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METHOD AND SYSTEM FOR PAIRING COMMUNICATION DEVICES BY A REFLECTED SIGNAL

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application is a continuation-in-part of and claims the benefit of U.S.
Patent Application No. 12/471,062, titled “Sensing Assembly For Mobile Device”
and filed on May 22, 2009, which is hereby incorporated by reference herein.

FIELD
[0002] The present invention relates generally to mobile devices and, more
particularly, to methods and systems that facilitate communications between multiple

mobile devices.

BACKGROUND
[0003] Mobile devices such as cellular telephones, smart phones, and other handheld
or portable electronic devices such as personal digital assistants (PDAs), headsets,
MP3 players, etc. have become popular and ubiquitous. Such mobile devices are
being increasingly used to hold and process large amounts of data, including word
processing files, photos, MP3 files, etc. Given the large amounts of data that can be
stored and processed by mobile devices, it is also of increasing interest that mobile
devices be capable of easily and effectively communicating with other mobile devices
so as to allow for rapid and effective (and controlled) transfer of data between mobile
devices.
[0004] A variety of communication methodologies and protocols are already widely
available for enabling communications between multiple mobile devices. Some of
these methodologies and protocols allow for users to simply, by way of issuing a
simple command (or even simply positioning a given mobile device into proximity
with another mobile device), cause specific communications linkages to arise between
specific mobile devices. The establishment of such communications linkages between
specific groups of two or more mobile devices, which can also be referred to as
“pairing”, is found for example in the context of Bluetooth-enabled mobile devices.
Pairing among such mobile devices can be achieved when one or more users perform

actions on a keypad or with a navigation button on at least one of the mobile devices.
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Once the pairing has been achieved, a variety of types of data can then be transferred
between the paired devices.

[0005] Bluetooth-enabled mobile devices can be configured for automatic pairing
with other Bluetooth-enabled mobile devices. Automatic pairing (in at least some
circumstances) can occur between any two (or more) such mobile devices that
happen to be within range of one another, without discrimination based upon the
mobile device. Consequently, in at least some such circumstances, data available for
transfer by a given mobile device may not be sufficiently secure, insofar as there is no
guarantee that the other device with which the given mobile device has been paired is
in fact a device with which the data should be shared. Alternatively, in lieu of such
automatic pairing, pairing between Bluetooth-enabled mobile devices can be achieved
by way of manual commands. However, while manually-achieved pairing of
Bluetooth-enabled mobile devices improves the likelihood that any paired device to
which another device wishes to transmit data is an appropriate device for receiving
that data, the providing of manual commands from a human operator can be onerous
and inconvenient, as it can require navigation through menu structures and the
pressing of one or more buttons on one or more mobile devices.

[0006] Therefore, for the above reasons, there is an opportunity to develop a new

method and/or system for enabling two or more mobile devices to transfer data.

BRIEF DESCRIPTION OF THE DRAWINGS
[0007] Embodiments of the invention are disclosed with reference to the
accompanying drawings and are for illustrative purposes only. The system and
method are not limited in their application to the details of construction or the
arrangement of the components illustrated in the drawings. The invention is capable
of other embodiments or of being practiced or carried out in other various ways. The
drawings illustrate a best mode presently contemplated for carrying out the invention.
In the drawings:
[0008] FIG. 1 is a front elevation view of first and second mobile devices that each
employ an infrared light transmitter and receiver capable of sensing an external
object, and sending and receiving data files therebetween, in accordance with the

present embodiment;
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[0009] FIG. 2 is a block diagram illustrating exemplary components of each of the
mobile devices of FIG. 1;

[0010] FIG. 3 is a flow chart illustrating exemplary steps of the mobile devices of
FIG. 1 sensing an object, pairing, and at least initiating a transfer of data
therebetween;

[0011] FIG. 4 is a side view of the mobile devices of FIG. 1 with an external object
being swiped a first time over the devices, where the object is particularly shown to be
over a first of the devices;

[0012] FIG. 5 is an additional side view of the exemplary mobile devices of FIG. 1
with an external object being swiped a first time over the devices, where the object is
(in contrast to FIG. 4) particularly shown to be over both of the devices;

[0013] FIG. 6 is a side view of the exemplary mobile devices of FIG. 1 with an
external object being swiped a second time over the devices;

[0014] FIG. 7 is an additional side view of the exemplary mobile devices of FIG. 1
with an external object being swiped a second time over the devices, where the object
is (in contrast to FIG. 6) particularly shown to be over a second of the devices;

[0015] FIG. 8 depicts an exemplary object with two object portions being passed over
a mobile device such as one of the mobile devices shown in FIG. 1; and

[0016] FIG. 9 depicts an exemplary object with four object portions being passed

over a mobile device such as one of the mobile devices shown in FIG. 1.

DETAILED DESCRIPTION
[0017] Systems and methods for pairing mobile devices are described herein. In at
least some embodiments, the system and method allows for the pairing of mobile
devices and transferring of files therebetween when the mobile devices are positioned
adjacent to each other as shown in FIG. 1 and an object such as a hand passes or
swipes over the devices as shown in FIGS. 4-7. The object serves to at least
temporarily provide a reflective surface for infrared signals to be transmitted from one
mobile device and received by the same and/or another mobile device. Also in at least
some embodiments, the system and method includes at least one mobile device that is
capable of sensing one or more object portions, such as fingers. The object portions
are passed over a sensor in a mobile device and each object portion passes through a

signal beam transmitted by the mobile device and separately reflects that signal back
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to the mobile device. The number of object portions counted by the mobile device can
be interpreted in various manners, such as to indicate a number of files to be
transferred by that mobile device to another mobile device with which it is paired, or
to activate one or more functions in the mobile device, such as a menu shortcut or a
speed-dial function.

[0018] In one example embodiment, the system includes a first infrared transmitter
capable of sending first and second transmitted signals outward away from the first
mobile device, and a first infrared receiver capable of receiving a first reflected signal,
the first reflected signal being the first transmitted signal after the first transmitted
signal is reflected off of an object and indicating proximity of the object to the first
mobile device. The second transmitted signal is a handshake/pairing code and/or data
stream. In at least some embodiments, the first and second mobile devices can utilize
orthogonal coding, which allows for all signals (e.g., proximity detection,
pairing/handshake, and/or file transfer signals from either device) to happen at the
same time (e.g., full duplex instead of simplex communication). Thus, while in some
embodiments multiple signals of various types (such as the aforementioned first and
second transmitted signals) are sent in serial fashion, in other embodiments multiple
signals of various types can be sent or received to or from the different devices
simultaneously or substantially simultaneously.

[0019] The system also includes a first processing device coupled to the infrared
transmitter and infrared receiver and configured to determine when an object is
present in proximity to the first mobile device. In at least some cases, the processing
device causes the first infrared transmitter to send the second transmitted signal upon
determining that the object is nearby the first mobile device based upon the first
reflected signal, and the second transmitted signal is configured to enable a paired
relationship between the first and second mobile devices, whereby (because of the
paired relationship) the first and second mobile devices are capable of additional
communications therebetween. Additionally, another example provides a first mobile
device for achieving communications with a second mobile device that is in proximity
with the first mobile device. The first mobile device includes an infrared transmitter
capable of transmitting first and second signals from the first mobile device, and an

infrared receiver capable of receiving a first reflected signal, the first reflected signal
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being the first signal reflected by an object. The first mobile device additionally
includes a processor coupled to the infrared transmitter and the infrared receiver and
configured to determine, based upon the first reflected signal, if the object is in
proximity to the first mobile device. The processor causes the infrared transmitter to
transmit a second signal upon determining that the object is present in proximity to
the first mobile device, where the second signal is configured to enable a paired
relationship to be established between the first and second mobile devices, whereby
the first and second mobile devices are capable of additional communications
therebetween because of the paired relationship.

