geographic boundaries of the geofence data
can surround the current location of the handheld com-
munication device, and the search results data can com-
prise the given location data, the search results data com-
prising only results associated with given locations within
geographic boundaries associated with the geofence da-
ta, including the given location. The search results can
be sorted according to a respective ETA associated with
each of the given locations.
[0014] The method can further comprise transmitting
to the handheld communication device, via the commu-
nication interface, the search results data in a pull oper-
ation.
[0015] The geographic boundaries can comprise a pol-
ygon.
[0016] The geographic boundaries can be based on
one or more of present traffic conditions, historical traffic
conditions, data received from a map server, and data
received from a traffic server.
[0017] Yet a further aspect of the specification provides
a computer program product, comprising a computer us-
able medium having a computer readable program code
adapted to be executed to implement a method compris-
ing: determining geofence data, at a computing device
in communication with a handheld communication de-
vice, wherein geographic boundaries associated with the
geofence data are based on a given estimated time of
arrival (ETA) from one of a given location and a current
location of the handheld communication device (101);
and transmitting to the handheld communication device,
via the communication interface at the computing device,
given location data associated with the given location
when the current location of the handheld communication
device and the given location are each within the geo-
graphic boundaries such that the handheld communica-
tion device is transportable to the given location within
the given estimated time of arrival.

BRIEF DESCRIPTIONS OF THE DRAWINGS

[0018] For a better understanding of the various imple-
mentations described herein and to show more clearly
how they may be carried into effect, reference will now
be made, by way of example only, to the accompanying
drawings in which::
[0019] Fig. 1 depicts a map including geofences, ac-
cording to the prior art.
[0020] Fig. 2 depicts a system for determining ge-
ofence data based on estimated time of arrival, according
to non-limiting implementations.
[0021] Fig. 3 depicts a method for determining ge-
ofence data based on estimated time of arrival, according
to non-limiting implementations.

[0022] Fig. 4 depicts a map including a geofence based
on estimated time of arrival, according to non-limiting im-
plementations.
[0023] Fig. 5 depicts a map including a geofence based
on estimated time of arrival, according to non-limiting im-
plementations.
[0024] Fig. 6 depicts a system for determining ge-
ofence data based on estimated time of arrival, according
to non-limiting implementations.
[0025] Fig. 7 depicts a map including a geofence based
on estimated time of arrival, according to non-limiting im-
plementations.
[0026] Fig. 8 depicts a system for determining ge-
ofence data based on estimated time of arrival, according
to non-limiting implementations.

DETAILED DESCRIPTION

[0027] Fig. 1 depicts a map 10, roads 11, a first geo-
graphic location 12a where a first entity 13a is located,
a second geographic location 12b where a second entity
13b is located, a river 16, and a bridge 17 over river 16.
Map 10 further includes a current location 20 of a mobile
communication device 101. First geographic location 12a
and second geographic location 12b will also be gener-
ically referred to hereafter as a location 12 and collec-
tively referred to as locations 12. This convention will be
used throughout the present specification. Mobile com-
munication device 101 will also be referred to hereafter
as device 101.
[0028] In some applications, a remote computing de-
vice (similar to server 105 of Fig. 2 2, described in more
detail below) can determine a location of device 101 in
order to transmit given location data to device 101 via a
suitable communications network. For example, such a
remote computing device can be enabled to provide lo-
cation based services (LBS) such as transmitting offer
data (e.g. electronic coupons, electronic discounts, elec-
tronic notices that device 101 is close to a given entity at
a given location, electronic notices of sales at the given
location, electronic directions to a given location or the
like) to device 101 when device 101 is within a given
distance of a given location, such as one or more of lo-
cations 12. In these instances, the remote computing de-
vice determines respective distance-based geofences
around one or more of locations 12, and transmits the
offer data to device 101 when device 101 is within the
geographic boundaries associated with a respective ge-
ofence. For example, when device 101 is within 1 kilo-
metre of location 12a, the remote computing device can
transmit electronic offer data to device 101. It is further
appreciated that the term given location refers to a loca-
tion associated with an entity 13 (such as location 12),
while the term current location refers to a location of de-
vice 101, such as location 20.
[0029] Fig. 1 further depicts geofences 22a, 22b re-
spectively surrounding locations 12a, 12b, and it is ap-
preciated that location 20 is within the geographical
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boundaries of geofence 22a, but not within geofence 22b.
Hence, offer data associated with location 12a will be
transmitted to device 101, but offer data associated with
location 12b will not be transmitted to device 101. In other
words, location 20 of device 101 is closer in distance to
location 12a than location 12b. However, as location 12a
is across river 16 from location 20, a travel time from
location 20 to location 12a is greater than a travel time
from location 20 to location 12b. Hence received offer
data associated with location 12a will not be as relevant
and/or as useful to device 101 as unreceived offer data
associated with location 12b.
[0030] Similarly, when device 101 initiates a search for
entities via the remote computing, a geofence (not de-
picted) can be determined around device 101, and enti-
ties 13 within the geofence can be provided in search
results while entities 13 outside the geofence surround-
ing device 101 can be omitted from the search results.
Alternatively, when both entities are within the geofence,
the search results can be ordered with respect to distance
from location 20. In either case, the most relevant search
results are either omitted or improperly prioritized in the
provided search results as a travel time from location 20
to entity 13b at location 12b is shorter than a travel time
from location 20 to entity 13a at location 12a, even though
the distance between location 20 and location 12a is
shorter than a distance between location 20 and location
12b.
[0031] Hence, attention is now directed to Fig. 2, which
depicts a system 100 for determining geofence data
based on estimated time of arrival (ETA), rather than dis-
tance. System 100 comprises device 101 and a server
105 in communication via a link 107. Device 101 com-
prises a processing unit 120 in communication with a
memory device 122, a communication interface 124, a
display device 126, an input device 128, and a location
device 129 for example via a computing bus (not depict-
ed). Memory device 122, communication interface 124,
and display device 126 will also be referred to hereafter
as, respectively, memory 122, interface 124 and display
126. Device 101 further comprises an application 136 for
receiving and displaying data received from server 105.
Application 136 can be stored in memory 122 and proc-
essed by processing unit 120.
[0032] Similarly server 105 comprises a processing
unit 160 in communication with a memory device 162,
and a communication interface 164, for example via a
computing bus (not depicted). Memory device 162 and
communication interface 164 will also be respectively re-
ferred to hereafter as memory 162 and interface 164.
Server 105 further comprises an application 176 for de-
termining geofence data based on ETA from one of a
given location and a current location of device 101. Ap-
plication 176 can be stored in memory 162 and processed
by processing unit 160.
[0033] In some implementations, server 105 is enabled
to communicate with one or more of a map server 109,
via a link 111, and a traffic server 113 via a link 115. In

