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IDENTIFYING CLIENT PATTERNS USING
ONLINE LOCATION-BASED DERIVATIVE
ANALYSIS

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to the field of wireless
transceiver devices. Specifically, the present invention relates
to a method and system for targeting services according to
location-based information derived from a wireless trans-
ceiver device.

[0003] 2. Related Art

[0004] Theuse of wireless technologies for communication
is becoming more popular. In addition to personal cordless
telephones (e.g., cell phones) and pagers, computer systems
(in particular, handheld or portable computer systems includ-
ing personal digital assistants) are more commonly being
equipped with transceivers capable of broadcasting wireless
signals (e.g., radio signals) over relatively long distances.
These wireless communication devices provide users with
greater mobility and convenience, and hence are becoming
more widely used.

[0005]  Cellular network providers generally track the loca-
tions of cell phones in order to complete incoming calls. In
addition, many cell phones have, or will have, the capability
to identify their position to dispatchers for emergency situa-
tions in which a “911” call is made. Cell phone capabilities
are being added to a number of other types of devices Includ-
ing personal digital assistants (PDAs), thereby allowing the
position of these devices to also be determined. Other types of
wireless communication devices may be equipped with Glo-
bal Positioning System (GPS) capability allowing their loca-
tions to be pinpointed. In any case, users of wireless commu-
nication devices can often be located to an acceptable degree
of accuracy.

[0006] As a result, in addition to more conventional uses,
wireless communication devices provide commercial enter-
prises (e.g., merchants) with opportunities to offer services
directly to users (e.g., advertise). For instance, advertisers and
the like may use location-based information received from a
wireless communication device to establish the location of
the device and to imply the location of the user. Other user
information can come from other wireless data. Based on the
location of the device and the other user information, an
appropriate service can be identified and communicated to
the user.

[0007] For example, when the user is determined to be in
the vicinity of a particular merchant, a message can be sent to
that user advertising that merchant. Most wireless communi-
cation devices have some sort of display capability allowing
the message conveying the advertisement to be displayed to
the user. PDAs and other such devices typically have even
greater display capabilities relative to cell phones and the like.
[0008] Thus, in some instances, advertisers and other ser-
vice providers try to target their advertisements according to
the location of the individual user, in order to make the adver-
tisement more relevant and valuable to that user. However, a
problem with the prior art paradigm is that, while the adver-
tisement may appear to be targeted to the user based on the
user’s location, in actuality it may not be. For example, the
user may appear to be in the vicinity of a particular merchant
but actually may be only passing by while riding on a train,
with no opportunity to disembark from the train in order to
patronize the merchant. As such, an advertisement for that
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merchant is of little or no interest to the user. Not only is the
advertisement itself wasted, but the opportunity to provide a
more relevant advertisement is also lost.

[0009] Therefore, whatisneededis a system and/or method
that can more effectively target advertisements and other
services to users of wireless communication devices. The
present invention provides this advantage and others not spe-
cifically mentioned above but described in the sections to
follow.

SUMMARY OF THE INVENTION

[0010] The presentinvention provides a method and system
thereof that can be used to more effectively target advertise-
ments and other services to users of wireless communication
devices. The present invention pertains to a method and sys-
tem thereof for targeting content and services (e.g., an adver-
tisement) according to location-based information derived
from a mobile wireless transceiver device. In one embodi-
ment, position information as a function of time is used to
calculate a rate of travel and a direction of travel. This infor-
mation can also be used to identify a likely mode of transpor-
tation. In another embodiment, geographical information can
be used to further refine the mode of transportation. The rate
and direction of travel and/or the likely mode of transporta-
tion can be considered, along with other information
described below, to identify content or services more pre-
cisely targeted to the user’s circumstances.

[0011] The present invention can be implemented on the
wireless transceiver device itself, on a portable computer
system (e.g., a palmtop or personal digital assistant) coupled
to the wireless transceiver device, or on a computer system
(e.g., a server computer system) communicatively coupled to
the wireless transceiver device.

[0012] in one embodiment, position and time information
indicating the positions of the wireless transceiver device as a
function of time are used to calculate rate-based information,
such as a rate of travel, and direction-based information, such
as a direction of travel. The rate-based information and the
direction-based information can be used by a service provider
to more precisely target content (e.g., a service or advertise-
ment) according to the circumstances of the user.

[0013] Inanother embodiment, the rate of travel is used to
make an intelligent selection of a likely mode of transporta-
tion (e.g., whether the user is walking or traveling by vehicle).
The likely mode of transportation can also be used to further
improve the targeting of the content.