[0020] Further, another embodiment provides a second mobile device for achieving
communications with a first mobile device that is in proximity with the second mobile
device. The second mobile device includes an infrared transmitter capable of sending
first and second signals from the second mobile device, and an infrared receiver
capable of receiving a first reflected signal, the first reflected signal being the first
signal reflected by an object. The second mobile device also includes a processor
coupled to the infrared transmitter and the infrared receiver and configured to
determine, based upon the first reflected signal, if the object is in proximity to the
second mobile device. The infrared receiver is enabled to receive an additional signal
originating from the first mobile device upon determining that the object is present in
proximity to the second mobile device. The processor, upon receiving the additional
signal, causes the infrared transmitter to transmit the second signal for receipt by the
first mobile device, the second signal confirming an acceptance by the second mobile
device of a pairing offer represented by the additional signal, whereby a paired
relationship between the second and first mobile devices is established and the first
and second mobile devices are capable of additional communications therebetween
because of the paired relationship.

[0021] Yet another example provides a method of achieving communications
between first and second mobile devices that are in proximity with one another. The
method includes (a) positioning at least one of mobile devices so that the first and
second mobile devices are in proximity with one another, and (b) moving an object
over the first mobile device so as to reflect a first transmitted signal sent outward by

the first mobile device back to a first receiver on the first mobile device, whereby the

PCT/US2010/061254



WO 2011/079063 PCT/US2010/061254

10

15

20

25

30

first mobile device is thereby able to detect a presence of the object. The method also
includes (c¢) continuing the moving of the object toward the second mobile device so
as to reflect a second transmitted signal sent outward by the second mobile device to a
second receiver on the second mobile device, whereby the second receiver is able to
detect the presence of the object, and (d) further reflecting a third transmitted signal
sent outward by the first mobile device for receipt by the second receiver, whereby
information concerning a pairing of the first and second mobile devices can be
evaluated by the second mobile device. The method additionally includes (e) further
operating the first and second mobile devices after the pairing of the mobile devices
has been completed.

[0022] FIG. 1 shows first and second mobile devices 102, 104 that include, among
their various components, first and second sensing assemblies 106, 108, in accordance
with one embodiment. In the present example shown, the mobile devices 102, 104 are
dual-mode cellular - WPAN (Wireless Personal Area Network) mobile telephones,
albeit the mobile devices are also intended to be representative of a variety of other
types of mobile devices that can be employed in other embodiments including, for
example, PDAs, smart phones, other handheld or portable electronic devices such as
notebook or laptop computing devices, headsets, MP3 players and other portable
video and audio players, geopositioning and navigation devices, gaming consoles, and
even other devices, including a wide variety of devices that can utilize or benefit from
pairing and file transfer with a mobile device (e.g., televisions, kiosks, ATMs,
vending machines, automobiles, etc.).

[0023] Included among the components of the respective mobile devices 102 and 104,
as shown in FIG. 1, are respective video screens 110 and 112, respective keypads 114
and 116 each having numerous keys and respective navigation clusters (in this case,
“five-way navigation key clusters”) 118 and 120. Depending upon the embodiment,
the mobile devices can include other components as well. It will further be understood
that the two mobile devices 102, 104 need not be, and often are not, identical to one
another in their features or components. Additionally FIG. 1 also shows an exemplary
object that is being swiped over the mobile devices 102, 104. In the present
embodiment, the object more specifically is a hand 122 with fingers 124, which can

more generally be considered as constituting object portions. Although FIG. 1 shows
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the hand 122 with the fingers 124 as being the object with object portions, it should be
understood that in other embodiments other objects and/or object portions can take the
place of the hand/fingers.

[0024] As will be described in further detail below, the sensing assemblies 106, 108
in the present embodiment operate as short-range wireless transceivers, and to some
extent also operate as proximity sensors. When operated as proximity sensors, the
sensing assemblies 106, 108 are used to detect the presence of the hand 122 and/or
fingers 124 being swiped over the mobile device 102. When operated as wireless
transceivers, the sensing assemblies 106, 108 are used to pair, or establish a
communication path between, the mobile devices 102, 104. Further, in some cases the
sensing assemblies 106, 108 when operated as wireless transceivers are also used to
transmit data between the mobile devices 102, 104 after the devices have been paired.
Although various types of components can be employed as the sensing assemblies
106, 108, in this embodiment both of the sensing assemblies 106, 108 are pyramid-
type sensing assemblies as disclosed in pending U.S. Patent Application No.
12/471,062 entitled “Sensing Assembly for Mobile Device” and filed on May 22,
2009, which is hereby incorporated by reference herein. As described therein, some
pyramid-type sensing assemblies provide a single sensing assembly with a plurality of
phototransmitters (such as photodiodes) in combination with one or more
photoreceivers, or alternatively a plurality of photoreceivers in combination with one
or more phototransmitters.

[0025] In the present embodiment, the sensing assemblies 106, 108 operate by
transmitting and/or receiving one or more (typically multiple) infrared signals using
preferably Time Division Multiplexing transmission. Other schemes such as
wavelength division multiplexing, code multiplexing, and infrared modulation can be
used as well. Transmitted infrared signals such as an exemplary transmitted signal
126 shown in FIG. 1 are generated by one or more infrared phototransmitters (e.g.,
photo-light emitting diodes (photo-LEDs)). More particularly, the phototransmitters
can, but need not, be near-infrared photo-LEDs transmitting light having
wavelength(s) preferably in the range of approximately 850 to 890 nanometers,
considered “near” infrared. Visible light LEDs at lower wavelengths can be used as

well. Assuming the presence of an object such as the hand 122 situated at least
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partially above one or both of the sensing assemblies 106, 108, portions of the
transmitted infrared signals can be reflected by the hand (or other object or portion(s)
thereof), so as to constitute one or more reflected infrared signals, one of which is
shown as an exemplary reflected signal 128. The reflected infrared signals are sensed
by one or more infrared light sensing devices or photoreceivers (e.g., photodiodes and
phototransistors) of the second sensing assembly 108, which more particularly can
(but need not) be suited for receiving near-infrared light having wavelength(s) in the
aforementioned range.

