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movement of a user of'a computer. Upon detecting that the visual orientation
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with the computer, a wireless connection from the computer to a computer
input device and from the computer input device to the computer is estab-
lished or maintained. Upon detecting that the visual orientation indicates
that the user is not visually oriented toward the display device associated
with the computer, the wireless connection is terminated. Another method
accomplishes similar objectives using proximity sensors.
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TECHNIQUES FOR UTILIZING A COMPUTER INPUT DEVICE WITH
MULTIPLE COMPUTERS

1 Field

[0001] The present disclosure is generally related to workstations that include multiple
computers and one or more computer input devices shared between the multiple

computers.

11 Description of Related Art

[0002] Advances in technology have resulted in smaller and more powerful computing
devices. For example, a workspace may include multiple computers on which users
perform different tasks or use different operating systems. The users may control the
computers using computer input devices, such as a mouse and a keyboard. Because it
may be inconvenient for a user to switch back and forth between multiple computer
input devices, the user may utilize a single mouse and a single keyboard to control the
multiple computers. For example, the user may install software that enables switching
of control from one computer to another in response to reconfigure the software cach
time the physical configuration is changed or when the user relocates to a new
workspace, which may be inconvenient and may reduce work efficiency. In another

example, control may be manually activated, such as via a user-controlled switch.

11, Summary

[0003] An example workspace in accordance with the present disclosure includes
computers having cameras to detect presence or absence of a user. For example, the
workspace may include multiple computers that each include a “webcam” camera. A
profile may be created on each of the computers such that each computer is able to
detect presence/absence of the user using a corresponding camera. In at least one
embodiment, the computer determines a visual orientation of the user (e.g., whether the
user is looking at the corresponding computer or at a display of the corresponding
computer) based on whether the user’s line of sight is directed at the computer. Upon

the user transitioning from present to absent at a particular computer, the computer may
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detect (e.g., using the camera) the transition and disconnect the computer input
device(s), at which time the computer input device(s) may go to sleep or prepare to
connect to another computer. Such selective creation and termination of wircless
connections may simplify switching between the computers by the user and may further
save battery power of workspace computer input devices. According to further
embodiments, proximity data associated with a computer input device may be used to
determine whether to establish, maintain, or terminate a wireless connection between a
computer and the computer input device. In addition, the profile may indicate

conditions in response to which connections are to be established and terminated.

[0004] According to further embodiments, computers (e.g., a desktop computer
including a display) and a computer input device may be equipped with proximity
detectors (e.g., near field communication (NFC) radios) to provide proximity data
between the computers and the computer input device, as described further below at
least with reference to FIGS. 3 and 4. The proximity data can be in different forms,
such as a received signal strength indicator (RSSI), RSSI based distance estimates, a
signal indicating that the computer input device is within a predetermined range of one
of the computers, or a combination thereof. In at least some applications, because a
small computer input device (e.g., a small mouse device) is not typically within NFC
range of both the computers simultaneously, the proximity data can be used to
determine which of the two computers the user intends to control using the computer
input device. After determining the intention of the user, a new wireless connection
between one of the computers and the computer input device may be established, an
existing connection between one of the computers and the computer input device may
be terminated or maintained, or a combination thereof. Alternatively or in addition, a
user profile may indicate conditions in response to which such connections are to be

established and/or terminated.

[0005] In a particular embodiment, a method includes analyzing data associated with an
image captured by a camera to determine a visual orientation of a user of a computer.
Upon detecting that the visual orientation indicates that the user is visually oriented
toward a display device associated with the computer, a wireless connection from the

computer to a computer input device and from the computer input device to the
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computer is established or maintained. Upon detecting that the visual orientation
indicates that the user is not visually oriented toward the display device associated with

the computer, the wireless connection is terminated.

[0006] In another embodiment, to enable “seamless”™ transitions of a computer input
device (e.g., a mouse) between computers associated with respective displays, a relative
physical position of a first display with respect to a second display (e.g., a left-hand-side
display and a right-hand-side display) may be determined. For example, gaze of a user
may be monitored (e.g., from left to right or from right to left) and movement of a
mouse pointer (e.g., a mouse cursor) may be monitored (e.g., from left to right or from
right to left), for example using a camera and desktop manager, respectively. Because
the directions of movement of the gaze of the user and the mouse pointer may follow a
similar pattern (e.g., the movement of the mouse pointer may follow the movement of
the gaze of the user), connections between the mouse and the displays may be
selectively established and/or terminated. As an example, if a first desktop manager of
a first computer associated with the first display determines that the mouse pointer has
reached either the left-hand or right-hand boundary associated with the first display, the
first computer may send a corresponding indication to the mouse. In response to
receiving the indication, the mouse may determine if another computer, such as a
second computer corresponding to the second display, has attempted to connect to the
mouse (e.g., if the mouse has received a connection request from the second computer
within a prior predetermined time interval). If the mouse determines that the second
computer has attempted to connect to the mouse, the mouse may inform the first
computer that the mouse is to disconnect a wireless connection with the first computer
(e.g., because the gaze of the user has moved away from the display of the first