[0014] Inyetanother embodiment, the rate of travel and the
direction of travel are correlated to geographical information
in a database to further refine the selection of the likely mode
oftransportation. For example, the geographical database can
be used to determine whether the user is on a highway or on
a rail line, thereby indicating whether the user is traveling by
automobile or by train. Thus, additional precision can be
provided for targeting the service or advertisement.

[0015] Furthermore, in another embodiment, the rate of
travel and the direction of travel can be used to predict a future
position for the user, so that a service or advertisement can be
targeted accordingly.

[0016] In yet another embodiment, an historical record of
the rate-position information and/or the mode of transporta-
tion can be generated and maintained for each user and/or
device. The historical record can also be factored into the
selection of content to be provided.
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[0017] In still another embodiment, information stored on
the wireless communication device is used to further refine
the targeting of an advertisement or service. For example, in
a portable computer system, users often store key dates such
as birthdays and the like. This type of information can be used
along with the rate-based and direction-based information to
target an appropriate service or advertisement.

[0018] Thus, in addition to the position of the wireless
transceiver devices, factors such as the rate of travel, the
direction of travel and the likely mode of transportation can
also be considered in order to more precisely identify an
appropriate service or advertisement. Moreover, a potential
destination can be predicted, allowing further refinement of
the targeted content.

[0019] These and other objects and advantages of the
present invention will become obvious to those of ordinary
skill in the art after having read the following detailed descrip-
tion of the preferred embodiments which are illustrated in the
various drawing figures.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] FIG.1 is a block diagram of an exemplary commu-
nications network including a portable computer system with
wireless communication capability in accordance with one
embodiment of the present invention.

[0021] FIG. 2 is a top side perspective view of a portable
computer system in accordance with one embodiment of the
present invention.

[0022] FIG. 3 is a bottom side perspective view of the
portable computer system of FIG. 2.

[0023] FIG. 4is an exploded view of the components of the
portable computer system of FIG. 2.

[0024] FIG.5A is a block diagram of one embodiment of a
portable computer system in accordance with the present
invention.

[0025] FIG. 5B is a block diagram of one embodiment of a
server computer system in accordance with the present inven-
tion.

[0026] FIG. 6 provides a general overview of a wireless
communication system in accordance with one embodiment
of the present invention.

[0027] FIG.7 illustrates the primary functional blocks in an
exemplary transceiver in a wireless communication system in
accordance with one embodiment of the present invention.
[0028] FIG. 8 is a flowchart of the steps in a process for
targeting services according to location-based information
derived from a wireless transceiver in accordance with one
embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0029] In the following detailed description of the present
invention, numerous specific details are set forth in order to
provide a thorough understanding of the present invention.
However, it will be recognized by one skilled in the art that the
present invention may be practiced without these specific
details or with equivalents thereof. In other instances, well
known methods, procedures, components, and circuits have
not been described in detail as not to unnecessarily obscure
aspects of the present invention.

Notation And Nomenclature

[0030] Some portions of the detailed descriptions, which
follow, are presented in terms of procedures, steps, logic
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blocks, processing, and other symbolic representations of
operations on data bits that can be performed on computer
memory. These descriptions and representations are the
means used by those skilled in the data processing arts to most
effectively convey the substance of their work to others
skilled in the art. A procedure, computer executed step, logic
block, process, etc., is here, and generally, conceived to be a
self-consistent sequence of steps or instructions leading to a
desired result. The steps are those requiring physical manipu-
lations of physical quantities. Usually, though not necessarily,
these quantities take the form of electrical or magnetic signals
capable of being stored, transferred, combined, compared,
and otherwise manipulated in a computer system. It has
proven convenient at times, principally for reasons of com-
mon usage, to refer to these signals as bits, values, elements,
symbols, characters, terms, numbers, or the like.

[0031] Itshould be borne in mind, however, that all of these
and similar terms are to be associated with the appropriate
physical quantities and are merely convenient labels applied
to these quantities. Unless specifically stated otherwise as
apparent from the following discussions, it is appreciated that
throughout the present invention, discussions utilizing terms
such as “sending” or “receiving” or “providing” or “calculat-
ing” or “identifying” or “correlating” or “maintaining” or
“sampling” or “reading” or “using” or the like, refer to the
action and processes of a computer system (e.g., process 800
of FIG. 8), or similar electronic computing device, that
manipulates and transforms data represented as physical
(electronic) quantities within the computer system’s registers
and memories into other data similarly represented as physi-
cal quantities within the computer system memories or reg-
isters or other such information storage, transmission or dis-
play devices.