[0026] Still referring to FIG. 1, the first sensing assembly 106 located in the first
mobile device 102 includes a first phototransmitter 130 and a first photoreceiver 132.
A multiple diode assembly, such as the above-mentioned pyramid-type sensing
assembly, can (in addition to simple object detection) be also used to enable
directional tracking of object movement. The second sensing assembly 108 located in
the second mobile device 104 particularly includes a second phototransmitter 134 and
a second photoreceiver 136. The phototransmitters 130, 134 are co-located with their
respective photoreceivers 132, 136, although this not need be the case, as one or more
phototransmitters and photoreceivers can be included and located in various positions
about the mobile devices 102, 104. In the present embodiment, the sensing assemblies
106, 108 each have a central axis 138, 140, respectively, that are perpendicular to the
facial surfaces of the phototransmitters and photoreceivers, and substantially
perpendicular to the surface of the video screens 110, 112. In other embodiments, the
central axes 138, 140 can be positioned at various angles and intentional offsets with
respect to the facial surfaces and video screens 110, 112,

[0027] FIG. 2 provides a block diagram illustrating internal components 200 of a
mobile device such as the mobile devices 102, 104, in accordance with the present
embodiment. As described further below, some of the components 200 correspond to
certain of the components of the mobile devices 102, 104 already described in relation
to FIG. 1. As shown in FIG. 2, the components 200 include one or more wircless
transceivers 202, 203, and 205, a processor 204 (e.g., a microprocessor,
microcomputer, application-specific integrated circuit, etc.), a memory portion 206,
one or more output components 208, and one or more input components 210. In at

least some embodiments, a user interface is present that comprises one or more output



WO 2011/079063

10

15

20

25

30

components 208 and one or more input components 210. The internal components
200 can further include a component interface 212 to provide a direct connection to
auxiliary components or accessories for additional or enhanced functionality. The
internal components 200 preferably also include a power supply 214, such as a
battery, for providing power to the other internal components while enabling the
mobile device to be portable. All of the internal components 200 can be coupled to
one another, and in communication with one another, by way of one or more internal
communication links 232 (e.g., an internal bus).

[0028] Each of the wireless transceivers 202 utilizes a wireless technology for
communication, such as, but not limited to, cellular-based communication
technologies such as analog communications (using AMPS), digital communications
(using CDMA, TDMA, GSM, iDEN, GPRS, EDGE, etc.), and next generation
communications (using UMTS, WCDMA, LTE, IEEE 802.16, etc.) or variants
thereof, or peer-to-peer or ad hoc communication technologies such as HomeRF
(radio frequency), Bluetooth, and IEEE 802.11 (a, b, g or n), or other wireless
communication technologies such as infrared technology. In the present embodiment,
the wireless transceivers 202 include a cellular transceiver 203 and a WPAN
transceiver 205, although other embodiments may have only one of these types of
wireless transceivers (and possibly neither of these types of wireless transceivers,
and/or other types of wireless transceivers). Depending upon the embodiment, the
WPAN transceiver 205 can allow for wireless communications in accordance with
any of a variety of WPAN protocols or formats, for example, Bluetooth or IrDA
(Infrared Data Association) protocols or formats.

[0029] Exemplary operation of the wireless transceivers 202 in conjunction with
others of the internal components 200 of the mobile devices 102, 104 can take a
variety of forms and can include, for example, operation in which, upon reception of
wireless signals, the internal components detect communication signals and the
transceiver 202 demodulates the communication signals to recover incoming
information, such as voice and/or data, transmitted by the wireless signals. After
receiving the incoming information from the transceiver 202, the processor 204
formats the incoming information for the one or more output devices 208. Likewise,

for transmission of wireless signals, the processor 204 formats outgoing information,
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which may or may not be activated by the input devices 210, and conveys the
outgoing information to one or more of the wireless transceivers 202 for modulation
to communication signals. The wireless transceiver(s) 202 convey the modulated
signals to a remote device, such as another mobile device, a cell tower, access point,
or a remote server (not shown).

[0030] Depending upon the embodiment, the input and output components 208, 210
can produce a variety of visual, audio, and/or mechanical outputs. For example, the
output components 208 can include a visual output component 216 such as a liquid
crystal display and light emitting diode indicator, an audio output component 218 can
include a speaker, alarm, and/or buzzer, and a mechanical output component 220 can
include a vibrating mechanism. The visual output devices 216 among other things can
include the video screens 110, 112 of FIG. 1. Likewise, by example, the input
components 210 can include a visual input component 222 such as an optical sensor
(for example, a camera), an audio input component 224 can include a microphone,
and a mechanical input component 226 can include a flip sensor, keyboard, keypad,
selection button, touch pad, or touchscreen. The mechanical input component 226 can
include, among other things, the keypads 114, 116 and the navigation clusters 118,
120 of FIG. 1. Actions that can actuate one or more input components 210 can include
not only the physical pressing/actuation of buttons or other actuators, but can also
include, for example, opening the mobile device, unlocking the device, moving the
device to actuate a motion, moving the device to actuate a location positioning
system, and operating the device.

[0031] With respect to the sensors 228, these can include various sensors depending
upon the embodiment including, as shown, both proximity sensors 229 and other
sensors 23 1. The proximity sensors 229 can include a sensor such as a light detecting
sensor, an ultrasound transceiver, or an infrared transceiver, any one of which can
operate by, for example, measuring the signal strength (amplitude) of a reflected
signal (that is, a signal emitted by the sensor, reflected off of a target, and received
back at the sensor) against a predetermined threshold. Thus, in the present
embodiment, the sensing assemblies 106, 108 can be considered as constituting
proximity sensors 229 of the mobile devices 102, 104 given that, as discussed further

below, the sensing assemblies can operate so as to sense the presence of an object or
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object portions such as the hand 122 with the fingers 124 shown in FIG. 1. That said,
the sensing assemblies 106, 108 can also be considered as constituting the WPAN
transceivers 205 of the mobile devices 102, 104 to the extent that, as also described
further below, those sensing assemblies of the different mobile devices employ
infrared signals to allow for data communication between the mobile devices. As for
the other sensors 231, these can include various types of sensors, such as touch
sensors, altitude sensors, accelerometers, gyroscopes, or any other information
collecting device that can identify a current location or user-device interface (carry
mode) of the mobile device 102.

[0032] The memory portion 206 of the internal components 200 can encompass one
or more memory devices of any of a variety of forms (e.g., read-only memory,
random access memory, static random access memory, dynamic random access
memory, etc.), and can be used by the processor 204 to store and retricve data. The
data that is stored by the memory portion 206 can include, but need not be limited to,
operating systems, applications, and informational data. Each operating system
includes executable code that controls basic functions of the communication device,
such as interaction among the various components included among the internal
components 200, communication with external devices via the wireless transceivers
202 and/or the component interface 212, and storage and retrieval of applications and
data, to and from the memory portion 206. Each application includes executable code
that utilizes an operating system to provide more specific functionality for the
communication devices, such as file system service and handling of protected and
unprotected data stored in the memory portion 206. Informational data is non-
executable code or information that can be referenced and/or manipulated by an
operating system or application for performing functions of the communication
device.

[0033] Turning to FIGS. 3 and 4-7, FIG. 3 sets forth steps of an exemplary process of
pairing the mobile devices 102, 104 and initiating the process for and/or transferring
data, while FIGS. 4-7 illustrate the performing of certain of those steps by the mobile
devices 102, 104 when interacting with the hand 122 and positioned as shown in FIG.
1. It will be noted that FIG. 3 groups the steps performed by the first mobile device
102 into a left dashed box and groups the steps that are performed by the second
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mobile device 104 into a right dashed box (additionally, steps 306, 310, 314 and 315
within those left and right dashed boxes also are shown to be dashed, indicating that
those steps are optional and need not be performed in some circumstances or
embodiments). As shown in FIGS. 4-7, during performance of the steps of FIG. 3, the
first and second mobile devices 102, 104 are positioned adjacent to each other in a
manner such that their central axes 138, 140 extend parallel (or substantially parallel)
to one another and extend in a manner perpendicular (or substantially perpendicular)
to a plane along which the two mobile devices are located, such as when both of the
mobile devices are placed next to one another, face-up on a substantially flat surface
such as a table or desktop (FIG. 1). In alternate embodiments, other absolute or
relative orientations of the mobile devices can also be employed.

