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(57) ABSTRACT

A hand-held electronic device and data transfer method are
disclosed. The device may comprise a case, a processor and a
memory. A case motion sensor and a remote device detector
may be coupled to the processor. A communication interface
may be coupled to the memory and processor. The processor
may be programmed with instructions that, when executed
cause the device to recognize a remote device, recognize a
gesture from resulting from motion of the case, and transfer
data from the hand-held device to the remote device or vice
versa in response to recognition of the gesture. Alternatively,
the instructions may cause the device to identify data to be
transferred from a source to a destination, identify the source
and/or destination, recognize a gesture resulting from motion
of the case, and transfer the data from the source to the
destination in response to recognition of the gesture.

32 Claims, 5 Drawing Sheets
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1
DATA TRANSFER USING HAND-HELD
DEVICE

FIELD OF THE INVENTION

Embodiments of the present invention are related to hand-

held devices and more particularly to data transfer with hand-
held devices.

BACKGROUND OF THE INVENTION

Electronic devices are increasingly becoming connected to
each other over networks, such as the Internet. The use of
hand-held electronic devices with network capability has also
become quite widespread. Cell phones, personal digital assis-
tants (PDAs), portable email devices, and hand-held game
devices are but a few of many examples of hand-held elec-
tronic devices that can generate, store and transfer data wire-
lessly over a network. Although connectivity of these devices
has increased, the process of transferring files from one
device to another tends to remain somewhat awkward.

For example, for devices connected over a local area net-
work (LAN), a user can look up a destination for a file using
a browser or menu on one of the networked devices. The file
can then be transferred using a “drag” and “drop” operation
with a “mouse” or a series of keyboard commands, or com-
mands selected from a menu. The file-transfer instruction
sequence does not depend on how physically close the source
and destination devices are with respect to each other. This
can make a transfer of a file, say, from a portable email device
to a nearby laptop computer, needlessly complicated.

It would be desirable, therefore, to make file transfer
between nearby devices less complicated and more intuitive.

It is within this context that embodiments of the present
invention arise.

BRIEF DESCRIPTION OF THE DRAWINGS

The teachings of the present invention can be readily
understood by considering the following detailed description
in conjunction with the accompanying drawings, in which:

FIG. 1A is ablock diagram ofahand-held device according
to an embodiment of the present invention.

FIGS. 1B-1C are schematic diagrams illustrating file trans-
fer with a hand-held electronic device according to an
embodiment of the present invention.

FIG. 2 is a flow diagram illustrating a method of file trans-
fer with a hand-held device according to an embodiment of
the present invention.

FIG. 3 is a flow diagram illustrating a method of file trans-
fer with a hand-held device according to an embodiment of
the present invention.

FIGS. 4A-4B are schematic diagrams illustrating file trans-
fer with a hand-held electronic device according to an
embodiment of the present invention.

DESCRIPTION OF THE SPECIFIC
EMBODIMENTS

Although the following detailed description contains many
specific details for the purposes of illustration, anyone of
ordinary skill in the art will appreciate that many variations
and alterations to the following details are within the scope of
the invention. Accordingly, the exemplary embodiments of
the invention described below are set forth without any loss of
generality to, and without imposing limitations upon, the
claimed invention.
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According to an embodiment of the invention, a shown in
FIG. 1A, a hand-held electronic device 100 includes a case
101. The device may include a controller 103, the compo-
nents of which may be located within the case 101. The
controller 103 may include a processor 102 and a memory
104. In some embodiments, the device 100 may include mul-
tiple processors 102 if parallel processing is to be imple-
mented. By way of example, the device 100 may be config-
ured for use as a game device, a phone, a portable media
player, an email device, web browser device and the like. The
hand-held device 100 may further include a memory 104
(e.g., RAM, DRAM, ROM, and the like). The device 100
further includes a case motion sensor 106 coupled to the
processor 102 and a remote device detector 108 coupled to the
processor 102. A communication interface 110 may be
coupled to the processor 102 and memory 104.