Exemplary Portable Computer System
Communication Network

[0032] FIG. 1 is a block diagram of an exemplary commu-
nications network 50 including a portable computer system
with wireless communication capability in accordance with
one embodiment of the present invention. Portable computer
system 100 is also known as a palmtop, hand-held or palm-
sized computer system or personal digital assistant (PDA).
[0033] In the present embodiment, portable computer sys-
tem 100 has the ability to transmit and receive data and
information over a wireless communication interface (e.g., a
radio interface). In on a embodiment, the wireless communi-
cation interface is integrated into portable computer system
100; in another embodiment, the wireless communication
interface is accomplished with a wireless modem attachment
(not shown). Wireless signals are transmitted and received by
portable computer system 100 using antenna 85.

[0034] Inthe present embodiment, base station 32 is both a
transmitter and receiver base station, which can be imple-
mented by coupling it into an existing public telephone net-
work 34. Implemented in this manner, base station 32 enables
portable computer system 100 to communicate with a proxy
server computer system 36, which is coupled by wire to the
existing public telephone network 34. Furthermore, proxy
server computer system 36 is coupled to the Internet 52,
thereby enabling portable computer system 100 to commu-
nicate with the Internet 52.

[0035] Coupled with Internet 52 are multiple servers exem-
plified by server 30. Residing on server 30 is an agent or
application operated by service provider 40. Service provider
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40, in one embodiment, provides services associated with
identifying client patterns using location-based information
and for targeting services to users based on their location, rate
of travel, direction of travel, as well as other information.
Additional information is provided in conjunction with FIG.
8, below.

[0036] It should be further appreciated that other embodi-
ments of a communications network, planned or envisioned,
may be utilized in accordance with the present invention. For
example, a wireless connection may be made from portable
computer system 100 via antenna 85 directly to the Internet
52.

[0037] The data and information which are communicated
between base station 32 and portable computer system 100
via antenna 85 are the same type of information and data that
can conventionally be transferred and received over a public
telephone wire network system. However, a wireless commu-
nication interface is utilized to communicate data and infor-
mation between portable computer system 100 and base sta-
tion 32. It should be appreciated that one embodiment of a
wireless communication system in accordance with the
present invention is the Mobitex wireless communication
system.

Exemplary Portable Computer System With Wireless
Transceiver

[0038] FIG. 2 is a perspective illustration of the top face
100a of one embodiment of the portable computer system
100 of the present invention. The top face 100a contains a
display screen 105 surrounded by a bezel or cover. A remov-
able stylus 80 is also shown. The display screen 105 is a touch
screen able to register contact between the screen and the tip
of'the stylus 80. The stylus 80 can be of any material to make
contact with the screen 105. The top face 1004 also contains
one or more dedicated and/or programmable buttons 75 for
selecting information and causing the computer system to
implement functions. The on/off button 95 is also shown.
[0039] FIG.2 also illustrates a handwriting recognition pad
or “digitizer” containing two regions 106a and 1065. Region
106a is for the drawing of alphabetic characters therein (and
not for numeric characters) for automatic recognition, and
region 1064 is for the drawing of numeric characters therein
(and not for alphabetic characters) for automatic recognition.
The stylus 80 is used for stroking a character within one of the
regions 106a and 1065. The stroke information is then fed to
an internal processor for automatic character recognition.
Once characters are recognized, they are typically displayed
on the screen 105 for verification and/or modification.
[0040] FIG. 3 illustrates the bottom side 10056 of one
embodiment of the portable computer system 100 that can be
used in accordance with various embodiments of the present
invention. A communication interface 180 is also shown. In
one embodiment of the present invention, the communication
interface 180 is a serial communication port, but could also
alternatively be of any of a number of well-known commu-
nication standards and protocols, e.g., parallel, SCSI (small
computer system interface), Firewire (IEEE 1394), Ethernet,
etc. An antenna 85 and a battery storage compartment door 90
are shown.

[0041] FIG. 4 is an exploded view of the portable computer
system 100 in accordance with one implementation. Portable
computer system 100 contains a back cover 245 and a front
cover 210 having an outline of region 106 and holes 75a for
receiving buttons 75b. A flat panel display 105 (both liquid
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crystal display and touch screen) fits into front cover 210. Any
of a number of display technologies can be used, e.g., liquid
crystal display (LCD), field emission display (FED), plasma,
etc., for the flat panel display 105. A battery 215 provides
electrical power. A contrast adjustment (potentiometer) 220 is
also shown, as well as an on/off button 95. A flex circuit 230
is shown along with a printed circuit (PC) board 225 contain-
ing electronics and logic (e.g., memory, communication bus,
processor, etc.) for implementing computer system function-
ality. The digitizer pad is also included in PC board 225. A
midframe 235 is shown along with stylus 80. Position-adjust-
able antenna 85 is also shown.

