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MOBILE DEVICE POSITION DETECTION

BACKGROUND OF THE INVENTION

Today, more and more electronic devices are mobile devices, such as laptops, gaming
consoles, smart phones, tablets, and other mobile devices. Asusers of mobile devices interact,
they may desire to transfer data between their respective mobile devices. Currently, for users of
mobile devices to share data, and in particular, where multiple users are sharing data, each
mobile device will need to be identified and each user know the identification of the other mobile
device. For example, if devices are sharing data over awireless USB on-the-go connection, each
user would need to know the identifying name of each device to send datatojust one desired
device.

Alternately, users of mobile devices may share data through a data sharing service. Data
sharing services, however, typically require the data to pass through an external network. For
example, if users of multiple devices desire to share aphoto, they may share the data using a
photo-sharing network or by texting the photo. In these instances, the users may be required
know auser identification or other identification associated with the other users to distribute the

photo.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1A isablock diagram of example first and second devices, according to some
embodiments.

FIG. 1B isablock diagram of the example first and second devices of FIG. 1A,
according to some embodiments.

FIG. 2isablock diagram of an example system, according to some embodiments.

FIG. 3isablock diagram of various devices, according to some embodiments.

FIG. 4illustrates aflow chart of an example method, according to some embodiments.

FIG. 5illustrates aflow chart of another example method, according to some

embodiments.

DETAILED DESCRIPTION OF EXAMPLE EMBODIMENTS

FIG. 1A isablock diagram of example first and second devices 110, 120, according to
some embodiments. In some embodiments, the first device 110 may be a mobile device, such as,
but not limited to, atablet, smart phone, laptop, gaming console, portable media player, personal
navigation device, personal digital assistant, or other mobile device. Inthese and other

embodiments, the first device 110 may be moved by the user of the first device 110. For
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example, the first device 110 may be a smart phone and the user may place the first device 110 in
proximity to the second device 120. Once within the proximity of the second device 120, the
first device 110 may be configured to determine the relative position of the first device 110 with
respect to the second device 120.

By determining the relative position of the first device 110 with respect to the second
device 120, in some embodiments, auser of the first device 110 may transfer data between the
first and second devices 110, 120 using intuitive gestures. For example, if the first device 110 is
atablet with atouch screen, the user of the first device 110 may share amusic file with the
second device 120 by pushing the music file toward the second device 120 on the screen of the
first device 110. The first device 110 may recognize that the user is pushing the music file
toward the second device 120 because the relative position of the second device 120 with respect
tothe first device 110 is known to the first device 110. The first device 110 may send the music
file to the second device 120 through aprevioudy established communication channel or through
acommunication channel that isthen established between the first and second devices 110, 120.
The above, isjust one example of how the first device 110 may use the information of the
relative position of the second device 120 with respect to the first device 110.

Referring again to FIG. 1A, the first device 110 includes aprocessor 112, sensor 114, and
adistance determination module 116, al of which may be used to determine the relative position
of the first device 110 with respect to the second device 120. Once the first device 110 iswithin
the proximity of the second device 120, the distance determination module 116 may calculate a
first distance 130 between the first device 110 and the second device 120.

The distance determination module 116 may be configured to calculate the first distance
130 between the first and second devices 110, 120 using multiple methods. For example, in
some embodiments, the distance determination module 116 may use ultrasonic sound waves to
calculate the distance 130 between the first and second modules 110, 120. In some
embodiments, the distance determination module 116 may emit an ultrasonic sound wave and
based on the time of areflection from the second device 120, the first distance 130 may be
caculated. Alternately or additionaly, the distance determination module 116 may emit an
ultrasonic sound wave and based on the time for the sound wave to bereceived by the second
device 120, the first distance 130 may be calculated.