The device 100 may include a display screen 112 disposed
ona major surface of the case 101 and operably coupled to the
processor 102. Furthermore, it is noted that in certain embodi-
ments of the invention the device 100 may include two dis-
play screens located on opposite faces of the case 101. By way
of'example, the display screen 112 may be a flat panel screen,
e.g., a liquid crystal display (LCD) array. In some embodi-
ments, the display 112 may be a touch screen, which may be
based on any suitable touch screen technology, such as resis-
tive, surface-acoustic wave (SAW) capacitive, infrared, strain
gauge, optical imaging, dispersive signal technology, acous-
tic pulse recognition, frustrated total internal reflection or
graphics tablet based on magneto-strictive technology to
locate the tip of a stylus. By way of example a resistive touch
screen panel may be composed of several layers including
two thin metallic electrically conductive and resistive layers
separated by thin space. When some object touches this kind
of'touch panel, the layers are connected at certain point. The
panel then electrically acts similar to two voltage dividers
with connected outputs. This causes a change in the electrical
current which is registered as a touch event which may be sent
to the processor 102 for processing.

The memory 104 may store program instructions 114 for
execution on the processor 102. The program instructions 114
may be configured to respond to inputs from one or more
input sources on the device (e.g., the case motion sensor 106
or device detector 108) or conventional inputs such as but-
tons, a joystick, and the like. In addition, the program instruc-
tions 114 may receive input from the display screen 112, e.g.,
in the case where the display screen 112 is a touch screen.

The hand-held device 100 may also include well-known
support functions, such as input/output (I/O) elements 111,
power supplies (P/S) 113, a clock (CLK) 115 and cache 117.
The device 100 may optionally include a mass storage device
119 such as a disk drive, CD-ROM drive, flash drive, or the
like to store programs and/or data. The processor 102, digital
memory 104, case motion sensor 106, remote device detector
108 and other components of the device 100 may exchange
signals (e.g., code instructions and data) with each other viaa
system bus 120 as shown in FIG. 1A.

The program instructions 114 may include a subset of
device recognition instructions 116 that when executed cause
the device 100 to recognize a remote device 130 from a signal
generated by the remote device detector 108. In addition, the
instructions 114 may include another subset of gesture rec-
ognition instructions 118 that, when executed, cause the
device 100 to recognize a gesture from a signal generated by
the case motion sensor 106 as a result of motion of the case
101. Furthermore, the instructions 114 may include a subset
of file transfer instructions 122 that, when executed transfer a
file in response to recognition of the gesture.
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The case motion sensor 106 may be based on any suitable
signal for tracking the position and/or orientation of the case.
Examples of suitable devices for case motion tracking include
inertial sensors such as accelerometers and tilt sensors, acous-
tic sensors such as a combination of a sound source and
microphone array, optical sensors such as a video camera. It
is noted that case motion sensor may be mounted to the case,
but it need not be. For example, the case motion sensor may
include a remote video camera and a light source mounted to
the case. In the case of acoustic-based motion tracking, a
sound source may be mounted to the case and a microphone
array may be remotely located or vice versa. Motion of the
case 101 may be tracked in any suitable fashion, by way of
example, and without loss of generality, if the case motion
sensor is a 6-axis accelerometer, motion of the case may be
tracked by obtaining signals corresponding to translational
acceleration along orthogonal x, y and z axes and rotation
about each of these axes. Acceleration signals may be inte-
grated once to determine change in velocity and a second time
to determine displacement.

The remote device detector 108 is generally configured to
facilitate detection of one or more remote devices 130 that are
in the vicinity ofthe hand-held device 100. The remote device
130 may be any suitable electronic device, e.g., a personal
computer, laptop, game console, television, digital picture
frame, and the like. The remote device detector 108 may
facilitate selection of a particular remote device as a source or
destination for file transfer. Remote device detection may be
based on any suitable technology. By way of example, and
without loss of generality, the remote device detector 108 may
be configured to identify a remote device 130 that is within a
line of sight of the hand-held device and within reasonably
close proximity, e.g., within the same room using a unique
identifier associated with the remote device 130. There are a
number of possible schemes for implementing such a func-
tion. By way of example, each remote device may be fitted
with a unique radiofrequency identification (RFID) tag and
the remote device detector 108 may include an RFID tag
reader. Alternatively, the remote device may be fitted with a
unique bar code and the device detector 108 may include abar
code reader. In other embodiments, the remote device detec-
tor 108 may include a video camera configured to recognize
either the remote device or a marker placed on the remote
device. In still other embodiments, the remote device and
remote device detector 108 may be configured to communi-
cate via a wireless communication link, e.g., an optical, infra-
red, or radiofrequency link.