computer).

[0007] In a particular embodiment, upon receiving the information from the mouse, the
first computer can determine whether the first computer is positioned to the left-hand-
side or to the right-hand-side of the user. For example, if a determination is made by
the first computer that the user initially began using the mouse to control the first
computer, the determination may be utilized to determine left/right orientation (e.g.,

relative arrangement) of the first computer and the second computer. Such a
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determination may avoid requiring a user to “designate” which computer is “left” and

which computer is “right.”

[0008] To illustrate, if the gaze of the user moves from left to right and the mouse
pointer moves from left to right and reaches the right-hand boundary of the first display,
the first desktop manager of the first computer may determine that both the gaze of the
user and the mouse pointer moved in a similar direction. The first desktop manager of
the first computer may send to the mouse (or other computer input device) a
corresponding indication that the gaze of the user and the mouse pointer moved in a
similar direction. In response to receiving the indication from the first computer, the
mouse may determine whether it received a new connection request from another
computer (e.g., the second computer) and may respond to the first computer
accordingly. The first computer may determine that the new connection request to the
mouse was initiated by another computer to which the gaze of the user has transitioned.
Because the direction of the movement of the gaze was from left to right, the first
computer may determine that the first computer corresponds to the left-hand-side
display. The first computer may accordingly initiate disconnection of a wireless

connection with the mouse.

[0009] Continuing with the foregoing example, if the mouse did not receive a new
connection request from another computer, the mouse may respond to the first
computer, and no disconnection will be initiated by the first computer. As will be
appreciated, at this point it is possible that the first computer is the right-hand-side
computer. Thus, the first desktop manager of the first computer may wait until another
transition has occurred (e.g., until determining that a new connection request has been
made and that the user intends to transition control of the mouse to another computer)

before determining relative position of the first computer.

[0010] Once determined, the relative position can be utilized to enable “seamless”
transition of the mouse from the first computer to the second computer by initiating a
direct connection between the first computer and the second computer mediated by the
mouse or other computer input device. After the direct connection is established, the
mouse or other computer input device may stay connected to the first computer, which

may forward mouse pointer information (e.g., information indicating where the mouse
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pointer is to appear on the second display) to the second computer (e.g., in response to
coordinates associated with the mouse pointer falling in a range associated with the
second display). Thus, in at least one embodiment, position configuration may be

created dynamically and may be deleted automatically without explicit user designation.

[0011] In another particular embodiment, an apparatus includes a proximity detector
configured to detect a computer input device and to generate proximity data in response
to detecting the computer input device. The proximity detector is further configured to
communicate wirelessly with the computer input device via a near field communication
(NFC) protocol. The apparatus further includes a proximity analyzer configured to
analyze the proximity data to determine whether the computer input device is within a
predetermined range of the proximity detector. The apparatus further includes a
wireless transceiver coupled to the proximity analyzer. The wireless transceiver is
configured to establish or maintain a wireless connection with the computer input
device upon the proximity analyzer determining that the computer input device is within
the predetermined range. The wireless transceiver is further configured to terminate the
wireless connection upon the proximity analyzer determining that the computer input

device is not within the predetermined range.

[0012] Determining proximity (e.g., between devices within a range of a few
centimeters) may accommodate small computer input devices, such as mouse or a
stylus. However, in some applications, such a proximity-based technique may not be
suitable for relatively larger computer input devices (e.g., devices of a larger “form
factor”), such as a full-size keyboard. In such cases, a larger computer device may be
“bound” to a smaller computer input device, such as a mouse, to determine a user's
intent to control a particular display. That is, when proximity sensors may be inefficient
or ineffective to determine the user's intention, the larger computer input device may be
associated with the smaller computer input device (since, for example, a user may
intend to use either all of a set of computer input devices or none of the set of computer
input devices to control the particular display). In such cases, once a user's intention is
determined by a particular computer based on proximity data associated with the
smaller computer input device (e.g., a mouse), the particular computer may establish a

respective wireless connection to other available computer input devices (e.g., a full-
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size keyboard) based on the proximity data associated with the smaller computer input

device.