[0034] As shown in FIG. 3, after starting operation at a step 300, at a step 301, the
mobile devices 102, 104 recognize if they are currently paired with one another by
way of any existing communication linkage, such as a pre-established Bluetooth
connection. If so, the process steps to step 317. However, assuming that the mobile
devices 102, 104 are not already paired, then the process advances to a step 302. It
should be noted that, in some alternate embodiments, the recognition step 301 is
performed in a repeated or continual manner (e.g., in a manner in parallel with the
performing of the other steps of the process of FIG. 3) rather than merely at a
particular time after the mobile devices have first been positioned adjacent to one
another.

[0035] At the step 302, the sensing assembly 106 of the first mobile device 102
detects that an object such as the hand 122 is present above the sensing assembly as it
is swiped over that assembly (e.g., so as to cross the central axis 138). As shown in
FIG. 4, the sensing assembly 106 detects the presence of the hand 122 more
particularly by transmitting an infrared proximity signal 402 from the
phototransmitter 130 and, assuming that a portion of that transmitted infrared signal is
reflected off of the hand 122, detecting a corresponding reflected signal 404 at the
photodetector 132. If the reflected signal 404 that is detected has an amplitude that is
greater than a predetermined threshold, then the processor of the first mobile device
102 concludes that the object (e.g., the hand 122) is present and in sufficient

proximity to the first mobile device. In at least one embodiment, the presence of an
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object or object portion (or even a direction of movement of such object/object
portion) can be detected in a similar manner by an ultrasound transceiver. Further as
shown in FIG. 4, for the process represented by the step 302 and following steps to
properly pair the mobile devices 102, 104, the swiping of the hand 122 should
generally proceed across the first mobile device 102 in a direction toward the second
mobile device 104 as indicated by an arrow 401. Preferably, the hand 122 is in an
open position as it is swiped over the first mobile device 102, such that the palm of
the hand (or otherwise larger surface of the hand) is available for the purpose of
reflecting the infrared proximity signal 402 towards the photoreceiver 132; although
in other embodiments, other surfaces of a hand (e.g., by one or more of the fingers
124) can provide sufficient reflection. Depending upon the width of the infrared beam
being transmitted, the object need not always pass over the center axis 138 to
satisfactorily receive and reflect the proximity signal 402, albeit it is often desirable
for this to occur to enhance the likelihood that the object is detected.

[0036] Next at a step 304, in response to the sensing of the hand swipe, the
phototransmitter 130 of the first mobile device 102 begins to transmit an additional
infrared signal 406 (as shown in FIG. 5) that is intended for receipt by the second
mobile device 104. In at least one embodiment, the steps 302 and 304 can occur
simultaneously, for example by using orthogonal coding of the infrared signal. The
infrared signal 406 is particularly configured to allow for establishing a
communication session between (e.g., the establishment of a communication link
between or pairing of the mobile devices, including confirmations thereof) the mobile
devices 102, 104 and in at least some embodiments can take the form of a handshake
code (and/or a secret key, other coded signal, and/or other signal) that is known by the
first and second mobile devices and is used to authenticate each device to the other.
Typically the additional infrared signal 406 is transmitted repeatedly until pairing
occurs. While this is occurring, as illustrated in FIG. 5, the swiping of the hand 122
continues such that the hand progresses toward and over the second mobile device
104, and thus the hand 122 moves into range of the second sensing assembly 108.
[0037] Also while this is occurring, the phototransmitter 134 of the second mobile
device 104 is sending out an infrared proximity signal 410. When the hand 122 comes

sufficiently close to the second mobile device 104, a portion of the signal 410 is
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reflected by the hand as a reflected proximity signal 412 that is received by the second
photoreceiver 136 at step 306. If the reflected proximity signal 412 has an amplitude
greater than a predetermined threshold, the processor of the second mobile device 104
interprets this as an indication that the hand 122 (or other object, as the case may be)
is present and in sufficient proximity to the second mobile device. Upon detecting the
presence of the hand 122, the second mobile device 104 becomes open to receiving a
handshake code (and/or a secret key, other coded signal, and/or other signal) as
transmitted by the first mobile device 102 in the transmitted signal 406. More
particularly as shown in FIG. 5, due to the positioning of the hand 122, the additional
infrared signal 406 emitted by the first mobile device 102 upon being reflected off of
the hand 122 as a reflected signal 408 is directed toward the second mobile device.
Then at step 308, the second mobile device 104 receives the handshake code (or other
coded signal or other signal) in the reflected signal 408 that originated at the first
mobile device 102. Although not shown or described with reference to FIG. 3, the
detection of the hand 122 at the second mobile device 104 is not necessary in all
embodiments. For example, in some other embodiments, the second mobile device
104 is already configured to receive a handshake code without sensing the hand 122
in proximity thereto. Thus, in one such embodiment employing the first and second
mobile devices 102, 104, it is not necessary for the second mobile device 104 to send
the signal 410 or receive the signal 412 prior to receiving the reflected signal 408, nor
is it necessary for the step 306 to be performed by the second mobile device.

[0038] Next, at a step 308, assuming that the second mobile device 104 is ready and
capable of receiving the handshake code (and/or secret key, other coded signal, or
other signal) from the first mobile device 102, the second mobile device determines
whether it has in fact received the handshake code from the first mobile device and
additionally determines whether to accept the attempt to pair, as initiated by the
transmission of the handshake code from the first mobile device. The decision
whether to accept the attempt to pair can be preset (e.g., when the mobile device 104
is manufactured or upon launching of a software application) or specified by a user
(e.g., selected or specified) in response to receiving a signal from the second mobile

device that a determination needs to be made.
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[0039] In at least some embodiments, to minimize the need for active user inputs, the
acceptance of the handshake code is automatic, or at least automatic in the event one
or more criteria are met. For example, in some embodiments, acceptance
automatically occurs simply upon the second mobile device 104 receiving the
handshake code. Also for example, in some embodiments, acceptance of the
handshake code is automatic assuming that swiping or at least a particular manner of
swiping has been detected, further for example, where the presence of the hand has
been detected by one or both of the mobile devices within a specific time period. Such
a time period for acceptance (or particular start and end times defining such a time
period) can be encoded in the signal 406, 408 such that the second mobile device 104
will reject the handshake code if the difference between the time of receipt of the
handshake code (e.g., the end time) and an earlier time (e.g., the start time) has
exceeded the encoded time period. It should be noted that such automatic operation is
in contrast to many conventional procedures for pairing mobile devices (e.g.,
Bluetooth devices). Among other things, such operation does not require a user to
provide additional inputs for the purpose of allowing the different mobile devices to
discover one another (e.g., a “discovery phase” of operation is absent or at least
hidden from the user).

[0040] Additionally, such automatic acceptance procedures, which in at least some
circumstances can be referred to as ad hoc pairing procedures, can provide added
security over existing Bluetooth pairing schemes. This is because, rather than relying
upon pre-discovery of the presence of a mobile device to govern whether pairing can
be established (such that pairing occurs whenever previously-paired mobile devices
merely come within range of one another), such ad hoc procedures instead allow
pairing only when one or more specific criteria are met at or around the time/occasion
for pairing, for example, only when a hand swipe occurs or occurs within a particular
time period. When such ad hoc procedures are employed, users do not need to
remember which devices were paired in the past via Bluetooth (to avoid inappropriate
pairing with another mobile device). Rather, the users can be assured that pairing is
initiated only between devices for which such pairing is intended, based upon the
user’s control over whether or when the one or more criteria (e.g., whether a swiping

action has been taken) governing pairing have occurred. In some embodiments, in
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addition to exercising control over the initiation of pairing, a user can also (or instead)
control the termination of pairing of mobile devices by taking an appropriate action or
causing one or more criteria governing termination to be met.