The communication interface 110 may be configured to
facilitate transfer of data, e.g., in the form of one or more files
124. The files 124 may be stored in the memory 104 or may be
stored on a remote device 130 shown in FIGS. 1B-1C. In
certain embodiments, the communication interface 110 may
be used during transfer of files 124 from the memory 104 to
the remote device 130 or vice versa. By way of example, the
communication interface may facilitate communication
between the device 100 and remote device 130 via a network.
By way of example, the network may be a wireless network
implemented, e.g., using the communication interface 110, a
wireless router 132 and a communication link 135 affiliated
with the remote device 130. Alternatively, the communication
interface 110 and communication link 135 may facilitate
direct communication with the remote device 130, e.g., by a
direct link 137, e.g., an optical or infrared link, a radiofre-
quency link, such as Bluetooth®, or other wireless link. It is
noted that in some embodiments, the communication inter-
face 110 may implement or facilitate function of the remote
device detector 108. It is further noted that in some embodi-
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ments there may be overlap between the functions of the case
motion sensor 106 and the remote device detector 108 and
communication interface 110. For example, an infrared-
based transceiver may be used to track the motion of the case
101 and to provide a wireless link for communication. Simi-
larly, a video camera may serve to track motion of the case
and to identify remote devices.

File transfer in accordance with an embodiment of the
present invention may be understood with reference to FIG.
1A, FIG. 1B, FIG. 1C and FIG. 2. FIGS. 1B-1C show a user
holding the hand-held device 100 and transferring a data file
to a nearby remote electronic device 130 by performing a
gesture with the hand-held device 100. By way of example,
file information 124 may be stored in the memory 104 of the
hand-held device 100. The file information 124 may include
an entire data file. Alternatively, the file information may
include a file address of some remote location, e.g., a server
associated with a website. The remote device 130 may
include a unique identifier 130, such as an RFID tag, bar code,
etc. that allows the remote device detector 108 to generate a
signal for detecting and identifying the remote device 130.
The remote device 130 may also include a processor 134 and
memory 136. Both the hand-held device 100 and electronic
device 130 may be programmed with code instructions for
communicating over a network such as a local area network.

The flow diagram in FIG. 2 depicts an example of a file
transfer method 200 that may be implemented using the
device 100. Such a method may be implemented, in whole or
in part through execution of the program instructions 114.
Specifically, as indicated at 202 a remote device 130 may be
identified from a signal generated by the remote device detec-
tor 108. The remote device 130 may be one of a plurality of
remote devices in the vicinity of the hand-held device 100.
The device identification instructions 115 may be configured
identify the remote device 130 from among a plurality of
remote devices based on one or more remote device selection
criteria. There are a number of different techniques for imple-
menting device identification at 202. These techniques gen-
erally involve generating a signal with the remote device
detector 108 in response to some stimulus uniquely associ-
ated with the remote device 130. Examples of such a stimulus
may be based on bar code reading, image identification, RFID
or direct wireless communication, as discussed above.

The device 100 may recognize a gesture from a signal
generated by the case motion sensor as a result of motion of
the case 101 as indicated at 204. A file 124 may then be
transferred from the memory 104 of the hand-held device 100
to the memory 134 of the remote device 130 or vice versa in
response to recognition of the gesture as indicated at 206. By
way of example, once the file and destination have been
identified the transfer of the file 124 may be triggered by
making a flicking motion with the hand-held device 100. In
some embodiments, the gesture recognition instructions 116
may be configured to determine a direction of the flicking
motion and select the remote device 130 from among a plu-
rality of remote devices using a direction of the flicking
motion. Thus, triggering of the file transfer and selection of
the destination device may be combined into a single opera-
tion.