[0013] Further, the above technique can be adapted to enable transitioning of control by
a computer input device by utilizing proximity detectors (e.g., sensors). For example, a
proximity detector may determine user actions such as "moving away" and "moving
closer” of the computer input device relative to a first computer (or display) based on
variations in received radio signal strength (RSSI) or other applicable parameters, such
as magnetic flux, etc. If the computer input device is a mouse, such "moving away" or
"moving closer” information may be analyzed in addition to movements of a mouse
pointer to determine user intention to transition to a different computer, which may
enable determination of a relative position of the first computer. For example,
according to a particular example, if a user “powers on” (e.g., logs onto) the first
computer and uses the mouse to control the first computer, the first computer may not
yet be able to determine its relative position (e.g., within a workstation and relative to

another computer).

[0014] If the user moves the mouse (or other computer input device) away from the first
computer and the mouse pointer moves from left to right and reaches the right-hand-
side boundary associated with a first display of the first computer, a first desktop
manager of the first computer may determine that the mouse has moved away from the
first computer and that the mouse pointer has moved from left to right and has reached
the right-hand-side boundary. The first desktop manager may cause the first computer
to send to the mouse a message indicating the movement. In response to the message,
the mouse may determine whether it has received a new connection request from
another computer and may respond to the first computer based on the determination. If
the mouse indicates that a new connection request was received, the first computer may
determine that the new connection request to the mouse was initiated by a second
computer which the user intends to control. Because the movement of the mouse was
from left to right, the first computer may determine that it is the left-hand-side
computer. Further, in response to determining that user intends to control the second
computer, the first computer may initiate disconnection of a wireless connection with

the mouse.
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[0015] Continuing with the foregoing example, if the mouse did not receive a new
connection request from another computer, the mouse may respond to the first computer
and no disconnection will be initiated by the first computer. As will be appreciated, at
this point it is possible that the first computer is the right-hand-side computer. Thus, the
first desktop manager of the first computer may wait until another transition has
occurred (e.g., until determining that a new connection request has been made and that
the user intends to transition control of the mouse to another computer) before

determining relative position of the first computer.

[0016] In another particular embodiment, an apparatus includes a user input portion
configured to receive input from a user and a radio device coupled to the user input
portion. The radio device is configured to communicate with a first computer via a first
wireless connection and is further configured to communicate with a second computer
via a second wireless connection. The apparatus further includes a buffer configured to
buffer data received from the first computer and routing logic coupled to the radio
device and to the buffer. The routing logic is configured to cause the data stored in the

buffer to be transferred to the second computer.

[0017] In at least one embodiment, one or more upper layer applications, such as a
desktop manager or another user mode program, are utilized to facilitate such operations
as copying from one computer and pasting on another computer without a using pre-
established connection between the computers. For example, using a mouse, a user may
select (e.g., highlight) text (or other information) and copy it at a first computer. In this
example, the text is copied to a clipboard buffer of the first computer. The user may
then transfer control by the mouse to a second computer (e.g., based on one or more of
the foregoing techniques, such as a visual orientation-based technique and/or a
proximity-based technique) and attempt to perform a paste operation of the text at the

second computer (e.g., at an editor running at the second computer).

[0018] Upon detecting the paste operation by the user, the mouse can facilitate transfer
of the text from the first computer to the second computer according to any of multiple
techniques. According to a first technique, the mouse re-establishes a connection with
the first computer to copy the text from the first computer to a buffer of the mouse and

transfers the text to the second computer. According to a second technique, the mouse
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may inform the second computer that the second computer is to request the text from
the first computer. For example, the mouse may provide to the second computer a
device address (e.g., Bluetooth address) of the first computer so that the second
computer can establish a temporary connection with the first computer and receive the
text (e.g., using an upper layer application) to complete the paste operation. These
techniques may be implemented using upper layer protocols, such as via Bluetooth

profiles.

[0019] In another particular embodiment, a method includes receiving a request at a
first computer from a computer input device via a first wireless connection to send data
stored at the first computer to a second computer. The request identifies whether the
data has a data size that exceeds a threshold. When the data size exceeds the threshold,
the data is sent to the second computer via a second wireless connection between the
first computer and the second computer. When the data size does not exceed the

threshold, the data is sent to the computer input device.