[0041] If the second mobile device 104 rejects or is unable to receive the handshake
code at the step 308, the process ends at a step 309 and no pairing of the mobile
devices 102, 104 occurs. However, assuming that the second mobile device 104 does
receive and accept the handshake code at the step 308, then the pairing process of
FIG. 3 continues on to a step 310 at which the second mobile device’s acceptance is
communicated back to the first mobile device 102. Although the step 310 need not be
performed in all embodiments, in the present embodiment the step 310 is performed
and more particularly involves the sending of another infrared signal 411 (see FIG. 5)
from the second mobile device 104 to the first mobile device 102 (as reflected by the
hand 122 as a signal 413) to confirm that the handshake code has been accepted.
[0042] Next, at steps 312 and 313, after the second mobile device 104 has accepted
the handshake code, the first mobile device 102 designates itself as a data-file-
transmitting device and the second mobile device 104 designates itself as a data-file-
receiving device. In some embodiments, the data-file-transmitting device can be
considered a master and the data-file-receiving device can be considered a slave. Then
at step 314, the first mobile device 102 transmits a shared key which allows each of
the mobile devices 102, 104 to properly interpret further coded data transmissions
received from the respective other one of the mobile devices (although in at least
some alternate embodiments, a shared key is not utilized). In the present embodiment
it is envisioned that the shared key is transmitted via infrared signals (as reflected off
of the hand 122 or other object passing by the mobile devices 102, 104), since such
transmission is typically short (e.g., 200ms), albeit in other embodiments the shared
key can be transmitted via a different communication link such as a Bluetooth
communication link. After being transmitted, the shared key is received by the second
mobile device 104, as represented by a step 315 (this step also need not be present
depending upon the embodiment). At this point, the first hand swipe has successfully
paired the first mobile device 102 to the second mobile device 104, and the first and
second mobile devices 102, 104 are prepared to communicate further for the purpose

of sending and receiving data.
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[0043] Still referring to FIG. 3 and more particularly to FIGS. 6 and 7 subsequent to
the pairing of those devices, additional communications can occur between the first
and second mobile devices 102, 104 by way of additional infrared signals that are sent
by the sensing assemblies 106, 108, reflected off of the hand 122, and then received
by the sensing assemblies. Such additional communications allow for the transfer of
data between the different mobile devices 102, 104, and are achieved upon the user
performing a second swiping of the hand 122 across the mobile devices in the
direction indicated by the arrow 601 (or possibly in any other direction, e.g., in the
opposite direction). In the present embodiment, at a step 317, the first mobile device
102 detects an object (e.g., the hand 122, or one or more fingers) swipe in a manner
similar to that of step 308 (and as discussed with reference to FIG. 4). Then at step
318, the first mobile device 102 senses whether a single object such as a hand is
detected or if multiple object portions, such as fingers are detected. If only a single
object is detected then the process continues at step 320, otherwise the process
continues at step 319. At step 320, after detection of the second hand swipe at the first
mobile device 102 has occurred, the first mobile device 102 evaluates the size of data
(e.g., selected file(s)) to be transferred to the second mobile device 104. This
evaluation can, for example, involve a comparison of the size of the data with a preset
limit. Typically only a limited amount of data can be transmitted by way of infrared
signals reflected off of the hand 122 as it is swiped over the two mobile devices 102,
104 (e.g,. 5KB).

[0044] If the size of the data is determined to be sufficiently small at the step 320,
then at a step 322 the data is transferred from the first mobile device 102 to the second
mobile device 104 during the second hand swipe, as shown in FIG. 6. Referring to
FIG. 6, the hand 122 is shown in an intermediate position after the first mobile device
102 has detected its presence and therefore been instructed to conduct a transfer of
data. The first mobile device 102 is shown sending infrared data signals 414 from the
first phototransmitter 130 that are reflected by the hand 122 as reflected data signals
416 and then received at the second photoreceiver 136. As shown further in FIG. 7,
the hand 122 then continues over the second mobile device 104 as the swipe and the

transmission are completed. Such transmission of the data via infrared signals
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reflected off of the hand 122 (or other swiped object) can be referred to as an “instant
transfer”.

[0045] Alternatively, if the size of the data to be transferred between the mobile
devices 102, 104 is determined at the step 320 as being too large for transmission
during the hand swipe, then a request to transfer using an alternate transfer
mechanism (e.g., any one or more of various other communication techniques
available to the mobile devices 102, 104, for example, a cellular network, WiFi,
Bluetooth, etc.) is initiated at a step 324, (during the hand swipe) to perform the data
transfer (although the data transfer can take place at a later time/date based on device
activity). In at least some cases when this occurs, additional infrared data signal(s) can
still be passed between the mobile devices 102, 104 to achieve coordination between
those devices in communicating the data via such alternate transfer mechanism.
Additionally, in some further embodiments, a data file itself can be encoded with a
level of security that prescribes whether the file is to be transferred via instant transfer
or alternate transfer regardless of the file size. For example, when transferring
financial data, personal data, or other sensitive data, it can be preferred to allow only
an instant transfer, which substantially limits the range and potential access by an
unwanted recipient.

[0046] Although FIG. 3 specifically provides two alternatives in the form of the steps
322 and 324 in terms of how data is transferred following the step 320 depending
upon the amount of data to be transferred, various other transfer options can also be
available in alternate embodiments. For example, if the data to be transferred includes
files of both small and large sizes (or otherwise can be broken into subportions of
data), then some of the data can be transferred via infrared signals (that is, via the
instant transfer mechanism described above involving swiping of the hand), while
other data is transferred using an alternate mechanism. Also for example, in some
circumstances where a single swiping of the hand is insufficient to allow for infrared
transmission of the data, multiple swipings of the hand (or simply a holding of the
hand in place between the devices) can still be sufficient to allow for transmission. If
this is the case, then an indication of that possibility can be provided to the user (e.g.,
by the mobile device from which data is to be transferred), and in response the user

can then take an appropriate action allowing for the complete data transfer to take
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place such as, for example, repeatedly swiping over the mobile devices or holding an
object stationary above the mobile devices for a period of time. It should also be noted
that, while transfer of data using infrared signals can be performed immediately when
a swiping movement occurs, the starting of data transfer by way of an alternate
transfer mechanism can be delayed until a later time if desired.

[0047] In at least one embodiment the file to be transferred between devices can be
selected in numerous ways, for example, if the mobile device is playing a song when
the hand swipe takes place, that song file is automatically selected as the file to
transfer. If the mobile device is viewing a photo, that photo is automatically selected
for transfer. In addition a user can bring the file to the screen or highlight one or more
files displayed on the screen and they will be automatically selected for transfer. The
use of multiple hand swipes can provide for multiple file transfers without re-
establishing communications between the mobile devices. In one embodiment a first
hand swipe would pair the mobile devices, a second hand swipe would transfer the
selected file, and a third swipe could transfer the other files available that were not
selected but are displayed or otherwise associated with the first file transferred. In
addition, one or more of the hand swipes across either device can initiate a file
transfer from either device to the other device.