[0042] Infrared communication mechanism 64 (e.g., an
infrared emitter and detector device) is for sending and
receiving information from other similarly equipped devices.
A signal (e.g., radio) receiver/transmitter device 108 is also
shown. The receiver/transmitter device 108 is coupled to the
antenna 85 and also coupled to communicate with the PC
board 225. In one implementation, the Mobitex wireless com-
munication system is used to provide two-way communica-
tion between portable computer system 100 and other com-
puters and/or the Internet via a proxy server (see FIG. 1).
[0043] FIG. 5A is a block diagram of the circuitry of an
exemplary portable computer system 100 upon which
embodiments of the present invention may be practiced. In
the present embodiment, portable computer system 100
includes an address/data bus 110 for communicating infor-
mation, a central processor 101 coupled with the bus for
processing information and instructions, a volatile memory
102 (e.g., random access memory, RAM) coupled with the
bus 110 for storing information and instructions for the cen-
tral processor 101 and a non-volatile memory 103 (e.g., read
only memory, ROM) coupled with the bus 110 for storing
static information and instructions for the processor 101.
Portable computer system 100 also includes an optional data
storage device 104 (e.g., memory stick) coupled with the bus
110 for storing information and instructions. Data storage
device 104 can be removable. As described above, portable
computer system 100 also contains a display device 105
coupled to the bus 110 for displaying information to the
computer user. In a portable computer system 100, PC board
225 can contain the processor 101, the bus 110, the ROM 103
and the RAM 102.

[0044] With reference still to FIG. 5A, in the present
embodiment, portable computer system 100 also includes a
signal transmitter/receiver device 108, which is coupled to
bus 110 for providing a physical communication link between
portable computer system 100 and a communication network
(e.g., wireless communication network 50 of FIG. 1). As
such, signal transmitter/receiver device 108 enables portable
computer system 100 to communicate wirelessly with other
electronic systems coupled to the communication network.
[0045] It should be appreciated that within the present
embodiment, signal. transmitter/receiver device 108 is
coupled to antenna 85 (FIG. 4) and provides the functionality
to transmit and receive information over a wireless commu-
nication interface. It should be further appreciated that the
present embodiment of signal transmitter/receiver device 108
is well suited to be implemented in a wide variety of ways. For
example, signal transmitter/receiver device 108 could be
implemented as a modem.

[0046] In one embodiment, portable computer system 100
includes a communication circuit 109 coupled to bus 110.
Communication circuit 109 includes an optional digital sig-
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nal processor (DSP) 120 for processing data to be transmitted
or data that are received via signal transmitter/receiver device
108. Alternatively, processor 101 can perform some or all of
the functions performed by DSP 120.

[0047] In one embodiment, portable computer system 100
includes an optional alphanumeric input device 106 that in
one implementation is a handwriting recognition pad (“digi-
tizer”) having regions 1064 and 1065 (FIG. 2), for instance.
Alphanumeric input device 106 can communicate informa-
tion and command selections to processor 101. Portable com-
puter system 100 can also include an optional cursor control
or directing device (on-screen cursor control 107) coupled to
bus 110 for communicating user input information and com-
mand selections to processor 101. In one implementation,
on-screen cursor control device 107 is a touch screen device
incorporated with display device 105. On-screen cursor con-
trol device 107 is capable of registering a position on display
device 105 where the stylus makes contact. The display
device 105 utilized with portable computer system 100 may
be aliquid crystal display device, a cathode ray tube (CRT), a
field emission display device (also called a fiat panel CRT) or
other display device suitable for generating graphic images
and alphanumeric characters recognizable to the user. In the
preferred embodiment, display device 105 is a flat panel
display.

[0048] Refer now to FIG. 5B which illustrates an exem-
plary computer system 590 upon which embodiments of the
present invention may be practiced. In the present embodi-
ment, computer system 590 exemplifies server 30 of FIG. 1.
In general, computer system 590 comprises bus 500 for com-
municating information, processor 501 coupled with bus 500
for processing information and instructions, random access
(volatile) memory (RAM) 502 coupled with bus 500 for stor-
ing information and instructions for processor 501, read-only
(non-volatile) memory (ROM) 503 coupled with bus 500 for
storing static information and instructions for processor 501,
data storage device 504 such as a magnetic or optical disk and
disk drive coupled with bus 500 for storing information and
instructions, an optional user output device such as display
device 505 coupled to bus 500 for displaying information to
the computer user, an optional user input device such as
alphanumeric input device 506 including alphanumeric and
function keys coupled to bus 500 for communicating infor-
mation and command selections to processor 501, and an
optional user input device such as cursor control device 507
coupled to bus 500 for communicating user input information
and command selections to processor 501. Furthermore, an
input/output (I/O) device 508 is used to couple computer
system 590 onto, for example, a network (e.g., Internet 52).