other implementations, server 109 can be enabled with
the functionality of one or more map server 109 and traffic
server 111.
[0034] In general, device 101 comprises any suitable
portable electronic device enabled to communicate with
server 105, including but not limited to any suitable com-
bination of laptop computing devices, portable computing
device, mobile electronic devices, PDAs (personal digital
assistants), cellphones, smartphones and the like. Other
suitable electronic devices are within the scope of
present implementations.
[0035] Server 105 can be based on any well-known
server environment including a module that houses one
or more central processing units, volatile memory (e.g.
random access memory), persistent memory (e.g. hard
disk devices) and network interfaces to allow server 105
to communicate over links 107, 111, 115. For example,
server 105 can comprise a ProLiant® Server from
Hewlett-Packard Company, 3000 Hanover Street Palo
Alto, CA 94304-1185 USA having a plurality of central
processing units and having several gigabytes of random
access memory. However, it is to be emphasized that
this particular server is merely a non-limiting example,
and a vast array of other types of computing environ-
ments for server 105 are contemplated. Furthermore, it
is contemplated that server 105 can be implemented as
a plurality of interconnected servers, in a so-called server
farm, which are mirrored or otherwise configured for load
balancing or failover or high availability or any or all of
those. It is further appreciated that each of map server
109 and traffic server 113 can be similar to server 105.
In some implementations, map server 109 and traffic
server 113 are further enabled to communicate with each
other.
[0036] Link 107 comprises any suitable link between
device 101 and server 105, including any suitable com-
bination of wired and/or wireless links, wired and/or wire-
less devices and/or wired and/or wireless networks, in-
cluding but not limited to any suitable combination of USB
(universal serial bus) cables, serial cables, wireless links,
cell-phone links, wireless data, Bluetooth links, NFC
(near field communication) links, WiFi links, WiMax links,
packet based links, the Internet, analog networks, the
PSTN (public switched telephone network), access
points, and the like, and/or a combination. However, it is
appreciated that at least a portion of link 107 that is linked
to device 101 is wireless as device 101 is mobile and
enabled to communicate with server 105 while being
transported. Other suitable communication link and/or
devices and/or networks are within the scope of present
implementations. It is further appreciated that links 111,
115 are similar to link 107, however there is no restriction
that at least a portion of links 111, 115 be wireless. Any
link between map server 109 and traffic server 113 can
be similar to one or both of links 111, 115.
[0037] Processing unit 120 comprises any suitable
processor, or combination of processors, including but
not limited to a microprocessor, a central processing unit
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(CPU) and the like. Other suitable processing units are
within the scope of present implementations.
[0038] Device 101 includes at least one input device
128. Input device 200 is generally enabled to receive
input data, and can comprise any suitable combination
of input devices, including but not limited to a keyboard,
a keypad, a pointing device, a mouse, a track wheel, a
trackball, a touchpad, a touch screen and the like. Other
suitable input devices are within the scope of present
implementations.
[0039] Input from input device 128 is received at proc-
essor 120 (which can be implemented as a plurality of
processors). Processor 120 is configured to communi-
cate with memory 122, which can comprise one or more
of a non-volatile storage unit (e.g. Erasable Electronic
Programmable Read Only Memory ("EEPROM"), Flash
Memory) and a volatile storage unit (e.g. random access
memory ("RAM")). Programming instructions that imple-
ment the functional teachings of device 101 as described
herein are typically maintained, persistently, in the non-
volatile storage unit and used by processor 120 which
makes appropriate utilization of the volatile storage unit
during the execution of such programming instructions.
Those skilled in the art will now recognize that memory
122 is an example of non-transitory computer readable
media that can store programming instructions executa-
ble on processor 120. It is further appreciated that mem-
ory 122 is also an example of memory units and/or mem-
ory modules.
[0040] In general, memory 122 can comprise any suit-
able memory device, including but not limited to any suit-
able one of, or combination of, volatile memory, non-vol-
atile memory, random access memory (RAM), read-only
memory (ROM), hard drive, optical drive, flash memory,
magnetic computer storage devices (e.g. hard disks, flop-
py disks, and magnetic tape), optical discs, and the like.
Other suitable memory devices are within the scope of
present implementations. In particular, memory 122 is
enabled to store application 136.
[0041] Communication interface 122 comprises any
suitable communication interface, or combination of
communication interfaces. In particular communication
interface 122 is enabled to communicate with server 105
via link 107 using any suitable wireless protocol. Accord-
ingly, communication interface 122 is enabled to com-
municate according to any suitable protocol which is
compatible with link 107, including but not limited to wire-
less protocols, cell-phone protocols, wireless data pro-
tocols, Bluetooth protocols, NFC (near field communica-
tion) protocols, packet based protocols, Internet proto-
cols, analog protocols, PSTN (public switched telephone
network) protocols, WiFi protocols, WiMax protocols and
the like, and/or a combination. Other suitable communi-
cation interfaces and/or protocols are within the scope
of present implementations. It is further appreciated that
interface 122 can be implemented as one or more radios
configured to communicate over link 107. In general, it
will be understood that interface 122 is configured to cor-