[0048] Referring back to FIG. 3, after the data transfer is complete, either by way of
infrared signals transmitted at the time of swiping allowing for instant transfer
according to the step 322 or by way of an alternate transfer mechanism in the step 324
(or by way of both mechanisms or in some other manner), then the process terminates
the pairing at a step 326, at which the communication link between the mobile devices
102, 104 is terminated. The termination of the communication link (that is, the
termination of the communication session, or termination of the pairing of the mobile
devices 102, 104) occurs immediately upon conclusion of instant file transfer or
alternative file transfer order. In at least some embodiments, the termination of the
communication link can occur at a pre-set time following the completion of the data
transfer. Further for example, in some embodiments, pairing is terminated after a
short file is transferred (or after large file transfer is enabled to happen at a later time).
[0049] In addition, although automatic termination of the communication link after a

period of time can be desirable to prevent communication linkages from continuing in
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an indefinite manner, in other embodiments termination of the communication link
does not occur until another event occurs (e.g., until the mobile devices are physically
moved to a sufficient degree as determined using an accelerometer, or moved apart to
a sufficient degree that a Bluetooth or other connection is disrupted). Further, the file
itself can include a security setting that prescribes the timing of termination of the
communication link. It should be noted that, although the hand 122 has been referred
to above as the object for swiping across the mobile devices 102, 104, other objects or
portions of objects capable of reflecting infrared signals can be used as well (e.g.,
another part of the human body such as a person’s arm, a card, etc.). In this regard, in
at least some embodiments, one or more of the above actions, and/or other actions,
can be effectuated not only by the use of the hand 122 but also or instead through the
use of one or more of the fingers 124.

[0050] Turning to FIGS. 8 and 9, the first mobile device 102 is shown with the
fingers 124 being swiped over it in two different exemplary scenarios. FIG. 8 in
particular shows two of the fingers 124 being swiped over the sensing assembly 106
of the first mobile device (along a direction indicated by an arrow 507), while FIG. 9
shows four of the fingers 124 being swiped over that sensing assembly (again in the
same direction). Upon sensing the swiping of the fingers 124 either as shown in FIG.
8 or FIG. 9, a variety of different operations can be initiated either specifically in the
first mobile device 102 or that mobile device in combination with the second mobile
device 104. To the extent that the swiping of the fingers 124 is intended to initiate
data communications between the first and second mobile devices 102, 104, it should
be understood that such operation typically will proceed only when the fingers 124
are swiped not only across the first mobile device 102 as shown in FIGS. 8 and 9 but
also then toward and over the second mobile device 104 in a manner similar to that
shown in FIG. 1 (but not in FIGS. 8-9). It should be noted that, typically, for multiple
smaller object portions such as the fingers 124 to be individually detected, the swiping
of those object portions/fingers should bring those object portions/fingers in relatively
close proximity to the sensing assembly 106 for better resolution of the reflected
signals.

[0051] Referring as well to the flow chart of FIG. 3, as discussed above, if multiple

object portions are detected, then the process moves from step 318 to step 319. As
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shown, at the step 319 not only are the fingers 124 sensed as the fingers are
successively passed over the first sensing assembly 106, but also the particular
number of fingers passed over the sensing assembly is detected. That is, each
individual one of the fingers 124 is detected as it passes over the first sensing
assembly 106. This can be achieved because each finger 124 intercepts the infrared
proximity signal and reflects it once, thereby creating a pulse that is counted by the
mobile device 102. Insofar as the number of fingers 124 passing over the first sensing
assembly 106 can be detected, it is possible for the mobile device 102 to interpret not
only the passing of the fingers over the mobile device collectively as an instruction
but also to interpret the particular number of fingers passing over the mobile device as
having a particular meaning.

[0052] For example, the number of pulses detected corresponding to the number of
fingers 124 passing over the first mobile device 102 can be interpreted by that mobile
device as representing the quantity of files that are to be transferred by the first mobile
device to the second mobile device 104 (e.g., the sensing of two fingers as in FIG. 8
would signify that two files should be transferred, while the sensing of four fingers as
in FIG. 9 would signify that four files should be transferred). After the quantity of
files to be transferred has been established by the first mobile device 102 based upon
the sensing of the fingers 124, the files to be transferred from the first mobile device
to the second mobile device 104 are then prepared in step 321 and then the first
mobile device is instructed to transfer the files via an alternate transfer mechanism, as
discussed in step 324. Although the flow chart of FIG. 3 shows the process
proceeding from the step 321 directly to the step 324, in alternate embodiments it is
still possible that all or a portion of the data to be transferred will be sent by way of an
instant transfer mechanism (e.g., as represented by the step 322) rather than an
alternate transfer mechanism based on file size or other criteria, such as security
settings.

[0053] Also, the first mobile device 102 (or collectively both mobile devices 102,
104) can be configured in other embodiments to activate one or more functions based
on the number of pulses detected. These functions can include, for example, menu
shortcuts, speed-dialing, etc. Further, the number of pulses can recognized as an

indication for the preferred method of data transfer, namely by an instant or alternate
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transfer method. Additionally, the number of pulses (corresponding again for example
to the number of fingers passing by) can be used to set a level of pairing security (e.g.,
pairing/swiping with two fingers enables encryption while one finger does not enable
encryption). Further, in at least some embodiments, the first mobile device 102 (or
other mobile device) interprets multiple successive pulses or other signal variations as
being indicative of multiple related object portions that should be recognized as being
part of the same object or otherwise related (e.g., fingers of the same hand)
particularly when the multiple successive pulses or other signal variations are sensed
by the first mobile device as occurring within a preset time period. In some such
embodiments, if the multiple pulses or other signal variations do not occur within the
preset time period, then the first mobile device 102 does not ascribe any particular
meaning based upon the number of those pulses or signal variations.

[0054] As discussed above, infrared signals can be used both for detecting the
proximity of the hand 122 (or the fingers 124 or other objects or object portions), as
well as for communicating information that allows both for pairing of the mobile
devices 102, 104 (e.g., the handshake codes) as well as other data that is to be
transferred between the mobile devices. When sending and receiving these types of
infrared signals, interference can prohibit the accurate interpretation of the signals. To
prevent or limit interference between these signals, and to otherwise facilitate
communications between the mobile devices in a manner that is more secure, in at
least some embodiments coding is used to combat interference, to provide noise
suppression, and/or to enhance security. More particularly, in some such
embodiments, an orthogonal code is used, such as a Hadamard code.

[0055] The use of an orthogonal code in particular can benefit several areas. First, to
the extent that such an orthogonal code is used, two different signals can be
sent/received at the same time without interference so long as the two signals are
orthogonal relative to one another. For example, in at least one such embodiment, the
infrared signals used for detecting the presence/proximity of the hand 122 and/or
achieving pairing between the mobile devices 102, 104 (e.g., as used in relation to the
steps 308-317 of FIG. 3) can be orthogonal relative to any infrared signals used for
communicating data between the mobile devices that are paired (e.g., as used in the

step 322). In an exemplary embodiment, a first hand swipe can pair the first and
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second mobile devices 102, 104, a second hand swipe can transfer a file from the first
device 102 to the second device 104, and a third hand swipe can transfer a file from
the second device 104 to the first device 102. In an alternate embodiment, the file
transfers can occur simultaneously using the orthogonal coding, providing a more
cfficient, faster data transfer process. Also, in addition to providing noise suppression,
orthogonal coding can also provide each of the mobile devices 102, 104 with a unique
signature code that is capable of enhancing a desired signal.