Exemplary Wireless Communication System And
Device

[0049] FIG. 6 provides a general overview of a wireless
communication system 600 in accordance with one embodi-
ment of the present invention. Communication system 600
consists of a family of base stations 610a, 6105 and 610¢
(e.g., cells) that are geographically distributed over the ser-
vice area. Communication system 600 also includes a plural-
ity of subscriber stations (e.g., transceivers 620a-6207). Com-
munication system can be coupled to a standard telephone
wire system (not shown).

[0050] Each of transceivers 620a-620i is exemplified as a
mobile station such as a personal cordless telephone, a pager,
or a computer system with a wireless modem; however, a
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subscriber station may also be in a relatively fixed location,
such as a conventional computer system with a wireless
modem or the like.

[0051] Wireless communication is established between a
base station (e.g., base station 610a) and a subscriber station
(e.g., transceiver 620a) using well-known techniques. Com-
munication can occur using multipath signals from base sta-
tion 610a to transceiver 620a. Wireless signals are transmit-
ted and received by transceiver 620a using antenna 740.
[0052] In one embodiment, transceiver 620q is communi-
catively coupled to other devices in a personal area network
(PAN) 601 using wireless connections such as Bluetooth.
Each ofthe devices in PAN 601 can be in communication with
each other. Typically, PAN 601 comprises mobile devices
with which a user can travel with relative ease, such as PDAs
(e.g., portable computer system 100 of FIG. 5), cell phones,
and pagers. However, the devices in PAN 601 can include
printers, desktop computer systems, fax machines, and laptop
computer systems as well as PDAs, cell phones, and pagers.
[0053] A message received by one device in PAN 601 can
be communicated to the other devices in the personal area
networks. Similarly, when the location of one of the devices
in PAN 601 is known, the locations of the other devices in the
personal area network is also known with reasonable cer-
tainty.

[0054] In one embodiment, base station 610a enables a
wireless connection from transceiver 620a to Internet 52, and
then to server 30 and service provider 40 (see also FIG. 1). It
is appreciated that, alternatively, transceiver 620a may com-
municate directly with Internet 52, specifically server 30 and
service provider 40, via a wireless connection. As mentioned
above, residing on server 30 is an agent or application oper-
ated by service provider 40. Service provider 40, in one
embodiment, provides services associated with identifying
client patterns using location-based information and for tar-
geting services to users based on their location, rate of travel,
direction of travel, as well as other information. Additional
information is provided in conjunction with FIG. 8, below.
[0055] FIG. 7 illustrates the primary functional blocks in a
subscriber station exemplified by transceiver 620a in accor-
dance with one embodiment of the present invention. Analog
transceiver 721 is used, for example, to receive the commu-
nication signal from base station 610a (FIG. 6) and convert it
from an analog signal to a digital baseband signal. Controller
722 executes the control logic for transceiver 620a and con-
sists of, for example, a central processing unit, a digital signal
processor (if present), hardware control and associated soft-
ware. Digital transceiver 723 contains the digital data pro-
cessing elements such as demodulators 715. Antenna 740 is
also shown.

[0056] Also shown is a display device 725. The display
device 725 utilized with transceiver 620a may be a liquid
crystal display device, a cathode ray tube (CRT), a field
emission display device (also called a flat panel CRT) or other
display device suitable for generating graphic images and
alphanumeric characters recognizable to the user.

Method For Identifying Client Patterns Using Online
Location-Based Derivative Analysis

[0057] FIG. 8is a flowchart of the steps in a process 800 for
targeting services according to location-based information
derived from a wireless transceiver device in accordance with
one embodiment of the present invention. In one embodi-
ment, process 800 can be implemented via computer-read-
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able program instructions stored in a memory unit (e.g., ran-
dom access memory 102, read-only memory 103, and/or data
storage device 104) and executed by processor 101 of por-
table computer system 100 (FIG. 5A). In another embodi-
ment, process 800 can be implemented via computer-read-
able program instructions stored in a memory unit (e.g.,
random access memory 502, read-only memory 503, and/or
data storage device 504) and executed by processor 501 of
computer system 590 (FIG. 5B). In the latter embodiment,
computer system 590 may be a server 30 (FIGS. 1 and 6)
communicatively coupled to the wireless transceiver device.
[0058] In one embodiment, the wireless transceiver device
may be incorporated into portable computer system 100 as
shown by FIG. 5A. In another embodiment, the wireless
transceiver device may be a cordless telephone, pager or the
like as exemplified by transceiver 620a of FIG. 6. It is appre-
ciated that other types of wireless transceiver devices may be
used in accordance with the present invention. Furthermore, it
is appreciated that the wireless transceiver device may be
separate from but communicatively coupled to portable com-
puter system 100 or transceiver 620a, such as in PAN 601 of
FIG. 6.