respond with the network architecture that is used to im-
plement link 107. (In other implementations a plurality of
links 107 with different protocols can be employed by
device 101 and thus a plurality of interfaces can be pro-
vided to support each link.).
[0042] Display 126 comprises any suitable one of or
combination of CRT (cathode ray tube) and/or flat panel
displays (e.g. LCD (liquid crystal display), plasma, OLED
(organic light emitting diode), capacitive or resistive
touchscreens, and the like).
[0043] Device 101 further comprises location device
129, comprising any suitable combination of hardware
and software for determining a location of device 101.
For example, location device 129 can comprise a GPS
(Global Positioning System) device, a triangulation de-
vice, triangulation software and the like. It is appreciated
that processor 120 is interconnected with location device
129 such that processor 120 can retrieve a present lo-
cation from location device 129 and thereby determine
the present location.
[0044] In any event, it should be appreciated that in
general a wide variety of configurations for device 101
are contemplated.
[0045] Attention is now directed to Fig. 3 which depicts
a method 300 for determining geofence data based on
estimated time of arrival. In order to assist in the expla-
nation of method 300, it will be assumed that method 300
is performed using system 100. Furthermore, the follow-
ing discussion of method 300 will lead to a further under-
standing of system 100 and its various components.
However, it is to be understood that system 100 and/or
method 300 can be varied, and need not work exactly as
discussed herein in conjunction with each other, and that
such variations are within the scope of present imple-
mentations. In particular, it is appreciated that method
300 is implemented in system 100 by processing unit 160
of server 105.
[0046] At block 301, server 105 determines geofence
data, wherein geographic boundaries associated with the
geofence data are based on a given estimated time of
arrival (ETA) from one of the given location and a current
location of the handheld communication device. At block
303, server 105 transmits to device 101, via interface
164, given location data associated with the given loca-
tion when the current location of the device 101 and the
given location are each within the geographic boundaries
such that device 101 is transportable to the given location
within the given estimated time of arrival.
[0047] Applications of method 300 will now be de-
scribed with reference to several non-limiting implemen-
tation.
[0048] In some non-limiting implementations, the given
ETA is from the given location, such as one of locations
12, the geographic boundaries of the geofence data sur-
round the given location, and the given location data as-
sociated with the given location is transmitted to device
101 when current location 20 of device 101 is within the
geographic boundaries. In some of these implementa-
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tions, memory 162 stores registration data associated
with device 101, and processor 160 is further enabled to
transmit the given location data to device 101 only when
the registration data is indicative that device 101 is reg-
istered to receive data associated with the given location.
For example, the given location data can comprise offer
data associated with the given location.
[0049] To illustrate these implementations, attention is
directed to Figs. 4, 5 and 6, which depict non-limiting
implementations incorporating location-based advertis-
ing such at with an ETA-based geofence can be around
a given location. In these implementations, participating
entities would like to offer electronic offers and the like
to users who are close by. Fig. 4 is substantially similar
to Fig. 1, with like elements having like numbers, however
an ETA-based geofence 422 is provided around location
12a. It appreciated that the full geographic boundaries
of geofence 422 are not depicted in Fig. 4, but extend
past the depicted jagged lines of geofence 422. In any
event, geofence 422 represents the geographic bound-
aries of where a given device could be located and trans-
ported to location 12a within a given estimated time pe-
riod, such as 5 minutes.
[0050] Fig. 5 is substantially similar to Fig. 1, with like
elements having like numbers, however an ETA-based
geofence 522 is provided around location 12b. It appre-
ciated that the full geographic boundaries of geofence
522 are not depicted in Fig. 5, but extend past the de-
picted jagged lines of geofence 522. In any event, ge-
ofence 522 represents the geographic boundaries of
where a given device could be located and transported
to location 12b within a given estimated time period, such
as 5 minutes.
[0051] Fig. 6 is substantially similar to Fig. 2, with like
elements having like numbers, however memory 162 fur-
ther stores registration data 622 associated with device
101. For example, registration data 622 can be stored in
a provisioning process wherein device 101 registers with
server 101 to receive offers associated with at least one
of entities 13; for example, registration data 622 can com-
prise an identifier of device 101 stored in association with
one or more identifiers of entities 13. Memory 162 further
stores location data 624 comprising one or more of loca-
tions 12 (e.g. in GPS coordinates or the like). Memory
162 further stores given ETA data 626, such as a given
driving time to a given location, such as one or more of
locations 12; for example, given ETA data 626 can com-
prise a time of "5 minutes" in any suitable format. Each
of location data 624, and given ETA data 626 can be
stored in memory 162 in a provisioning process.
[0052] In these implementations, geofence data 630
can be generated by querying map server 109 to receive
map data 635 via link 111, for example using location
data 624 as input to map server 109; in other words, map
data 635 includes a given location 12 (i.e. one of locations
12a, 12b), and can, for example, be centered on a given
location 12. In some alternative implementations, ge-
ofence data 630 can be further generated by querying