In some embodiments, the distance determination module 116 may use radio frequency
signal strengths to calculate the first distance 130 between the first and second devices 110, 120.
For example, in some embodiments, the first and second devices 110, 120 may be

communicating using aBluetooth or other direct wireless communication link, such aswireless
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USB or wireless USB on-the-go. Inthese and other embodiments, based on the signal strength
of the communication link, the first distance 130 between the first and second devices 110, 120
may be calculated. In some embodiments, the first and second devices 110, 120 may be
connected to achannel of awireless network. Inthese and other embodiments, the first distance
130 between the first and second device 110, 120 may be calculated based on the radio
frequency strengths of a signal transmitted between the first and second devices 110, 120, such
as abeacon. In some embodiments, other methods or techniques may be used to calculate the
first distance 130 between the first and second devices 110, 120. After calculating the first
distance 130, the sensor 114 may be configured to sense amovement of the first device 110 and
generate movement data. Using the movement data, the sensor 114, the processor 112, or some
other module within the first device 110 may be configured to determine a direction of the
movement of the first device 110. For example, in some embodiments, the sensor 114 may be an
accelerometer. The accelerometer may sense the acceleration of the first device 110 and
generate acceleration data. Using the acceleration data, a module with the first device 110, such
asthe processor 112, the sensor 114, or some other module, may determine the direction of the
movement of the first device 110. In some embodiments, the sensor 114 may be more than one
sensor. For example, the sensor 114 may include an accelerometer and a gyroscope. Data may
be collected from both the accelerometer and the gyroscope to determine the direction of the
movement of the first device 110. In some embodiments, the sensor 114 may be another type of
sensor capable of generating data that may be used to determine the direction of movement of the
first device 110.

FIG. IB isablock diagram of the example first and second devices 110, 120 of FIG. 1A,
according to some embodiments, and illustrates the movement of the first device 110. A dashed
line 111 illustrates the location of the first device 110 in FIG. 1A, before the movement of the
first device 110. The location of the first device 110 in FIG. IB, illustrates the location of the
first device 110 after the movement of the first device 110.

After the movement of the first device 110, a second distance 132 between the first
device 110 and the second device 120 is calculated using the distance determination module 116.
The distance determination module 116 may calculate the second distance 132 in the same
manner as the first distance 130 was calculated or in adifferent manner.

In some embodiments, after calculating the first distance 130, the second distance 132,
and the direction of the movement of the first device 110, the processor 112 may be configured
to use the first distance 130, the second distance 132, and the direction of the movement of the

first device 110 to determine the relative location of the first device 110 with respect to the
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second device 120. In particular, the processor 112 may determine the relative location of the

first device 110 by analyzing the change in distance between the first and second devices 110,

120 as determined by the difference between the first distance 130 and the second distance 132
and the direction of the movement of the first device 110.

It is noted that in some embodiments, the methods or techniques used to calculate the
first and second distances 130, 132 may not produce accurate distance measurements between
the first and second devices 110, 120. Inthese and other embodiments, the first and second
distances 130, 132 may be approximate distances between the first and second devices 110, 120.
The method and techniques used to calculate the first and second distances 130, 132 need only
be accurate enough to allow for the determination of the relative position of the first device 110
with respect to the second device 120.

For example, in some embodiments, asillustrated in FIG. 1A, the first and second
devices 110, 120 may liewithin the xy plane separated by the first distance 130. The first device
110 may move within the xy plane in the - x direction, that isthe first device 110 may move
toward the second device 120 along the x-axis. Because the distance between the first and
second devices 110, 120 decreased, the processor 112 may determine that the second device 120
is located in the direction of movement of the first device 110, that is the - x direction, with
respect tothe first device 110. Based on this information, the processor 112 may also determine
that the first device 110 is located in the +x direction with respect to the second device 120.

As another example, in some embodiments, the first and second devices 110, 120 may be
positioned as illustrated in FIG. 1A. The first device 110 may move inthe +x direction. Inthese
and other embodiments, the second distance measured after the movement of the first device 110
may be larger than the first distance. Because the distance between the first and second devices
110, 120 increased, the processor 112 may determine that the second device 120 is located in the
opposite direction of the movement of the first device 110, that isthe - x direction, with respect
tothe first device 110. Based on this information, the processor 112 may also determine that the
first device 110 is located in the +x direction with respect to the second device 120.