[0059] Instep 805 of FIG. 8, inthe present embodiment, the
position (location) of the wireless communication device
(and hence the user) is identified at a first time. Mechanisms
for identifying the location of the wireless communication
device are known in the art. For example, cellular network
providers generally track the locations of cell phones in order
to complete incoming calls. In addition, many cell phones
have, or will have, the capability to identify their position to
dispatchers for emergency situations in which a “911” call is
made. Cell phone capabilities are being added to a number of
other types of devices including PDAs, thereby allowing the
position of these devices to also be determined. Other types of
wireless communication devices may be equipped with Glo-
bal Positioning System (GPS) capability allowing their loca-
tions to be pinpointed. In any case, users of wireless commu-
nication devices can often be located to an acceptable degree
of accuracy.

[0060] In one embodiment, the information indicating
position and time is sent to computer system 590 of FIG. 5B
(e.g., server 30 of FIGS. 1 and 6) from the wireless commu-
nication device. In another embodiment, the information
indicating position and time is sent to portable computer
system 100 from the wireless communication device. The
position information may be sent from the wireless commu-
nication device to these devices on a relatively continuous
basis, or the information may be stored by the wireless com-
munication device and sampled by these devices at a sched-
uled time, or at specified time intervals.

[0061] In step 810 of FIG. 8, in the present embodiment, a
second position of the wireless communication device is mea-
sured at a second time, in a manner similar to that described
above for step 805. It is appreciated that steps 805 and 810 can
be repeated on a continuous basis or at periodic intervals so
that multiple positions at multiple times can be determined.
As described above, the position and time information can be
stored and then sent to portable computer system 100 or
server 30 (e.g., computer system 590) at a later time, sampled
at periodic intervals, or the information can be sent these
devices on a relatively continuous basis.

[0062] Instep 815, in the present embodiment, the position
and time information from steps 805 and 810 is used to
calculate rate-based information such as the user’s rate of
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travel. The rate of travel can be calculated by dividing the
distance traveled (the difference between two positions) by
the amount oftime taken to travel that distance (the difference
between the times associated with those positions). Different
sets of position and time information can be used to determine
the rate of travel at different points along the user’s path. An
average rate of travel along different segments of the path, or
for the overall journey, can be determined using either all of
the position information or a sample thereof. The position and
time information can also be evaluated using “best-fit” cal-
culations.

[0063] In step 820 of the present embodiment, direction-
based information, such as the direction of travel, is calcu-
lated using the position information from steps 805 and 810.
In one embodiment, a best-fit algorithm is applied to all of the
position information, or a sample thereof, to determine the
direction of travel. In one embodiment, the time information
is also used to determine direction as a function of time. As
above, different sets of position and time information can be
used to determine the direction of travel at different points
along the user’s path.

[0064] Together, the rate-based information from step 815
and the direction-based information from step 820 provide a
“rate-position vector” indicating the user’s rate and direction
of travel along segments of the user’s path, or for the overall
journey. In one embodiment, the rate-based information and
the direction-based information are used to provide content
based on the rate and direction of travel (step 850, further
described below).

[0065] In step 825, in one embodiment, the rate-based
information (e.g., the rate of travel) is used to heuristically
determine the likely mode of transportation; that is, whether
the user is walking or traveling in some type of vehicle. A
lookup table can be used to correlate rates of travel to likely
modes of transportation. Thus, the present invention provides
a means for intelligently selecting a mode of transportation
which the user is likely to be using. In one embodiment, the
rate-based information, the direction-based information and/
or the likely mode of transportation are used to provide con-
tent based on the rate and direction of travel (step 850).
[0066] In step 830, in one embodiment, the rate-position
vector (from step 820) can be correlated to geographical
information in a database to narrow the mode of transporta-
tion to an even more likely choice. Databases containing
geographical information, and the application of such data-
bases to locating a user (e.g., on a map), are known in the art.
In the present embodiment, by comparing the user’s position,
rate of travel and direction of travel to known infrastructures
(e.g., highways, rail lines, etc.) in the geographical database,
the user can be placed on a highway, on a railroad, or the like.
[0067] Accordingly, a more precise deduction can be made
of the mode of transportation being used. In particular, what
type of vehicle the user is riding in, such as an automobile or
in a train, can be identified. In one embodiment, the rate-
based information, the direction-based information and/or
the refined choice for the likely mode of transportation are
used as the basis for providing content (step 850).