traffic server 113 to receive traffic data 640 via link 115,
for example using map data 635 as an input to traffic
server 113. Traffic data 640 comprises data indicative of
traffic patterns on roads 11, including but not limited to
estimated driving times from the given location 12 along
roads 11. In some implementations traffic data 640 com-
prises current traffic data obtained via monitoring of sen-
sors embedded in roads 11 and/or from estimated traffic
patterns from observation of roads 11 (e.g. via cameras
etc.). In other implementations, traffic data 640 can com-
prise historical traffic data based on historical traffic pat-
terns on roads 11. While possibly not as accurate as traf-
fic data based on sensors and/or monitoring, historical
traffic data can be faster to generate.
[0053] In any event, server 105 determines geofence
data 630 based on map data 635, given ETA data 626,
and optionally traffic data 640. Server 105 can also take
into account an average driving speed along roads 11
and/or speed limits along roads 11 when determining ge-
ofence data 630. With reference to Fig. 4, and assuming
that the given location 12 comprises location 12a, it is
appreciated that geofence data 630 comprises data rep-
resentative of geofence 422. In other words, geofence
data 630 is representative of geographic boundaries that
can be reached within 5 minutes by driving a vehicle to
location 12a along roads 11. Comparing ETA based ge-
ofence 422 to with distance base geofence 22a, it is ap-
preciated that device 101 is outside the geographical
boundaries of geofence 422 even though device 101 is
within the geographical boundaries of geofence 22a.
[0054] Attention is next directed to Fig. 5, which depicts
geofence 522 around given location 522. Comparing
ETA based geofence 422 to with distance base geofence
22b, it is appreciated that device 101 is within the geo-
graphical boundaries of geofence 522 even though de-
vice 101 is outside the geographical boundaries of ge-
ofence 22b.
[0055] Attention is next directed to Fig. 6, wherein giv-
en location data 650a, 650b is stored in memory 162. It
is appreciated that given location data 650a comprises
location data associated with location 12a and/or entity
13a, while given location data 650b comprises location
data associated with location 12b and/or entity 13b. Each
set of data 650 can include, but is not limited to, offer
data, electronic coupons, electronic discounts, electronic
notices that device 101 is close a given entity at the given
location, electronic notices of sales at the given location,
electronic directions to a given location or the like.
[0056] In any event, server 105 determines a location
of device 101, for example by receiving current location
data 660 from device 101 in at least one of push and pull
operation between device 101 and server 105. For ex-
ample current location data, 660 comprising a current
location 20 of device 101, can be generated by location
device 129 and transmitted to server 105 via interface
124. Transmission of current location data 660 can occur
periodically and/or on as requested basis.
[0057] When server 105 receives current location data
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660, server 105 then compares current location data 660
to the geographic boundaries of geofence data 630 (e.g.
a geofence around location 12b). When current location
660 of device 101 is within the geographic boundaries of
geofence data 630 (e.g. such that device 101 is trans-
portable to location 12b within a given estimated time of
arrival), given location data 650 associated with geofence
data 630 is transmitted device 101, via interface 164. For
example, when current location data 20 is received, proc-
essor 160 compares current location data 660 to ge-
ofence data associated with geofence 422 and geofence
522 to determine when device 101 is within either ge-
ofence 422 and/or geofence 522. When device 101 is
within a given geofence (e.g. within geofence 522 as in
Fig. 5) the corresponding given location data 650b is
transmitted to device 101, as depicted in Fig. 6. As device
101 is not within geofence 422, given location data 650a
is not transmitted to device 101. For example, an
ETA-based geofence can hence be set around a point-
of-interest (POI) (such as a coffee shop) and offer deals
to users/devices within a certain ETA. This would make
the deal more relevant since the user is within a certain
time from the storefront rather than a certain distance.
This has the potential of increasing conversion rates (i.e.
rate at which an electronic offer is redeemed, thereby
bringing users to the POI).
[0058] This contrasts with what would have happened
had geofences 22 been used to determine whether to
transmit given location data 650: in this instance, given
location data 650a would have been transmitted rather
than given location data 650b, and device 101 could have
been directed to geographically closer location 12a,
passing by location 12b on the way.
[0059] It is appreciated that geofence data 630 can be
generated periodically and/or upon request and/or upon
receiving current location data 660. For example, ge-
ofence data 630 can be generated several times a day.
Furthermore, once geofence data 630 is generated, ge-
ofence data 620 can be dynamically adjusted based on
traffic conditions, by querying traffic server 113 (e.g. pe-
riodically) and receiving updated traffic data, similar to
traffic data 640 but for a current given time period.
[0060] In general it is appreciated transmission of given
location data 650 can occur within a given time period of
generating geofence data 630 such that given location
data 650 and geofence data 630 is current with respect
to a location of device 101. However, a tradeoff can occur
between when geofence data 630 is generated and
processing of server 105. For example, the more often
geofence data 630 is generated, the more accurate ge-
ofence data 630 will be with respect to current traffic con-
ditions, however this can be processing intensive. Alter-
natively, traffic data 640 can comprise historical traffic
data rather then current traffic data (e.g. average traffic
patterns on roads 11 at different times of day), and ge-
ofence data 630 can be generated once for a given
number of time periods throughout a day (for example
every hour, every half hour and the like), and stored at