Further information may assist in determining the relative position of the first device 110
with respect to the second device 120. For example, the sensor 114 may determine the direction
of the movement of the first device 110 and a distance moved by the first device 110. The
distance and direction of the movement of the first device 110 along with the first and second
distances 130, 132 may allow the processor 112 to determine more accurately the relative

positions of the first and second devices 110, 120.
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In some embodiments, the first device 110 may contain an orientation sensor 118 and the
second device 120 may contain an orientation sensor 122. The orientation sensors 118, 122 may
be configured to determine the orientations of the first device 110 and the second device 120
respectively. In some embodiments, the orientation sensors 118, 122 may share asimilar
coordinate frame of reference. For example, in some embodiments, the orientation sensors 118,
122 may be compass sensors that determine the orientation of the first and second device 110,
120 based on acoordinate system using the directions of north, south, east, and west. Using the
coordinate frame of reference of the orientation sensor 118, acommon coordinate frame of
reference for the sensor 114 may be also determined. Using this common coordinate frame of
reference, the relative direction of movement of the first device 110 may be communicated to the
second device 120 and/or other device even if the second device 120 and/or other device do not
share asimilar orientation. Furthermore, using acommon coordinate frame of reference, the
relative position of the first device 110 with respect to the second device 120 may be shared with
the second device 120 and/or other devices to enable the second device 120 and/or other devices
to determine their relative position with respect to the first device 110 even if first and second
device 110, 120 and/or other devices do not share asimilar orientation.

Additionally, the granularity and accuracy of the information used by the processor 112,
such as the first and second distances 130, 132 and the direction and distance of the movement of
the first device 110, may determine the accuracy of the determined relative positions of the first
and second devices 110, 120. For example, in some embodiments, the relative positions of the
first and second devices 110, 120 may be determined to be one of four general directions, such as
+X, =X, +Y, -y. In other embodiments, the relative positions of the first and second devices 110,
120 may be determined to be one of eight general directions, such as +x, -X, +y, -y, +X+y, -X+Yy,
+x-y, +x-y. In other embodiments, the relative positions of the first and second devices 110, 120
may be determined to be one of six general directions, such as +x, -x, +y, -y, -z, +z. It is noted
that numerous of combinations and number of general directions for the relative positions of the
first and second devices 110, 120 may be possible based on the granularity and accuracy of the
information used by the processor 112.

In some embodiments, the processor 112, sensor 114, and/or the distance determination
module 116 may be combined in asingle module or may be individua modules within the first
device 110. In some embodiments, the processor 112, sensor 114, and the distance
determination module 116 may be used by the first device 110 to perform operations other than

determining the relative positions of the first and second devices 110, 120. In some
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embodiments, the distance determination module 116 and the processor 112 may be
implemented in hardware, firmware, and/or software.

In some embodiments, the second device 120 may be a mobile device or a stationary
device, such as a desktop computer, smart television, or other stationary electronic device. In
some embodiments, acommunication link between the first and second devices 110, 120 may be
established before, during, or after the relative positions of the first and second devices 110, 120
are determined. The communication link may be awireless communication link or awired
communication link. In some embodiments, the first device 110 may send the determined
relative position of the second device 120 with respect to the first device 120 to the second
device 120.

In some embodiments, the first device 120 may include more than one sensor 114. For
example, in some embodiments, the first device 120 may include two or more sensors that may
be used in combination or individualy to determine adirection of movement of the first device
120.

FIG. 2 isablock diagram of an example system 200, according to some embodiments.
The system 200 includes afirst device 210 and a second device 220. The first device 210
includes an antenna 212, processor 214, and a sensor 216. The second device 220 includes an
antenna 222.

In some embodiments, the first and second devices 210, 220 may be communicating over
achannel within awireless network. Aspart of communicating over the wireess network, the
first and second devices 210, 220 may betransmitting wireless network signals. For example, if
the wireless network was an 802.1 1wireless network, the wireless network signal may be a
beacon signal. The wireless network signal may contain data therein. For example, in some
embodiments, the wireless network signal may include the signal strength of the wireless
network signal when transmitted. In some embodiments, the wireless network signal may also
include the media access control (MAC) address of the device transmitting the wireless signal.

Being part of the same channel within awireless network, the first device 210 may
receive awireless network signal 242 from the second device 220 that may not be directly
intended for the first device 210 or adirect communication with the first device 210. Likewise,
in some embodiments, the second device 220 may receive awireless network signal (not shown)
from the first device 210 that may not be directly intended for the second device 220 or adirect
communication with the second device 220.

Using the information within the wireless network signal 242, first device 210 may

determine the transmission signal strength of the wireless network signal 242. The transmission
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signal strength may bethe strength of the wireless network signal 242 when the wireless network
signal 242 is first broadcast by the antenna 222 of the second device 220. The first device 210
may also determine the received signa strength of the wireless network signal 242 when the
wireless network signal is received by antenna 212 of the first device 210. The received signal
strength may be the strength of the wireless network signal 242 at the antenna 212 when received
by the first device 210.