Gesture recognition at 204 may be implemented in any of
a number of ways. For example, a gesture may be detected
using sample motion data from the case motion sensor. An
energy value and a baseline value may be computed. The
baseline value may be updated if the energy value is below a
calm energy threshold. The sample motion data may be
adjusted based on the updated baseline value. A local variance
may be calculated over a predetermined number of samples.
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Sample motion data values may be recorded if the local
variance exceeds a threshold. Sample motion data recording
may stop if a local variance scalar value falls below a drop
threshold. Input Gestures may be recognized by computing a
total variance for sample values in an Input Gesture; calcu-
lating a figure of merit using sample values from the Input
Gesture and one or more Catalog Gestures; and determining
whether the Input Gesture matches a Catalog Gesture from
the figure of merit. Further details of such gesture recognition
are described, e.g., in commonly assigned U.S. Provisional
Patent Application No. 61/020,669 to Thomas Miller 1V,
entitled GESTURE CATALOGING AND RECOGNITION,
filed Jan. 11, 2008, which is incorporated herein by reference.

There are a number of different ways of implementing the
file transfer indicated at 206. For example, suppose the file
124 is to be transferred from the hand-held device memory
104 to the remote device memory 134. Once the remote
device 130 has been identified at 202 the file transfer instruc-
tions 122 may use a default memory location in the remote
device memory 134 as a destination for the file. The file 124
may betransferred, e.g., copied or moved, using conventional
file transfer routine involving the communication interface
110. For example, the communication interface 110 may be a
network interface, such as a wireless Ethernet card. The
remote device 130 may be configured with a similar wireless
network interface 138. Both the hand-held device 110 and
remote device 130 may exchange files via a wireless router
132. Once the file and destination have been identified the
transfer of the file 124 via the router 132 may be triggered by
making a flicking motion with the hand-held device 100.
Alternatively, the file may be transferred by direct link
between the hand-held device 100 and remote device 130 in
the absence of a network. Such file transfer may be accom-
plished, e.g., by wireless link, such as an optical, infrared or
radiofrequency (e.g., BlueTooth®) link.

According to an alternative embodiment of the invention,
files may be identified for transfer and source and destination
devices may be identified and then the file may be transferred
with the hand-held device by gesturing with the case from the
hand-held device. In such embodiments, the hand-held device
100 may be the source device or the destination device or
neither the source nor destination. For example, the file may
be transferred from the hand-held device (acting as the
source) to a remote destination device, e.g., as shown in FIGS.
1B-1C. Alternatively, the file may be transferred from a
remote source device to the hand-held device (acting as the
destination). This latter case is essentially the reverse of the
situation shown in FIGS. 1B-1C. In yet another example, the
file may be transferred from one remote device to another
remote device using the hand-held device to select the source
and destination devices and trigger the transfer. An example
of'such an embodiment may be implemented as illustrated in
FIG. 3 and FIGS. 4A-4B.

The flow diagram in FIG. 3 depicts an example of a file
transfer method 300 that may be implemented using the
device 100. Such a method may be implemented, in whole or
in part through execution of the program instructions 114.
Specifically, at 302 a file to be transferred from a source to a
destination is identified. There are a number of different ways
of'selecting the file to be transferred. For example, the default
selection may be a file associated with an image that is dis-
played on a screen associated with the source device. Alter-
natively, multiple files may be represented by images or icons
displayed on the display screen. A particular file may be
selected, e.g., by touching it, in the case of a touch screen.

The source and/or destination for the file may be identified
using a signal generated by the remote device detector 108, as
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indicated at 304. The source and/or destination may be iden-
tified as indicated above. It is noted that the order of the
operations indicated at 302 and 304 may be different from
that indicated in FIG. 3. For example, if the file to be trans-
ferred is the file 125 stored in the memory 104 of the hand-
held device 100, selecting the file and selecting the device
may be thought of as occurring more or less simultaneously.
Alternatively, if the file to be transferred is located on the
remote device 130, it may be desirable to identify the remote
device before selecting the file to be transferred.

Once the source, destination and file have been identified,
the device 100 may recognize a gesture from a signal gener-
ated by the case motion sensor as a result of motion of the case
101 as indicated at 306. Gesture recognition may take place as
described above. The file may then be transferred from the
source to the destination in response to recognition of the
gesture as indicated at 308. File transfer may take place as
described above.