server 105. Hence, when current location data 660 is
received, geofence data 630 is not regenerated, but a
previously generated set of geofence data associated
with a closest time of day is used to determine whether
to transmit given location data 650.
[0061] It is further appreciated that geofence data 630
can be generated for any suitable number of locations
and/or entities, and device 101 can register to receive
given location data associated with any suitable number
of locations and/or entities. In these implementations,
server 105 tracks the location of device 101 and transmits
given location data 650 whenever device 101 enters a
given geofence, such as geofences 422, 522. In other
words, server 105 is monitoring traffic into and out of ETA
based geofences 422, 522, and transmitting electronic
offer data to devices that are within a given ETA of re-
spective locations 12a, 12b.
[0062] It is further appreciated that server 105 trans-
mits given location data 660 in a push operation.
[0063] In general then, it is appreciated that in the
non-limiting example provided with reference to Figs 4-6,
processing unit 160 is enabled to: determine geofence
data 630 based a given estimated time of arrival (ETA)
to given location 12b; and transmit, via interface 164, to
device 101 given location data 650b associated with giv-
en location 12b when a current location 20 of device 101
and given location 12b are each within the geographic
boundaries (e.g. geofence 522) such that device 101 is
transportable to given location 12b within the given esti-
mated time of arrival. In these non-limiting examples, ge-
ofences are provided around points of interest and elec-
tronic offer data transmitted to devices that enter the ge-
ofence. In some implementations, location data 650b can
be transmitted only when memory 162 stores registration
data indicative that device 101 is registered to receive
given location data associated with a given location.
[0064] In alternative implementations, an ETA based
geofence surrounding device 101 can be determined and
electronic offer data can transmitted to device 101 when
a given location is within the geofence surrounding de-
vice 101. In these implementations, processing unit 160
can be enabled to: determine geofence data based on a
current location of device 101 and a given estimated time
of arrival (ETA) from the current location; and transmit,
via interface 164, to device 101 given location data as-
sociated with a given location when the current location
of the device 101 and the given location are each within
the geographic boundaries such that device 101 is trans-
portable to the given location within the given estimated
time of arrival. In some implementations, location data
650b can be transmitted only when memory 162 stores
registration data indicative that device 101 is registered
to receive given location data associated with a given
location.
[0065] A similar application can be provided in
along-route advertising using ETA based geofences. For
example, server 105 could also check for locations and/or
entities associated with given location data 650 (including
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but not limited to advertising partners) along a route being
taken by device 101 (i.e. based on updated current loca-
tion data) and calculate ETA based geofences along the
route. Server 105 could be further enabled to transmit
given location data 650 to device 101 based on any suit-
able algorithm, including but not limited to: when device
101 enters a given geofence; prior to device 101 entering
a given geofence which can optionally based on an es-
timate of when device 101 might enter a given geofence;
profiling of a user associated with device 101; favorite
brands associated with a user of device 101; transaction
history; or the like. In implementations where profiling,
favourite brands and transaction histories are used to
determine when and/or whether to transmit given location
data 650 to device 101, device 101 need not be registered
to received given location data 650. In any event, it is
appreciated that the transmitted given location data 650
would offer relevant material (including but not limited to
as advertisements) associated with the closest associ-
ated locations and/or entities.
[0066] In yet further implementations, server 105 is fur-
ther enabled to: receive, via interface 164, search pa-
rameter data from device 101 and perform a search
based on the search parameter data to produce search
results data. In these implementations, the given ETA is
from current location 20 of device 101 and the geographic
boundaries of the geofence data surround current loca-
tion 20 device 101. The search results data comprises
the given location data, the search results data compris-
ing only results associated with given locations within
geographic boundaries associated with the geofence da-
ta, including the given location.
[0067] To illustrate these implementations, attention is
directed to Figs. 7 and 8 which illustrate search imple-
mentations, wherein search results are associated with
ETA based geofence data. Fig. 7 is substantially similar
to Fig. 1, with like elements having like numbers, however
an ETA-based geofence 722 is provided around location
20. It appreciated that the full geographic boundaries of
geofence 722 are not depicted in Fig. 7, but extend past
the depicted jagged lines of geofence 722. In any event,
geofence 722 represents the geographic boundaries of
where device 101 could be transported from location 20
within a given estimated time period, such as 5 minutes.
[0068] With reference, to Fig. 8, which is substantially
similar to Fig. 2, with like elements having like numbers,
server 105 can be enabled to receive search parameter
data 810 from device 101 via link 107, as well as current
location data 820, similar to current location data 660.
Search parameter data 810 comprises data to be
searched, such as text data for searching for entities 13.
Search parameter data 810 can optionally comprise giv-
en ETA data, for example "5 minutes", indicating that
only entities within a given ETA are to be provided in
search results. While depicted separately in Fig. 8, data
810, 820 can be bundled together for transmission.
[0069] Server 105 receives search parameter data 810
and current location data 820, and performs a search