Using the strength of the wireless network signal 242 at transmission and reception, the
processor 214 in the first device 210 may calculate afirst distance 230 between the first and
second devices 210, 220. Inthese and other embodiments, the first and second devices 210, 220
may be close enough to each other so that the antenna 212 is in alocation where aline of sight
signal of the wireless network signal 242 is the dominant signal. 1n some embodiments, where
the antenna 212 is in alocation where the reflective signal of the wireless network signal 242 is
the dominant signal, other means may be used to calculate a distance between the first and
second devices 210, 220.

After determining the first distance 230 between the first and second devices 210, 220,
the first device 210 may determine a direction of amovement of the first device 210 using the
sensor 216. In some embodiments, the sensor 216 may be an accelerometer that produces
acceleration data representing the acceleration of the first device 210. The processor 214 or
some other module within the first device 210 may determine the direction of the movement of
the first device 210 based on the acceleration data. Asillustrated in FIG. 2, the first device 210
may move from an origina position, to aposition indicated by the dotted line 2 11.

The processor 214 may then use the transmission and reception strength of awireless
network signal 242 transmitted and received after the first device is in the position indicated by
the dotted line 211 to calculate a second distance 232 between the first and second devices 210,
220. With the calculated first and second distances 230, 232 and the direction of the movement
of the first device 210, the processor 214 may determine the relative position of the first device
210 with respect to the second device 220 in a similar fashion as described above with respect to
FIG. 1. Thus, in some embodiments, the relative position of the first device 210 with respect to
the second device 220 may be determined when each of the first and second devices 210, 220
contain asingle antenna, 212, 222.

In some embodiments, the first and/or second distances 230, 232 used to determine the
relative position between the first and second device 210, 220 may be based on one or more
calculated distances between the first and second devices 210, 220. For example, before the
movement of the first device 210, the first device 210 may calculate afirst distance 230 between
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the first and second devices 210, 220 multiple times using multiple wireless network signals.
For example, the first device may receive five wireless network signals 242 from the second
device 220 and may calculate the first distance 230 five times before the movement of the first
device 210. In some embodiments, the first distance 230 used by the processor 214 to determine
the relative position of the first device 210 with respect to the second device 220 may bethe
mean, medium, weighted mean, or some other combination or subset combination of the five
calculated first distances 230. For example, the first distances 230 used by the processor 214 to
determine the relative position of the first and second devices 210, 220 may be the mean of the
first distances 210 that are within one standard deviation of the mean of the five calculated first
distances 210. In other embodiments, the first distance 230 used by the processor 214 may be
the shortest or longest of the five calculated first distances 210.

In some embodiments, after determining the relative position of the second device 220,
the first device 210 may established a communication link between the first and second device
210, 220. In some embodiments, the first device 210 may establish the communication link
using the MAC addressed obtained from the beacon transmitted by the second device 220.
Establishing the communication link may allow the first and second devices 210, 220 to share
data. The communication link may also allow the first device 210 to share the relative position
of the first device 210 with respect to the second device 220 with the second device 220. For
example, in some embodiments, the first and second devices 210, 220 may share data as directed
by intuitive gestures by users of the first and second devices 210, 220.

In some embodiments, the first device 210 may send the first and second distances 230,
232 and the direction of movement of the first device 210 to another device for processing and
determining the relative position of the first and second device 210, 220. Alternately or
additionally, another device besides the first device 210 may calculate the first or second
distances 230, 232 or the direction of movement of the first device 210. The other device may
receive information from the first device 210 necessary to determine the first and second
distances 230, 232 and the direction of movement of the first device 210. In some embodiments,
the processor 216 may be implemented in hardware, firmware, and/or software.