[0020] In another particular embodiment, a computer-readable non-transitory storage
medium stores instructions executable by a processor to cause the processor to analyze
data associated with an image captured by a camera to determine a visual orientation of
a user of a computer. Upon detecting that the visual orientation indicates that the user is
visually oriented toward a display device associated with the computer, a wireless
connection from the computer to a computer input device and from the computer input
device to the computer is established or maintained. Upon detecting that the visual
orientation indicates that the user is not visually oriented toward the display device

associated with the computer, the wireless connection is terminated.

[0021] According to a particular example, when not actively in use, a computer input
device may remain in a low-power state (e.g., sleep or hibernate). To further save
power, the computer input device may power down a radio device, terminating one or
more wireless connections. When moved by a user, a sensor (e.g., a motion sensor) of
the computer input device may power on the radio device and cause the computer input
device to enter a page-scan mode in which the computer input device may receive
wireless connection requests. While doing this, the user may be looking at a display of

a computer (and hence also looking at a camera mounted on the display), thus enabling
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detection of presence of the user (e.g., by an image analyzer of the computer). Upon
detecting presence of the user, the computer may page (e.g., send a wireless connection
request to) the computer input device, thus initiating a wireless connection. The
computer input device may initiate disconnection of the wireless connection based on
not detecting user input for a threshold period of time, the computer may initiate
disconnection of the wireless connection upon determining that the user is no longer

focusing on (e.g., visually oriented toward) the display, or a combination thereof.

[0022] In another particular embodiment, an apparatus includes means for analyzing
data associated with an image captured by a camera to determine a visual orientation of
a user of a computer. The apparatus further includes means for establishing or
maintaining, upon detecting that the visual orientation indicates that the user is visually
oriented toward a display device associated with the computer, a wireless connection
from the computer to a computer input device and from the computer input device to the
computer and for terminating the wireless connection upon detecting that the visual

orientation indicates that the user is not visually oriented toward the display device.

[0023] One particular advantage associated with at least one of the disclosed
embodiments is improved transitioning of control by a computer input device from a
first computer to a second computer. For example, upon detecting that a user is no
longer focused on a display of the first computer, the first computer may disconnect the
computer input device to enable the computer input device to save power. Ifa
proximity sensor is utilized by the computer input device, the disconnection may be
initiated by the computer input device rather than by the first computer. For example,
the computer input device may terminate a wireless connection with the first computer
and enter a page scan mode to enable the second computer to page (e.g., send a wireless
connection request to) the computer input device to establish a wireless connection with

the computer input device.

[0024] Alternatively or in addition to proximity-based workstations, for workstations
that implement camera-based user detection, visual cues may be detected by a camera of
a computer indicating that a user is looking at a display of the computer, thus indicating
whether to establish, maintain, or terminate a wireless connection with a computer input

device. That is, while the user intends to use the computer input device with the
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computer, the user is typically facing the display. Accordingly, the camera may detect
presence of the user. For proximity-based workstations, the user may initiate the
wireless connection by moving the computer input device within range of the computer,
enabling a proximity detector (e.g., sensor) of the computer to detect the computer input
device and to trigger establishing the wireless connection. In at least one embodiment, a
"touch to pair" technique (e.g., an NFC signal triggering a Bluetooth pairing of devices)

triggers the wireless connection.

[0025] After device connection, the user may move the computer input device away
from within the range without disconnecting the computer input device. If, however,
the user intends to transition control by the computer input device to a second computer,
the user may move the computer input device close to the second computer (e.g., nearer
to a second proximity detector of the second computer), enabling the second computer
to detect computer input device. In response to detecting the computer input device, the
second computer may initiate establishment of a wireless connection with the computer
input device. In addition, the computer input device may initiate disconnection from the

existing wireless connection.

[0026] As will be appreciated, for proximity-based workstations (e.g., workstations
using NFC to connect/disconnect computer input devices), computers may be
positioned well beyond NFC range (e.g., approximately three centimeters).
Accordingly, a computer input device typically will not be within range of multiple
computer proximity detectors at the same time, thus avoiding triggering undesired
simultaneous connection of the computer input device with multiple computers. In a
particular embodiment, for a workstation that includes laptop computers, proximity
detector position may be standardized to a particular position of the laptop computers
(e.g., at a right-front laptop corner, which may be an ergonomically convenient mouse
position for right-handed users). Accordingly, when a user intends to transition
computer input device control from a first computer to a second computer (e.g., another
laptop), the user may move the computer input device sufficiently “out of range” of a
proximity sensor of the first computer and into range of a proximity sensor of the
second computer. As will be appreciated, proximity-based techniques may be

associated with slight or subtle movements from the user such that the user may move
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within the range of the computer that the user intends to use. Accordingly, proximity-
based techniques may be less applicable to large form factor devices, such as full-size
keyboards (or other devices which users do not typically control via position change).