(e.g. via search server, not depicted) to obtain search
results 830 which are optionally stored at memory 162,
as depicted. In the present example, it is assumed that
search results 830 comprise identifiers of entities 13 and
respective locations 12.
[0070] Server 105 further determines geofence data
832 by retrieving map data 835 and traffic data 840 from
map server 109 and traffic server 113, respectively, sim-
ilar to the processes described above. In these imple-
mentations, however, geofence data 832 is indicative of
the geographic boundaries of geofence 722 of Fig. 7 sur-
rounding location 20 where device 101 is located.
[0071] Hence, server 105 can then determine whether
a given entity 13 in search results is inside or outside
geofence 722. When one or more given entities are inside
geofence 722 (i.e. entity 13b) search results data 850 is
generated that comprise only results associated the one
or more given entities. Search results data 850 omit those
entities not inside geofence 722. Search results data 850
are transmitted back to device 101. In the depicted ex-
ample, search results data 850 would comprise only an
identifier of entity 13b, along with a respective location
12b and optionally an estimated time of arrival from lo-
cation 20 to location 12b.
[0072] Alternatively, search results data 850 can in-
clude all entities 13 in search results 830, but sorted ac-
cording to estimated time of arrival: e.g. Entity 13b at
location 12b, 2 mins; Entity 13a at location 12a, 20 min-
utes.
[0073] In other words, search results data 850 com-
prises a subset of search results 830, search results data
850 being filtered based on geofence 722 and/or an re-
spective ETAs to locations 13.
[0074] It is yet further appreciated that search results
data 850 are transmitted to device 101 in a pull operation.
[0075] In other words, in these implementations,
processing unit 160 is enabled to: receive, via interface
164, search parameter data from a communication de-
vice; determine a current location of the communication
device; determine geofence data based on a given esti-
mated time of arrival (ETA) from the current location; per-
form a search based on the search parameter data to
produce search results data; and transmit, via interface
164, to the communication device the search results da-
ta, wherein the search results data comprises only results
associated with given locations within geographic bound-
aries associated with the geofence data such that the
given communication device is transportable between
the current location and the given locations within the
given estimated time of arrival. Alternatively, the search
results data can be ordered based on a respective esti-
mated times of arrival between the communication de-
vice and each location.
[0076] It is yet further appreciated that geofence
boundaries described herein are generally polygons and
not circles as they are based on estimated times of arrival
along roads etc., and that the boundaries of the polygons
can be adjusted dynamically based on traffic conditions.
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[0077] Other implementations of ETA based geofenc-
ing are within the scope of present implementations. For
example, when a user having a device similar to device
101 desires a ride from an acquaintance, the device can
initiate a search at a server, such as server 105, for lo-
cations of acquaintances within a given ETA based ge-
ofence (assuming a location of each acquaintance can
be determined by the server). The server can then return
search results of acquaintances that are within the given
ETA based geofence (e.g. within a 5 minute drive or the
like), and/or the results can be sorted according to ETA
of each acquaintance.
[0078] While implementations heretofore have been
described with respect to traffic conditions, it is appreci-
ated that ETA based geofencing can also be based on
walking conditions and/or conditions of a transportation
system (e.g. buses subways).
[0079] In any event, by using ETA based geofencing
when transmitting location based data, such as offer da-
ta, and/or when sorting/limting search results, more ac-
curate targeting of devices and/or searching can occur.
[0080] Those skilled in the art will appreciate that in
some implementations, the functionality of device 101,
server 105, map server 109 and traffic server 113 can
be implemented using pre-programmed hardware or
firmware elements (e.g., application specific integrated
circuits (ASICs), electrically erasable programmable
read-only memories (EEPROMs), etc.), or other related
components. In other implementations, the functionality
of device 101, server 105, map server 109 and traffic
server 113 can be achieved using a computing apparatus
that has access to a code memory (not shown) which
stores computer-readable program code for operation of
the computing apparatus. The computer-readable pro-
gram code could be stored on a computer readable stor-
age medium which is fixed, tangible and readable directly
by these components, (e.g., removable diskette, CD-
ROM, ROM, fixed disk, USB drive). Furthermore, it is
appreciated that the computer-readable program can be
stored as a computer program product comprising a com-
puter usable medium. Further, a persistent storage de-
vice can comprise the computer readable program code.
It is yet further appreciated that the computer-readable
program code and/or computer usable medium can com-
prise a non-transitory computer-readable program code
and/or non-transitory computer usable medium. Alterna-
tively, the computer-readable program code could be
stored remotely but transmittable to these components
via a modem or other interface device connected to a
network (including, without limitation, the Internet) over
a transmission medium. The transmission medium can
be either a non-mobile medium (e.g., optical and/or digital
and/or analog communications lines) or a mobile medium
(e.g., microwave, infrared, free-space optical or other
transmission schemes) or a combination thereof.
[0081] A portion of the disclosure of this patent docu-
ment contains material which is subject to copyright pro-
tection. The copyright owner has no objection to the fac-

simile reproduction by any one of the patent document
or patent disclosure, as it appears in the Patent and
Trademark Office patent file or records, but otherwise
reserves all copyrights whatsoever.
[0082] Persons skilled in the art will appreciate that
there are yet more alternative implementations and mod-
ifications possible, and that the above examples are only
illustrations of one or more implementations. The scope,
therefore, is only to be limited by the claims appended
hereto.