[0068] In step 835, in the present embodiment, the rate of
travel and direction of travel are used to estimate a prospective
position of the user. In one embodiment, the likely mode of
transportation is also factored in order to better predict the
user’s prospective position. In another embodiment, the
user’s prospective position at various times in the future is
estimated. In one embodiment, the rate-based information,
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the direction-based information, the likely mode of transpor-
tation, and/or the estimated future position of the user are
used as the basis for providing content (step 850).

[0069] In step 840 of FIG. 8, in one embodiment, an his-
torical record for the wireless communication device (and its
user) can be stored and updated. That is, the rate-position
vector and mode of transportation can be determined over a
period of time and stored in a memory unit of either portable
computer system 100 (FIG. 5A) or computer system 590
(FIG. 5B). The historical record can be uniquely associated
with the user and/or with the wireless transceiver device. The
historical record can then also be factored into the selection of
content to be provided (step 850).

[0070] In step 845 of FIG. 8, in one embodiment, user-
specific information is read from the wireless communication
device and factored into the selection of an appropriate ser-
vice (step 850). For example, many users record key dates in
the memory unit of their portable computer systems. Infor-
mation such as a birth date can be retrieved from memory and
used to further specify an appropriate service in combination
with the user’s rate and direction of travel and/or likely mode
of transportation.

[0071] Also, information stored in the address book of a
portable computer system can be used to identify not only that
an associate is nearby, but that it is possible to meet. The
user’s mode of transportation, direction of travel, rate of
travel, and predicted position, as well as similar information
for the user’s associate, can be correlated to determine
whether a meeting is possible. That is, in accordance with the
present invention, it is possible to determine the difference
between whether the user and the associate are both walking
to a common point, or whether they are passing in opposite
directions on different sides of a highway.

[0072] In step 850, in the present embodiment, the content
provided includes services that are appropriate to the user’s
current circumstances, or the user’s predicted circumstances.
These services can be identified and communicated to the
user via the wireless communication device (e.g., portable
computer system 100 of FIG. 1, transceiver 620a of FI1G. 6, or
a device in PAN 601 of FIG. 6), and displayed to the user on
that device. Conversely, services not appropriate to the user’s
circumstances can be identified and not sent to the user.
[0073] The content can include, but are not limited to,
advertisements for merchants. It is appreciated that other
information, in addition to the location-based information
described above, can be factored into the selection of the
appropriate content or service. For example, weather condi-
tions, time of day, and the like can be considered to further
refine the selection of the appropriate content or service.
[0074] In one embodiment, a user profile can be set up,
either on portable computer system 100, transceiver 620q, or
server 30 (FIGS. 1 and 6), to indicate user preferences for
certain services, types of services, and the like. The informa-
tion in the user profile can also be considered when selecting
the appropriate service.

[0075] Thus, the present invention provides a device and
method that can be used to more effectively target advertise-
ments and other services to users of wireless communication
devices. By considering other factors beyond simply the
user’s location, such as the user’s rate of travel, direction of
travel, and mode of transportation, a much more fine-grained
targeting of services and advertisements is possible.

[0076] The preferred embodiment of the present invention,
identifying client patterns using online location-based deriva-
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tive analysis, is thus described. While the present invention
has been described in particular embodiments, it should be
appreciated that the present invention should not be construed
as limited by such embodiments, but rather construed accord-
ing to the below claims.

What is claimed is:

1. A method of targeting services according to location-
based information derived from a wireless transceiver device,
said method comprising the steps of:

a) receiving position and time information indicating posi-
tions of said wireless transceiver device as a function of
time;

b) calculating rate-based information for said wireless
transceiver device based on a rate of travel calculated
using said position and time information;

¢) calculating direction-based information for said wireless
transceiver device based on a direction of travel calcu-
lated using said position information; and

d) providing content based on said rate of travel and said
direction of travel.

2. The method as recited in claim 1 comprising the steps of:

e) identifying a likely mode of transportation using said
rate of travel; and

f) providing content based on said direction of travel and
said mode of transportation.