FIG. 3isablock diagram of various devices, including a mobile device 310, device A
320, device B 330, and a device C 340, according to some embodiments. The mobile device 310
may be adevice similar to the first device 110, 210 of FIGS. 1A, 1B, and 2, wherein the mobile
device 310 may be configured to determine the relative positions of the device A 320, device B

330, and the device C 340 with respect to the mobile device 310.
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In some embodiments, the mobile device 310 and the devices 320, 330, 340 may be
operating on the same channel within awireless network. The mobile device 310 may determine
the relative positions of the devices 320, 330, 340 using awireless network signal received from
the devices 320, 330, 340 smilar to how the mobile device 210 determined the relative position
of the second device 220 with respect to FIG. 2. For example, the mobile device 310 may
determine that the device A 320 isin the +y direction, that the device B 330 isin the +x
direction, and that the device C 340 isin the -y direction. The mobile device 310 may associate
the MAC addresses of the devices 320, 330, 340 with their relative positions and establish a
communication link with the device 320, 330, 340. A user of the mabile device 310 may
transfer datato device A by pushing the datain the +y direction along a screen of the mobile
device 310. Likewise, the user of the mobile device 310 may transmit datato device B 330 by
pushing data in the +x direction aong the screen and may transmit datato the device C 340 by
pushing data in the -y direction along the screen.

In some embodiments, one or more of the devices 320, 330, 340 may be mobile devices.
In these and other embodiments, the mobile device 310 may not establish acommunication link
with the devices 320, 330, 340 until prompted by auser of the mobile device 310. The mobile
device 310 may be prompted to establish acommunication link to transfer data with the device A
320, for example, by the user moving the mobile device 310 in the +y direction toward the
device A 320. A connection may be established if auser of device A 320 also moves the device
A 320 in a-y direction toward the mobile device 310. In some embodiments, a communication
link to transfer data may be established if the movements of the mobile device 310 and the
device A 320 occur with apredetermined period, such as 1 second, 1.5 seconds, 3 seconds, or
some other period.

FIG. 4isaflow chart of an example method 400 according to some embodiments. The
method 400 may be performed, for example, by the first 110 and second devices 120 described
with respect with FIGS. 1A and IB. The flow charts described herein do not necessarily imply a
fixed order to the actions, and embodiments may be performed in any order that is practicable.
Note that any of the methods described herein may be performed by hardware, software
(including microcode), or acombination of hardware and software. For example, a storage
medium may store thereon instructions that when executed by a machine result in performance
according to any of the embodiments described herein.

At 410, afirst distance between first and second devices is calculated. The first distance
may be calculated by either the first device, the second device, or some other device. The first

distance may be calculated using one or more methods. For example, in some embodiments,
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ultrasonic sound waves emitted by either the first or the second device may be used to calculate
the distance. Alternately or additionally, asigna emitted from one of the first and second
devices and received by the other of the first and second devices may be used to determine the
distance between the first and second devices. For example, in some embodiments, the second
device may emit awireless network signal used within awireless communication network. For
example, in some embodiments, the wireless network signal may be abeacon signal that
contains the transmission strength of the beacon signal. Based on the strength of the signal when
received by the first device and the strength of the signal with transmitted by the second device,
the distance between the first and second devices may be calculated.

At 420, adirection of amovement of the first device is determined. In some
embodiments, determining the direction of the movement may include sensing the direction of
the movement using & least one sensor within the first device. In some embodiments, the sensor
may be an accelerometer. In these and other embodiments, sensing the direction of movement of
the first device may include sensing acceleration or other movement and generating movement
data representing the movement of the first device. The direction of movement may then be
derived from the movement data generated by the sensor. In some embodiments, the sensor may
derive the direction from the movement data. Alternately or additionally, aprocessor or other
module within the first device or some other device, such asthe second device that receives the
movement data, may derive the direction from the movement data.

At 430, asecond distance between the first and second devices may be calculated after
the movement of the first device. The second distance may be calculated by either the first
device, the second device, or some other device. The second distance may be calculated using
onhe or more methods as described above in 410. In some embodiments, the same method used
to calculate the first distance may be used to calculate the second distance. In some
embodiments, a different method may be used to calculate the first and second distances.

At 440, the relative position of the first device with respect to the second device is
determined based on the direction of the movement and the calculated first and second distances.
The relative position may be determined by the first device, second device, or some other device.
In some embodiments, the relative position may be determined by analyzing a difference in the
distance between the first and second devices after the movement of the first device and the
direction of the movement of the first device.

In some embodiments, the accuracy of the determined relative position may depend on
the granularity and accuracy of the information used to determine the relative position, namely

the direction of the movement and the calculated first and second distances. For example, if the
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direction of the movement may only be determined in four general directions within aplane,
then the relative position may be determined based on the four general directions within the
plane.