In such cases, a visual cue-based technique may be used. Accordingly, wireless
connections may be established and/or terminated “automatically,” thus enabling a more
efficient workstation and potentially saving power by enabling the devices to enter “low

power” states after terminating wireless connections.

[0027] Other aspects, advantages, and features of the present disclosure will become
apparent after review of the entire application, including the following sections: Brief

Description of the Drawings, Detailed Description, and the Claims.

1V,  Brief Description of the Drawings

[0028] FIG. 1 is a diagram of a particular embodiment of a user and a workstation;

[0029] FIG. 2 is a flow diagram illustrating a particular example method of operation of

the workstation of FIG. 1;

[0030] FIG. 3 is a diagram of another particular embodiment of the user and a

workstation;

[0031] FIG. 4 is a flow diagram illustrating a particular example method of operation of

the workstation of FIG. 3;
[0032] FIG. 5 is a diagram of another particular embodiment of a workstation;

[0033] FIG. 6 is a flow diagram illustrating a particular example method of operation of
the workstation of FIG. 5;

[0034] FIG. 7 is a flow diagram illustrating another particular example method of

operation of the workstation of FIG. 5;

[0035] FIG. 8 is a diagram of a particular embodiment of a computer configured to
establish, maintain, and/or terminate a wireless connection based on a visual orientation
of a user, a proximity of a computer input device, or a combination thereof and/or to

route data to a computer input device or to a second computer based on a data size
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[0036] FIG. 9 is a functional block diagram illustrating example operations of a

workstation; and

[0037] FIG. 10 is a functional block diagram illustrating example operations of a

workstation.

V. Detailed Description

[0038] FIG. 1 depicts a particular illustrative embodiment of a user 150 and a
workstation 100. The workstation 100 includes a first computer 110, a second computer
120, and a computer input device (e.g., a human interface device (HID)) 130. As used
herein, “computer” may refer to a desktop computer, a laptop computer, a computer that

includes a webcam, a computer monitor, or a combination thereof.

[0039] The first computer 110 may be a desktop computer, a laptop computer, another
computing device, or a combination thereof. The first computer 110 and the computer
input device 130 may be in communication via a first wireless connection 160. The first
wireless connection 160 may be a direct wireless connection from the first computer
110 to the computer input device 130 and from the computer input device 130 to the
first computer 110. In at least one embodiment, utilizing such a “direct” wireless
connection avoids routing of communications between the first computer 110 and the
computer input device 130 through a centralized device (e.g., a switch) or through
computer-to-computer network connection, and thus may facilitate faster
communications between the first computer 110 and the computer input device 130.
The first wireless connection 160 may be associated with a short-range radio frequency
band, such as a 2.4 gigahertz (GHz) radio frequency band. For example, the first
wireless connection 160 may be a wireless connection that complies with an IEEE

802.15.1 wireless protocol, such as a “Bluetooth” wireless connection.

[0040] The second computer 120 may be a desktop computer, a laptop computer,
another computing device, or a combination thereof. The second computer 120 and the
computer input device 130 may be in communication via a second wireless connection
170. The second wireless connection 170 may be a “direct” wireless connection from
the second computer 120 to the computer input device 130 and from the computer input

device 130 to the second computer 120. In at least one embodiment, utilizing such a
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“direct” wireless connection avoids routing of communications between the second
computer 120 and the computer input device 130 through a centralized device (e.g., a
switch) or through a computer-to-computer network connection, which may facilitate
faster communications between the second computer 120 and the computer input device
130. The second wireless connection 170 may be associated with a short-range radio
frequency band, such as a 2.4 gigahertz (GHz) radio frequency band. For example, the
second wireless connection 170 may be a wireless connection that complies with an

IEEE 802.15.1 wireless protocol, such as a “Bluetooth” wireless connection.