Claims

1. A computing device (105) comprising:

a memory (162);
a communication interface (164) enabled to
communicate with a handheld communication
device (101); and
a processor (160) enabled to:

determine geofence data, wherein geo-
graphic boundaries associated with the ge-
ofence data are based on a given estimated
time of arrival (ETA) from one of a given
location and a current location of the hand-
held communication device (101); and
transmit to the handheld communication de-
vice (101), via the communication interface
(164), given location data associated with
the given location when the current location
of the handheld communication device
(101) and the given location are each within
the geographic boundaries such that the
handheld communication device (101) is
transportable to the given location within the
given estimated time of arrival.

2. The computing device (105) of claim 1, wherein:

the given ETA is from the given location,
the geographic boundaries of the geofence data
surround the given location, and
the given location data associated with the given
location is transmitted to the handheld commu-
nication device (101) when the current location
of the communication device (101) is within the
geographic boundaries.

3. The computing device (105) of claim 2, wherein the
memory (162) stores registration data associated
with the handheld communication device (101), the
processor (160) further enabled to transmit the given
location data to the handheld communication device
(101) only when the registration data is indicative
that the handheld communication device (101) is
registered to receive data associated with the given

15 16 



EP 2 584 516 A9

10

5

10

15

20

25

30

35

40

45

50

55

location.

4. The computing device (105) of claim 3, wherein the
given location data comprises offer data associated
with the given location.

5. The computing device (105) of any of claims 1 to 4,
wherein the processor (160) is further enabled to
transmit to the handheld communication device
(101), via the communication interface (164), the giv-
en location data in a push operation.

6. The computing device (105) of any of claims 1 to 5,
wherein the processor (160) is further enabled to:

receive, via the communication interface (164),
search parameter data from the handheld com-
munication device (101); and
perform a search based on the search parame-
ter data to produce search results data, wherein,
the given ETA is from the current location of the
handheld communication device (101),
the geographic boundaries of the geofence data
surround the current location of the handheld
communication device (101), and
the search results data comprises the given lo-
cation data, the search results data comprising
only results associated with given locations with-
in geographic boundaries associated with the
geofence data, including the given location.

7. The computing device (105) of claim 6, wherein the
search results are sorted according to a respective
ETA associated with each of the given locations.

8. The computing device (105) of any of claims 1 to 7,
wherein the processor (160) is further enabled to
transmit to the handheld communication device
(101), via the communication interface (164), the
search results data in a pull operation.

9. The computing device (105) of any of claims 1 to 8,
wherein the geographic boundaries comprise a pol-
ygon.

10. The computing device (105) of any of claims 1 to 9,
wherein the geographic boundaries are based on
one or more of present traffic conditions, historical
traffic conditions, data received from a map server,
and data received from a traffic server.

11. A method comprising:

determining geofence data, at a computing de-
vice (105) in communication with a handheld
communication device (101), wherein geo-
graphic boundaries associated with the ge-
ofence data are based on a given estimated time

of arrival (ETA) from one of a given location and
a current location of the handheld communica-
tion device (101); and
transmitting to the handheld communication de-
vice (101), via the communication interface
(164) at the computing device (105), given loca-
tion data associated with the given location
when the current location of the handheld com-
munication device (101) and the given location
are each within the geographic boundaries such
that the handheld communication device (101)
is transportable to the given location within the
given estimated time of arrival.

12. The method of claim 11, wherein:

the given ETA is from the given location,
the geographic boundaries of the geofence data
surround the given location, and
the given location data associated with the given
location is transmitted to the handheld commu-
nication device (101) when the current location
of the communication device (101) is within the
geographic boundaries.

13. The method of claim 12, wherein a memory (162) of
the computing device (105) stores registration data
associated with the handheld communication device
(101), the method further comprising transmitting the
given location data to the handheld communication
device (101) only when the registration data is indic-
ative that the handheld communication device (101)
is registered to receive data associated with the giv-
en location.

14. The method of claim 11, further comprising:

receiving, via the communication interface
(164), search parameter data from the handheld
communication device (101); and
performing a search based on the search pa-
rameter data to produce search results data,
wherein,
the given ETA is from the current location of the
handheld communication device (101),
the geographic boundaries of the geofence data
surround the current location of the handheld
communication device (101), and
the search results data comprises the given lo-
cation data, the search results data comprising
only results associated with given locations with-
in geographic boundaries associated with the
geofence data, including the given location.

15. A computer program product, comprising a compu-
ter usable medium having a computer readable pro-
gram code adapted to be executed to implement a
method comprising:
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determining geofence data, at a computing de-
vice (105) in communication with a handheld
communication device (101), wherein geo-
graphic boundaries associated with the ge-
ofence data are based on a given estimated time
of arrival (ETA) from one of a given location and
a current location of the handheld communica-
tion device (101); and
transmitting to the handheld communication de-
vice (101), via the communication interface
(164) at the computing device (105), given loca-
tion data associated with the given location
when the current location of the handheld com-
munication device (101) and the given location
are each within the geographic boundaries such
that the handheld communication device (101)
is transportable to the given location within the
given estimated time of arrival.