In some embodiments, the method 400 may be performed by the first device, the second
device, some other device, or some combination thereof. In some embodiments, the first and/or
second device may be mobile devices, such as, tablets, smart phones, laptops, gaming consoles,
portable media players, personal navigation devices, persona digital assistants, or other mobile
devices. In some embodiments, each of the first and second devices may include asingle
wireless antenna

In some embodiments, the method 400 may further include additional actions. For
example, in some embodiments, if the first device determined the relative position of the first
and second devices, the method 400 may include sending the relative position of the first and
second devices to the second device. Alternately or additionally, the method 400 may include
passing information between the first and second devices based on user input related to the
relative position of the first and second devices.

FIG. 5is aflow chart of an example method 500 according to some embodiments. The
method 500 may be performed, for example, by the system 200 described with respect with FIG.
2. At 510, asecond device may receive afirst wireless network signal from afirst device. In
some embodiments, the first device may send awireless network signal, such as abeacon signal,
on achannel within awireless communication network. The wireless network signal may
include data therein, including the signal strength of the wireless network signal when
transmitted by the first device. The second device may be connected to the channel within the
wireless communication network and may receive the wireless network signal and obtain the
datawithin the wireless network signal. The second device may also calculate the signa
strength of the first wireless network signal when received at the second device.

At 520, adirection of amovement of the second device may be determined using a least
one sensor within the second device. For example, in some embodiments, the sensor within the
second device may be an accelerometer. The second device may receive acceleration data from
the accelerometer and determine therefrom the direction of the movement of the second device.

At 530, the second device may receive a second wireless network signal from the first
device after the movement of the second device. The second device may obtain the datawithin
the second wireless network signal. The second device may also calculate the signal strength of

the second wireless network signal when received a the second device.
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At 540, the relative position of the first device with respect to the second device may be
determined based on the direction of the movement of the second device, the first wireless
network signal, and the second wireless network signal In some embodiments, afirst distance
between the first and second devices may be calculated using data within the first wireless
network signal and a second distance between the first and second device may be calcul ated
using datawithin the second wireless network signal. For example, in some embodiments, the
first distance may be calculated using the difference between the transmission signal strength of
the first wireless signal a the first device and the reception signal strength of the first wireless
signal at the second device. Similarly, in some embodiments, the second distance may be
calculated using the difference between the transmission signal strength of the second wireless
signal at the first device and the reception signal strength of the second wireless signal a the
second device.

Based on the calculated first and second distances and the direction of the movement of
the second device, the relative position of the first device with respect to the second device may
be determined. In some embodiments, the relative position may be determined by analyzing a
difference in the distance between the first and second devices after the movement of the first
device and the direction of the movement of the first device.

In some embodiments, the calculations performed in the method 500 may be performed
by the first device, the second device, some other device, or some combination thereof. In some
embodiments, the first and/or second device may be mobile devices, such as, tablets, smart
phones, laptops, gaming consoles, portable media players, personal navigation devices, personal
digital assistants, or other mobile devices. In some embodiments, each of the first and second
devices may include asingle wireless antenna.

Although particular system, hardware, and interface configurations have been described
herein, embodiments may be performed with any other types of system, hardware, and/or
interface configurations. Similarly, although specific methods have been described, any number
of other types of methods might be performed in connection with embodiments described here.

The several embodiments described herein are solely for the purpose of illustration.
Persons skilled in the art will recognize from this description that other embodiments may be

practiced with modifications and alterations limited only by the claims.
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WHAT IS CLAIMED IS:

1 A non-transitory computer-readable storage medium having stored thereon
instructions that when executed by a machine result in the following:

calculating afirst distance between first and second devices;

determining a direction of amovement of the first device;

calculating a second distance between the first and second devices after the movement of
the first device; and

determining the relative position of the first device with respect to the second device

based on the direction of the movement, the first distance, and the second distance.

2. The medium of claim 1, wherein determining the direction of the movement

comprises sensing the direction of the movement using at least one sensor within the first device.

3. The medium of claim 2, wherein the a |least one sensor is an accelerometer.

4. The medium of claim 1, wherein calculating the first distance comprises receiving, at

the first device, afirst wirelessly transmitted signal from the second device.

5. The medium of claim 4, wherein the wirelessly transmitted signal includes an

indication of asignal strength of the first wirelessly transmitted signal.