[0056] Further, the mobile devices 102, 104 can be configured to scan for only
specific codes, with the orthogonal code allowing for concurrent signal processing for
both desired and undesired codes. This scanning can be used to detect and identify the
presence of other mobile devices that are nearby. Additionally, an orthogonal code
such as a Hadamard code having a length sufficient for noise suppression also has the
benefit of uniqueness for detecting numerous peer to peer, originating and
terminating, and/or sending and receiving devices. Pairing between mobile devices is
possible with many users as the length of a Hadamard code set is extended (2, 4, 8,
16, 32, etc.). A typical Hadamard code depth choice for an RF application, such as
described herein, is between 16 and 256, where a code depth of 16 has a 12dB
processing gain, thereby providing a radially expandable link. Thus, the use of
Hadamard coding makes it possible to achieve communications at any given time not
merely between a single pair of mobile devices, but between multiple pairs of mobile
devices, and not merely between a single mobile device and only one other mobile
device, but also between the single mobile device and numerous other mobile devices.
[0057] Notwithstanding the above description, other types of sensing mechanisms
instead of (or in addition to) infrared sensing mechanisms can also or instead be
employed in other embodiments such as ultrasound and visible light sensor. The
visible light sensor (not shown) can be included on the mobile device 102. Using such
a sensor, the fingers 124 can again be passed over the light sensor to create pulses (as
discussed above), with the number of pulses representing the number of fingers 124
passing over the light sensor, similar to the method discussed above with regard to the
first sensing assembly 106. Finally, notwithstanding the general description above of
how the mobile devices are paired and information is transferred, it will be understood

that other additional or different processing steps can also be employed to pair the
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mobile devices and transfer data. For example, in at least some embodiments, both the
sensing of the presence of a hand, subsequent pairing of mobile devices, and further
communication of data between the paired mobile devices can be achieved through
only a single swipe of the hand rather than multiple swipes. Further, while in some
embodiments infrared signals are employed not only to allow for detection of
object(s) passing by the mobile device(s), but also to allow for the communication of
signals used to establish pairing as well as data signals once such pairing is
established, in other embodiments other types of communication links can be used for
one or more of these operations in addition to, or instead of, infrared signals. For
example, in some other embodiments, Bluetooth communication link(s) are used for
the communication of signals used to establish pairing and/or signals allowing for file
transfer or other data transfer.

[0058] At the same time, it will be appreciated the embodiments of the present
invention allow for achieving communications between mobile devices in a simple,
effective manner that can also be performed in a secure manner with minimal
interference. Indeed, by allowing two mobile devices to be paired simply by the
swiping/waving of a hand across the two devices, a user can achieve desired pairing
without any need to fumble with pressing small buttons on one or both of the devices
or taking other actions that are perhaps inconvenient, cumbersome, or not ergonomic.
At the same time, by achieving pairing in this manner, a user can have confidence that
the mobile devices that the user desires to be paired have in fact been paired with one
another rather than other mobile devices, which might otherwise occur if pairing was
a merely automatic (or substantially automatic) function performed by the mobile
devices themselves. In addition, by further allowing for communications in at least
some circumstances by way of signals bounced off of the user’s own hand as it is
swiped across the two mobile devices, the communication of data can be achieved
without the need for other communications mechanisms. Indeed, by allowing for both
pairing of mobile devices and data transmission by way of the same swiping
movement of a hand (or other fingers or other objects or object portions), pairing and
data communications can be achieved by a users in an intuitive, simple, and

ergonomic manner.
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[0059] 1t is specifically intended that the present invention not be limited to the
embodiments and illustrations contained herein, but include modified forms of those
embodiments including portions of the embodiments and combinations of elements of

different embodiments as come within the scope of the following claims.
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CLAIMS

WE CLAIM:
L. A method of achieving communications between first and second mobile
devices that are in proximity with one another, the method comprising:

(a) transmitting a first signal from the first mobile device;

(b) receiving a first reflected signal at the first mobile device, the first reflected
signal being the first signal reflected by an object in proximity to the first mobile
device;

(c) transmitting a second signal from the first mobile device for receipt by the
second mobile device upon being reflected by the object;

(d) receiving a confirmation signal from the second mobile device in response
to the second signal; and

(e) achieving a paired relationship of the first mobile device relative to the
second mobile device,

whereby because of the paired relationship the first and second mobile devices

are capable of additional communications therebetween.

2. The method of claim 1, further comprising:
(f) determining a data file transfer path for transmitting one or more data files
from the first mobile device based on at least one of data file size and an encoded

instruction.

3. The method of claim 2, further comprising:
(g) transmitting from the first mobile device the one or more data files using

at least one of an infrared signal, WiFi, Bluetooth, and a cellular network.

4. The method of claim 1 further comprising:

(f) transmitting a third signal from the first mobile device for receipt by the
second mobile device upon being reflected by the object, wherein the third signal is
representative of data that is to be communicated from the first mobile device to the

second mobile device.
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5. The method of claim 4, wherein reflections of the first and second signals
associated with (b) and (c) occur off of the object as the object is passing by the first
and second mobile devices a first time, wherein a reflection of the third signal
associated with (f) occurs off of the object as the object is passing by the first and
second mobile devices a second time, and wherein cach of the first, second, and third

transmitted signals is an infrared signal.

6. The method of claim 4, wherein at least one of the first, second, and third

signals is modulated in accordance with an orthogonal code.

7. The method of claim 6, wherein the orthogonal code is a Hadamard code, and
wherein the first mobile device is selected from a group consisting of: a personal

digital assistant, a cellular telephone, a smart phone, and a computer.

8. The method of claim 6, wherein at least one of the first and second signals is
coded in a first manner that is orthogonal relative to a second manner of coding of the

third signal.

9. The method of claim 4, wherein the first mobile device is capable of detecting
a number of object portions of the object within a set time interval, based upon at least
one characteristic of at least one of the first reflected signal and one or more

additional reflected signals.
10. The method of claim 9, wherein the number of object portions detected is
intended to convey at least one of: a number of data files to be transferred, and a level

of security encryption for data file transfer.

11. The method of claim 1, further comprising: subsequent to (d), transferring

data between the first and second mobile devices using a radio access technology.

12. The method of claim 1, wherein the second signal includes a handshake code.
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13. The method of claim 1, wherein the second signal includes a shared key.
14. A first mobile device for achieving communications with a second mobile

5 device that is in proximity with the first mobile device, the first mobile device

10

15
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25

30

comprising:

an infrared transmitter capable of transmitting first and second signals from
the first mobile device;

an infrared receiver capable of receiving a first reflected signal, the first
reflected signal being the first signal reflected by an object; and

a processor coupled to the infrared transmitter and the infrared receiver and
configured to determine, based upon the first reflected signal, if the object is in
proximity to the first mobile device,

wherein the processor causes the infrared transmitter to transmit a second
signal upon determining that the object is present in proximity to the first mobile
device and wherein the second signal is configured to enable a paired relationship to
be established between the first and second mobile devices,

whereby, because of the paired relationship, the first and second mobile

devices are capable of additional communications therebetween.

15. The first mobile device of claim 14, further comprising an additional signal,
the additional signal being transmitted either by the infrared transmitter for reflection
by the object and receipt by the second mobile device, or by another transmitter for
receipt by the second mobile device, wherein the additional signal includes data to be

transferred from the first mobile device to the second mobile device.
16.  The first mobile device of claim 15, wherein the additional signal is a third
infrared signal, wherein the third infrared signal is coded in a manner that is

orthogonal to at least one of the first and second signals.