Amended claims in accordance with Rule 137(2)
EPC.

1. A computing device (105) comprising:

a memory (162);
a communication interface (164) enabled to
communicate with a handheld communication
device (101); and
a processor (160) enabled to:

determine geofence data, wherein geo-
graphic boundaries associated with the ge-
ofence data are based on a given estimated
time of arrival (ETA) from one of a given
location and a current location of the hand-
held communication device (101) and are
dynamically adjustable based on traffic con-
ditions; and
transmit to the handheld communication de-
vice (101), via the communication Interface
(164), given location data associated with
the given location when the current location
of the handheld communication device
(101) and the given location are each within
the geographic boundaries such that the
handheld communication device (101) is
transportable to the given location within the
given estimated time of arrival.

2. The computing device (105) of claim 1, wherein:

the given ETA is from the given location,
the geographic boundaries of the geofence data
surround the given location, and
the given location data associated with the given
location is transmitted to the handheld commu-
nication device (101) when the current location

of the communication device (101) is within the
geographic boundaries.

3. The computing device (105) of claim 2, wherein
the memory (162) stores registration data associat-
ed with the handheld communication device (101),
the processor (160) further enabled to transmit the
given location data to the handheld communication
device (101) only when the registration data is indic-
ative that the handheld communication device (101)
is registered to receive data associated with the giv-
en location.

4. The computing device (105) of claim 3, wherein
the given location data comprises offer data associ-
ated with the given location.

5. The computing device (105) of claim 1, wherein
the processor (160) is further enabled to transmit to
the handheld communication device (101), via the
communication interface (164), the given location
data in a push operation.

6. The computing device (105) of claim 1, wherein
the processor (160) is further enabled to:

receive, via the communication interface (164),
search parameter data from the handheld com-
munication device (101); and
perform a search based on the search parame-
ter data to produce search results data, wherein,
the given ETA is from the current location of the
handheld communication device (101),
the geographic boundaries of the geofence data
surround the current location of the handheld
communication device (101), and
the search results data comprises the given lo-
cation data, the search results data comprising
only results associated with given locations with-
in geographic boundaries associated with the
geofence data, including the given location.

7. The computing device (105) of claim 6, wherein
the search results are sorted according to a respec-
tive ETA associated with each of the given locations.

8. The computing device (105) of claim 1, wherein
the processor (160) is further enabled to transmit to
the handheld communication device (101), via the
communication interface (164), the search results
data in a pull operation.

9. The computing device (105) of claim 1, wherein
the geographic boundaries comprise a polygon.

10. The computing device (105) of claim 1, wherein
the geographic boundaries are based on one or more
of present traffic conditions, historical traffic condi-
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tions, data received from a map server, and data
received from a traffic server.

11. A method comprising:

determining geofence data, at a computing de-
vice (105) in communication with a handheld
communication device (101), wherein geo-
graphic boundaries associated with the ge-
ofence data are based on a given estimated time
of arrival (ETA) from one of a given location and
a current location of the handheld communica-
tion device (101) and are dynamically adjustable
based on traffic conditions; and
transmitting to the handheld communication de-
vice (101), via the communication interface
(164) at the computing device (105), given loca-
tion data associated with the given location
when the current location of the handheld com-
munication device (101) and the given location
are each within the geographic boundaries such
that the handheld communication device (101)
is transportable to the given location within the
given estimated time of arrival.

12. The method of claim 11, wherein:

the given ETA Is from the given location,
the geographic boundaries of the geofence data
surround the given location, and
the given location data associated with the given
location is transmitted to the handheld commu-
nication device (101) when the current location
of the communication device (101) is within the
geographic boundaries.

13. The method of claim 12, wherein a memory (162)
of the computing device (105) stores registration da-
ta associated with the handheld communication de-
vice (101), the method further comprising transmit-
ting the given location data to the handheld commu-
nication device (101) only when the registration data
is indicative that the handheld communication device
(101) is registered to receive data associated with
the given location.

14. The method of claim 11, further comprising:

receiving, via the communication interface
(164), search parameter data from the handheld
communication device (101); and
performing a search based on the search pa-
rameter data to produce search results data,
wherein,
the given ETA is from the current location of the
handheld communication device (101),
the geographic boundaries of the geofence data
surround the current location of the handheld

communication device (101), and
the search results data comprises the given lo-
cation data, the search results data comprising
only results associated with given locations with-
in geographic boundaries
associated with the geofence data, including the
given location.

15. A computer program product, comprising a com-
puter usable medium having a computer readable
program code adapted to be executed to implement
a method comprising:

determining geofence data, at a computing de-
vice (105) in communication with a handheld
communication device (101), wherein geo-
graphic boundaries associated with the ge-
ofence data are based on a given estimated time
of arrival (ETA) from one of a given location and
a current location of the handheld communica-
tion device (101) and are dynamically adjustable
based on traffic conditions; and
transmitting to the handheld communication de-
vice (101), via the communication interface
(164) at the computing device (105), given loca-
tion data associated with the given location
when the current location of the handheld com-
munication device (101) and the given location
are each within the geographic boundaries such
that the handheld communication device (101)
is transportable to the given location within the
given estimated time of arrival.
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