6. The medium of claim 4, wherein the first wirelessy transmitted signal is abeacon

signal within awireless communication network.

7. The medium of claim 1, wherein determining the relative position of the first device

with respect to the second device is performed by the first device.

8. The medium of claim 7, wherein execution of the instructions further results in
sending the relative position of the first device with respect to the second device to the second

device.
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9. The medium of claim 8, wherein execution of the instructions further results in
transmitting information from the first device to the second device based on user input related to

the relative position of the first device with respect to the second device.

11. The medium of claim 10, wherein the first device has a single wireless antenna.

12. An apparatus, comprising:

asensor configured to detect movement of a mobile device; and

a distance determination module configured to: (i) calculate afirst distance between the
apparatus and another device, (ii) determine a direction of amovement of the apparatus, (iii)
calculate a second distance between the apparatus and the other after the movement of the
apparatus, and (iv) determine the relative position of the apparatus with respect to the other

device based on the direction of the movement, the first distance, and the second distance.

13. The apparatus of claim 12, wherein the sensor is an accelerometer.

14. The apparatus of claim 12, wherein calculating the first distance comprises receiving

afirst wirelessy transmitted signal from the other device.

15. The apparatus of claim 14, wherein the wirelessly transmitted signal includes an
indication of asignal strength of the first wirelessly transmitted signal.

16. A non-transitory computer-readable storage medium having stored thereon
instructions that when executed by a machine result in the following:

receiving, a a second device, afirst wireless network signal from afirst device;

determining a direction of amovement of the second device using at least one sensor
within the second device;

receiving, a the second device and after the movement of the second device, a second
wireless network signa from the first device; and

determining the relative position of the first device with respect to the second device
based on the direction of the movement of the second device, the first wireless network signal,

and the second wireless network signal.
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17. The medium of claim 16, wherein the first and second wireless network signals are

beacon signals.

18. The medium of claim 16, wherein execution of the instructions further results in
calculating afirst distance between the first and second devices using data within the first
wireless network signal and calculating a second distance between the first and second devices

using datawithin the second wireless network signal.

19. The medium of claim 18, wherein determining the relative position of the first device
with respect to the second device is based on the direction of the movement of the second device

and a difference between the first and second distances.

20. The medium of claim 16, wherein the at |east one sensor is an accelerometer.

21 The medium of claim 20, wherein second device has a single wireless antenna for

reception of the wireless network signal.

22. An apparatus, comprising:

asensor configured to detect movement of the apparatus,

an antenna configured to receive first and second wireless network signals from another
device, wherein the first wireless network signal isto be received before a movement of the
apparatus and the second wireless network signal isto be received after the movement; and

a determination module configured to: (i) determine adirection of amovement of the
apparatus based on information from the sensor, and (ii) determine arelative position of the
other device with respect to the apparatus based on the direction of the movement, the first

wireless network signal, and the second wireless network signal.

23. The apparatus of claim 22, wherein the first and second wireless network signals are

beacon signals.

24. The apparatus of claim 22, wherein the determination module is further to: (i)
calculate afirst distance between the apparatus and other device based on datawithin the first
wireless network signal, and (ii) calculate a second distance between the apparatus and the other

device based on data within the second wireless network signal.
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25. The apparatus of claim 24, wherein the determination of the relative position of the
other device with respect to the apparatus is based on the direction of the movement of the

apparatus and a difference between the first and second distances.

26. The apparatus of claim 22, wherein the sensor is an accelerometer.

27. The apparatus of claim 22, further comprising:

asingle wireless antenna for reception of the wireless network signals.

28. A method, comprising:

calculating afirst distance between first and second devices;

determining a direction of amovement of the first device;

calculating a second distance between the first and second devices after the movement of
the first device; and

determining the relative position of the first device with respect to the second device

based on the direction of the movement, the first distance, and the second distance.

29. The method of claim 28, wherein determining the direction of the movement

comprises sensing the direction of the movement using an accelerometer within the first device.

30. The method of claim 28, wherein calculating the first distance comprises receiving,

at the first device, afirst wirelessy transmitted signal from the second device.

31. The method of claim 30, wherein the wirelessly transmitted signal includes an
indication of asignal strength of the first wirelessly transmitted signal.

32. The method of claim 30, wherein the first wirelessly transmitted signal is abeacon

signal within awireless communication network.
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