FIGS. 4A-4B pictorially illustrate an example of file trans-
fer according to the method of FIG. 3. In this example, a file
124 stored in a memory 134A associated with a first remote
device 130A is transferred to the memory 134B of a second
remote device 130B using the hand-held device 100. In this
example, the hand-held device 100 and the remote devices
130A, 130B can communicate with each other via a wireless
router 132. The first remote device 130A may be selected as
the source by pointing the hand-held device 100 at the first
remote device 130A in such a way that the device detector can
recognize a marker 133A on the first remote device and
generate a signal in response to recognition of the marker
133A. By way of example, the marker 133A may be a bar
code, RFID tag, or other marker described above. A user may
confirm selection of the first remote device 130A by provid-
ing input to the remote device 100 in response to a query
displayed on the screen 112 as seen in FIG. 4A. The second
remote device 130B may be selected as the destination for the
file 124 in a similar fashion, e.g., using a marker 133B on the
second remote device 130B. Alternatively, the source and
destination devices may be selected using a menu displayed
on the screen 112 of the hand-held device 100.

Selection of the file 124 may take place by default as a
result of selection of the first device 130A as the source. In
particular, the device identification instructions 115 may be
configured to automatically select the file 124 that is associ-
ated with an image 125 displayed on a screen 126 A of the first
remote device 130A. Alternatively, the file 124 may be
selected from a menu displayed on the screen 112.

As shown in FIG. 4B, the file is transferred from the first
remote device 130A in response to a flicking motion made
with the case 101. The flicking motion may be recognized as
a trigger to copy or move the file 124 from the first device
130A to the second device 130B. In the example shown in
FIG. 4B, the file 124 is transferred from the first remote
device 130A to the second remote device 130B via the router
132 and communication links 135A, 135B affiliated respec-
tively with the first and second remote devices 130A, 130B.
Alternatively, the file transfer may take place directly
between the first and second remote devices 130A, 130B via
the communication links 135A, 135B in the absence of a
network. After the file 124 has been transferred, the image
125 may be displayed on a display 126B that is affiliated with
the second remote device 130B. This may provide a visual
cue that the file has been successfully transferred.

Embodiments of the present invention provide for quick
and natural transfer of files among various electronic devices.
Such file transfer may be implemented in an intuitive and
entertaining fashion.
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While the above is a complete description of the preferred
embodiment of the present invention, it is possible to use
various alternatives, modifications and equivalents. There-
fore, the scope of the present invention should be determined
not with reference to the above description but should,
instead, be determined with reference to the appended claims,
along with their full scope of equivalents. Any feature
described herein, whether preferred or not, may be combined
with any other feature described herein, whether preferred or
not. In the claims that follow, the indefinite article “A” or “An”
refers to a quantity of one or more of the item following the
article, except where expressly stated otherwise. The
appended claims are not to be interpreted as including means-
plus-function limitations, unless such a limitation is explic-
itly recited in a given claim using the phrase “means for.”

What is claimed is:

1. A hand-held electronic device, comprising:

a case;

a processor; a memory;

a case motion sensor coupled to the processor;

a remote device detector coupled to the processor; and

a communication interface coupled to the memory and

processor, wherein the communication interface is con-
figured to facilitate transfer of data between the hand-
held electronic device and a remote device, wherein the
processor is programmed with instructions that, when
executed cause the hand-held device to recognize a
remote device from a signal generated by the remote
device detector, recognize a gesture from a signal gen-
erated by the case motion sensor as a result of motion of
the case; and transfer data with the communication inter-
face from the hand-held device to the remote device or
vice versa in response to recognition of the gesture.

2. The device of claim 1, further comprising a display
screen disposed on a major surface of the case, wherein the
display screen is coupled to the processor.

3. The device of claim 2 wherein the display screen is a
touch screen.

4. The device of claim 2 wherein the instructions are con-
figured to transfer data corresponding to an image displayed
on the display screen.

5. The device of claim 1 wherein the hand-held device is
configured to be used as game device, phone, portable media
player, email device, web browser device or navigation
device.

6. The device of claim 1, wherein the instructions are
configured to select the remote device from among a plurality
of remote devices proximate the hand-held device based on
one or more remote device selection criteria.

7. The device of claim 1, wherein the instructions are
configured to select the remote device from among a plurality
of remote devices using an analysis of the motion of the case.