17. The first mobile device of claim 14, wherein the infrared transmitter and the

infrared receiver are within a pyramid-type sensing assembly of the first mobile
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device, wherein the pyramid-type sensing assembly has a plurality of photodiodes,
and wherein based upon information provided from the pyramid-type sensing
assembly, the first mobile device is capable of detecting directional movement of the

object as the object passes by the first mobile device.

18. The first mobile device of claim 14, wherein, the first mobile device is
selected from a group consisting of: personal digital assistant, cellular telephone,
smart phone, portable computer, portable video player, portable audio player,
geopositioning device, navigation device, gaming console, television, kiosk,

automated teller machine, vending machine, and automobile.

19. A second mobile device for achieving communications with a first mobile
device that is in proximity with the second mobile device, the second mobile device
comprising:

an infrared transmitter capable of sending first and second signals from the
second mobile device;

an infrared receiver capable of receiving a first reflected signal, the first
reflected signal being the first signal reflected by an object; and

a processor coupled to the infrared transmitter and the infrared receiver and
configured to determine, based upon the first reflected signal, if the object is in
proximity to the second mobile device,

wherein the infrared receiver is enabled to receive an additional signal
originating from the first mobile device upon determining that the object is present in
proximity to the second mobile device and

wherein the processor, upon receiving the additional signal, causes the infrared
transmitter to transmit the second signal for receipt by the first mobile device, the
second signal confirming an acceptance by the second mobile device of a pairing
offer represented by the additional signal,

whereby a paired relationship between the second and first mobile devices is
established and, because of the paired relationship, the first and second mobile

devices are capable of additional communications therebetween.
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20.  The second mobile device of claim 19, wherein a shared key is required for
the additional communications, and at least one of the additional signal and a further

signal received by the second mobile device includes the shared key.
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AMENDED CLAIMS
[received by the International Bureau on 1 June 2011 (01.06.2011)]

1. A method of achieving communications between first and second mobile
devices that are in proximity with one another, the method comprising:

(a) transmitting a first signal from the first mobile device;

(b) receiving a first reflected signal at the first mobile device, the first
reflected signal being the first signal reflected by an object in proximity to the first
mobile device;

(c) based upon receipt of the first reflected signal, transmitting a second signal
from the first mobile device for receipt by the second mobile device upon being
reflected by the object;

(d) receiving a confirmation signal from the second mobile device in response
to the second signal; and

(e) achieving a paired relationship of the first mobile device relative to the
second mobile device,

whereby because of the paired relationship the first and second mobile devices

are capable of additional communications therebetween.

2. The method of claim 1, further comprising:
(f) determining a data file transfer path for transmitting one or more data files
from the first mobile device based on at least one of data file size and an encoded

instruction.

3. The method of claim 2, further comprising:
(g) transmitting from the first mobile device the one or more data files using at least

one of an infrared signal, WiF1i, Bluetooth, and a cellular network.

4. The method of claim 1 further comprising:

(f) transmitting a third signal from the first mobile device for receipt by the
second mobile device upon being reflected by the object, wherein the third signal is
representative of data that is to be communicated from the first mobile device to the

second mobile device.
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5. The method of claim 4, wherein reflections of the first and second signals
associated with (b) and (c) occur off of the object as the object is passing by the first
and second mobile devices a first time, wherein a reflection of the third signal
associated with (f) occurs off of the object as the object is passing by the first and
second mobile devices a second time, and wherein each of the first, second, and third

transmitted signals is an infrared signal.

6. The method of claim 4, wherein at least one of the first, second, and third

signals is modulated in accordance with an orthogonal code.

7. The method of claim 6, wherein the orthogonal code is a Hadamard code, and
wherein the first mobile device is selected from a group consisting of: a personal

digital assistant, a cellular telephone, a smart phone, and a computer.

8. The method of claim 6, wherein at least one of the first and second signals is
coded in a first manner that is orthogonal relative to a second manner of coding of the

third signal.

9. The method of claim 4, wherein the first mobile device is capable of detecting
a number of object portions of the object within a set time interval, based upon at least
one characteristic of at least one of the first reflected signal and one or more

additional reflected signals.

10. The method of claim 9, wherein the number of object portions detected is
mtended to convey at least one of: a number of data files to be transferred, and a level

of security encryption for data file transfer.

11. The method of claim 1, further comprising: subsequent to (d), transferring

data between the first and second mobile devices using a radio access technology.

12. The method of claim 1, wherein the second signal includes a handshake code.
13. The method of claim 1, wherein the second signal includes a shared key.
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14. A first mobile device for achieving communications with a second mobile
device that is in proximity with the first mobile device, the first mobile device
comprising:

an infrared transmitter capable of transmitting first and second signals from
the first mobile device;

an infrared receiver capable of receiving a first reflected signal, the first
reflected signal being the first signal reflected by an object; and

a processor coupled to the infrared transmitter and the infrared receiver and
configured to determine, based upon the first reflected signal, if the object is in
proximity to the first mobile device,

wherein the processor causes the infrared transmitter to transmit a second
signal upon determining that the object is present in proximity to the first mobile
device and wherein the second signal is configured to enable a paired relationship to

be established between the first and second mobile devices via reflection off the

object,
whereby, because of the paired relationship, the first and second mobile

devices are capable of additional communications therebetween.

15.  The first mobile device of claim 14, further cemprising wherein an additional

signal is transmitted under the control of the processor, the additional signal being

transmitted either by the infrared transmitter for reflection by the object and receipt
by the second mobile device, or by another transmitter for receipt by the second
mobile device, wherein the additional signal includes data to be transferred from the

first mobile device to the second mobile device.

16.  The first mobile device of claim 15, wherein the additional signal is a third
infrared signal, wherein the third infrared signal is coded in a manner that is

orthogonal to at least one of the first and second signals.

17. The first mobile device of claim 14, wherein the infrared transmitter and the
infrared receiver are within a pyramid-type sensing assembly of the first mobile

device, wherein the pyramid-type sensing assembly has a plurality of photodiodes,
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and wherein based upon information provided from the pyramid-type sensing
assembly, the first mobile device is capable of detecting directional movement of the

object as the object passes by the first mobile device.

18. The first mobile device of claim 14, wherein, the first mobile device is
selected from a group consisting of: personal digital assistant, cellular telephone,
smart phone, portable computer, portable video player, portable audio player,
geopositioning device, navigation device, gaming console, television, kiosk,

automated teller machine, vending machine, and automobile.

19. A second mobile device for achieving communications with a first mobile
device that is in proximity with the second mobile device, the second mobile device
comprising:

an infrared transmitter capable of sending first and second signals from the
second mobile device;

an infrared receiver capable of receiving a first reflected signal, the first
reflected signal being the first signal reflected by an object; and

a processor coupled to the infrared transmitter and the infrared receiver and
configured to determine, based upon the first reflected signal, if the object is in
proximity to the second mobile device,

wherein the infrared receiver is enabled to receive an additional signal
originating from the first mobile device upon determining that the object is present in
proximity to the second mobile device and

wherein the processor, upon receiving the additional signal, causes the
infrared transmitter to transmit the second signal for receipt by the first mobile device

via reflection by the object passing the second mobile device, the second signal

confirming an acceptance by the second mobile device of a pairing offer represented
by the additional signal,

whereby a paired relationship between the second and first mobile devices is
established and, because of the paired relationship, the first and second mobile

devices are capable of additional communications therebetween.
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20.  The second mobile device of claim 19, wherein a shared key is required for
the additional communications, and at least one of the additional signal and a further

signal received by the second mobile device includes the shared key.
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