3. The method as recited in claim 1 comprising the steps of:

correlating said rate of travel and said direction of travel to
geographical information in a database; and

identifying a likely mode of travel using said geographical
information.

4. The method as recited in claim 1 comprising the steps of:

calculating a plurality of rates of travel and a plurality of
directions of travel using a plurality of positions and
times;

maintaining an historical record comprising said plurality
of rates of travel and said plurality of directions of travel;
and

providing content based on said historical record.

5. The method as recited in claim 4 comprising the step of:

sampling said plurality of positions and times at periodic
intervals.

6. The method as recited in claim 1 comprising the steps of:

calculating a prospective position for said wireless trans-
ceiver device using said rate of travel and said direction
of travel; and

providing content based on said prospective position.

7. The method as recited in claim 1 wherein said step d)
comprises the step of:

providing a targeted advertisement relevant to said rate of
travel and said direction of travel.

8. The method as recited in claim 1 comprising the steps of:

reading user-specific information from a memory unit
coupled to said wireless transceiver device; and

providing content based on said user-specific information,
said rate of travel and said direction of travel.

9. The method as recited in claim 1 wherein said method is
implemented in a portable computer system coupled to said
wireless transceiver device.

10. The method as recited in claim 1 wherein said method
is implemented in a server computer system communica-
tively coupled to said wireless transceiver device.

11. A computer system communicatively coupled to a
mobile wireless transceiver device, said computer system
comprising:
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a bus;

a processor coupled to said bus; and

a memory coupled to said bus, said memory comprising
instructions for implementing a method targeting ser-
vices according to location-based information derived
from said wireless transceiver device, said method com-
prising the steps of:

a) receiving position and time information indicating posi-
tions of said wireless transceiver device as a function of
time;

b) calculating rate-based information for said wireless
transceiver device based on a rate of travel calculated
using said position and time information;

c¢) calculating direction-based information for said wireless
transceiver device based on a direction of travel calcu-
lated using said position information; and

d) providing content based on said rate of travel and said
direction of travel.

12. The computer system of claim 11 wherein said method

comprises the steps of:

e) identifying a likely mode of transportation using said
rate of travel; and

1) providing content based on said direction of travel and
said mode of transportation.

13. The computer system of claim 11 wherein said com-
puter system is a portable computer system coupled to said
wireless transceiver device via said bus.

14. The computer system of claim 11 wherein said com-
puter system is a server computer system.

15. The computer system of claim 11 wherein said method
comprises the steps of:

correlating said rate of travel and said direction of travel to
geographical information in a database; and

identifying a likely mode of travel using said geographical
information.

16. The computer system of claim 11 wherein said method

comprises the steps of:

calculating a plurality of rates of travel and a plurality of
directions of travel using a plurality of positions and
times;

maintaining an historical record comprising said plurality
ofrates of travel and said plurality of directions of travel;
and

providing content based on said historical record.

17. The computer system of claim 16 wherein said method
comprises the step of:

sampling said plurality of positions and times at periodic
intervals.
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18. The computer system of claim 11 wherein said method
comprises the steps of:

calculating a prospective position for said wireless trans-

ceiver device using said rate of travel and said direction
of travel; and

providing content based on said prospective position.

19. The computer system of claim 11 wherein said step d)
of said method comprises the steps of:

providing a targeted advertisement relevant to said rate of

travel and said direction of travel.

20. The computer system of claim 11 wherein said method
comprises the steps of:

reading user-specific information from a memory unit

coupled to said wireless transceiver device; and
providing content based on said user-specific information,
said rate of travel and said direction of travel.

21. A method of targeting services according to location-
based information derived from a wireless transceiver device,
said method comprising the steps of:

a) receiving rate-based information comprising a rate of

travel of said wireless transceiver device;

b) receiving direction-based information comprising a

direction of travel of said wireless transceiver device;
¢) identifying a likely mode of transportation using said
rate of travel; and

d) sending a message identifying a service appropriate to

said direction of travel and said mode of transportation.

22. The method as recited in claim 21 comprising the steps
of:

maintaining an historical record for said wireless trans-

ceiver device, said historical record comprising said
rate-based information and said direction-based infor-
mation received at different times; and

sending a message identifying a service appropriate to said

historical record.

23. The method as recited in claim 21 comprising the steps
of:

calculating a prospective position for said wireless trans-

ceiver device using said rate of travel and said direction
of travel; and

sending a message identifying a service appropriate to said

prospective position.

24. The method as recited in claim 23 wherein said mes-
sage is a targeted advertisement.

25. The method as recited in claim 21 wherein said step ¢)
comprises the step of:

using geographical information in a database to identify

said likely mode of transportation.
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