8. The device of claim 1 wherein the gesture includes a
flicking motion made by flicking the case.

9. The device of claim 8, wherein the instructions are
configured to determine a direction of the flicking motion and
select the remote device from among a plurality of remote
devices using a direction of the flicking motion.

10. The device of claim 1 wherein the communication
interface is configured to communicate with the remote
device via a network.

11. The device of claim 1 wherein the communication
interface is configured to communicate directly with the
remote device, even in the absence of a network.

12. A method for data transfer with a hand-held device
having a processor; a memory, a case motion sensor coupled
to the processor, a remote device detector coupled to the
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processor, and a communication interface coupled to the
memory and processor, the method comprising:

a) recognizing a remote device from a signal generated by

the remote device detector,

b) recognizing a gesture from a signal generated by the case

motion sensor as a result of motion of the case; and

¢) transferring data with the communication interface from

hand-held device to the remote device or vice versa in
response to recognition of the gesture.

13. The method of claim 12 wherein ¢) includes transter-
ring data corresponding to an image displayed on a display
screen associated with the hand-held device.

14. The method of claim 12 wherein a) includes selecting
the remote device from among a plurality of remote devices
proximate the hand-held device based on one or more remote
device selection criteria.

15. The method of claim 12 wherein a) includes analyzing
the motion of the case and selecting the remote device based
on a resulting analysis of the motion of the case.

16. The method of claim 12 wherein the gesture includes a
flicking motion made by flicking the case.

17. The method of claim 12 wherein ¢) includes transfer-
ring the data from the memory to the remote device or vice
versa via a network.

18. The method of claim 17 wherein the network includes
a wireless network.

19. The method of claim 12 wherein ¢) includes transfer-
ring the data directly from the memory to the remote device or
vice versa, even in the absence of a network.

20. The method of claim 12, further comprising selecting a
file containing the data.

21. A method for data transfer with a hand-held device
having a processor; a memory, a case motion sensor coupled
to the processor, a remote device detector coupled to the
processor, and a communication interface coupled to the
memory and processor, the method comprising:

a) identifying data to be transferred from a source to a

destination;

b) identifying the source and/or destination for the data

using a signal generated by the remote device detector,
¢) recognizing a gesture using a signal generated by the
case motion sensor as a result of motion of the case; and

d) causing transfer of the data from the source to the des-

tination in response to recognition of the gesture.

22. The method of claim 21 wherein a) includes selecting
data associated with an image displayed on a screen associ-
ated with the source.

23. The method of claim 21 wherein b) includes selecting
a remote device from among a plurality of remote devices
proximate the hand-held device based on one or more remote
device selection criteria.

24. The method of claim 23 wherein b) includes analyzing
a motion of the case and selecting the remote device based on
a resulting analysis of the motion of the case.

25. The method of claim 21 wherein b) includes selecting
a remote device as the source using the signal generated by
the remote device detector.

26. The method of claim 25 wherein b) further includes
selecting the hand-held device as the destination.

27. The method of claim 21 wherein b) includes selecting
a remote device as the destination using the signal generated
by the remote device detector.

28. The method of claim 27 wherein b) further includes
selecting the hand-held device as the source.

29. The method of claim 21 wherein b) includes

1) selecting a first remote device as the source using a first

signal generated by the remote device detector and
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ii) selecting a second remote device as the destination using
a second signal generated by the remote device detector.

30. The method of claim 29 wherein the gesture includes a
flicking motion made by flicking the case in a direction
directed from the first remote device toward the second
remote device.

31. The method of claim 21, further comprising, after d),
displaying an image associated with the data on a display
screen affiliated with the destination.

32. A hand-held electronic device, comprising:

a case;

a processor; a memory;

a case motion sensor coupled to the processor;

a remote device detector coupled to the processor; and

10

a communication interface coupled to the memory and
processor, wherein the communication interface is con-
figured to facilitate transfer of data stored in the memory
between the memory and one or more remote devices,

wherein the processor is programmed with instructions
that, when executed cause the device to identify data to
be transferred from a source to a destination, identify the
source and/or destination for the data using a signal
generated by the remote device detector, recognize a
gesture using a signal generated by the case motion
sensor as a result of motion of the case, and cause trans-
fer of the data from the source to the destination in
response to recognition of the gesture.

#* #* #* #* #*
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