[0041] In the particular example of FIG. 1, the first computer 110 includes a first image
analyzer 112, a first transceiver 114, a first display device 116 (e.g., a monitor or other
screen), a first camera 117 (e.g., a “webcam” of a laptop computer), a first timer 118
(e.g., a counter), and a first user profile 119. The first user profile 119 may store
information specific to one or more users, such as the user 150, in connection with a

wireless communication protocol, as explained further below.

[0042] The second computer 120 may include a second image analyzer 122, a second
transceiver, 124, a second display device 126, a second camera 127 (e.g., a “webcam”
of a laptop computer), a second timer 128 (e.g., a counter), and a second user profile

129. The second user profile 129 may store information specific to one or more users

(e.g., specific to the user 150) in connection with a wireless communication protocol.

[0043] The computer input device 130 may include a user input portion 132 and a radio
device 134. The user input portion 132 may include structures configured to enable the
user 150 to interact with the first computer 110 and with the second computer 120. For
example, the user input portion 132 may include one or more keys or buttons responsive
to the user 150. As another example, the computer input device 130 may be a human
interface device (HID) such as one or more of a mouse, a keyboard, a trackball, a stylus,
and a game controller. The radio device 134 may be configured to communicate
wirelessly with the first computer 110 and with the second computer 120 (e.g., via the
first wireless connection 160 and via the second wireless connection 170, respectively).
In at least one embodiment, the radio device 134, the first wireless connection 160, and
the second wireless connection 170 each comply with an Institute of Electrical and

Electronics Engineers (IEEE) 802.15.1 wireless protocol.
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[0044] In operation, the user 150 may initiate the first wireless connection 160 between
the first computer 110 and the computer input device 130, such as by accessing the user
input portion 132 or by logging into the first computer 110 (e.g., via another computer
input device). Logging into the first computer 110 may cause the first computer 110 to
establish (e.g., via the first transceiver 114 and the radio device 134) the first wireless
connection 160. For example, if the computer input device 130 operates according to an
IEEE 802.15.1 protocol or a similar protocol, the user 150 may pair the computer input
device 130 with one or more of the computers 110, 120 so that each of the computer
input device 130 and the computers 110, 120 creates and stores authentication
information to be used for subsequent wireless connections. A device manager of the
computers 110, 120 may facilitate such pairing, or pairing may be facilitated using
proximity sensors, such as near field communication (NFC) if available, as described

further below.

[0045] In at least one embodiment, after establishing the first wireless connection 160,
the first camera 117 may capture (e.g., periodically or occasionally capture) images of
the region surrounding the user 150 (which may contain the user 150), such as a first
image. The first image analyzer 112 may analyze the first image (e.g., by analyzing
data related to the first image) to determine presence or absence of the user 150, and if
the user 150 is present, to further determine a visual orientation of the user 150. In
FIG. 1, a first visual orientation of the user 150 of FIG. 1 is generally designated 152,
indicating that the user 150 is visually orientated toward (e.g., viewing) the first display

device 116 at a first time.

[0046] In at least one embodiment, the first camera 117 accesses the first user profile
119 to determine the first visual orientation 152 of the user 150. For example, the first
user profile 119 may include data specific to the user 150, such as facial recognition
data to “authenticate” the user 150. For example, when multiple users are using or
positioned near the workstation 100, the first computer 110 may utilize the first user
profile 119 to ensure that the visual orientation of the intended user is being assessed
(i.e., the user 150 in the particular example of FIG. 1). When the first visual orientation
152 indicates that the user 150 is oriented toward the first computer 110 (e.g., is visually

oriented toward the first display device 116), the first computer 110 may maintain the
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first wireless connection 160. The first user profile 119 may be associated with an IEEE
802.15.1 wireless protocol or with a particular layer of a protocol stack associated with
the IEEE 802.15.1 wireless protocol (e.g., a particular layer of a “Bluetooth” protocol
stack). Including the first user profile 119 in a particular layer of a protocol stack, such
as a “Bluetooth” protocol stack, may enable face recognition, such as to authenticate the
user 150 so that only the user 150 may use the workstation 100. Further, when multiple
users are positioned in front of the workstation 100, the multiple users may
simultaneously gaze at both the display devices 116, 126, in which case both the
computers 110, 120, might attempt to connect with the computer input device 130.

Such a scenario may be avoided by utilizing the face recognition information
corresponding to the user 150 (e.g., in the protocol stack) as a further input to image

analyzers 112, 122 to trigger connection or disconnection of wireless connections.

[0047] While operating the workstation 100, the user 150 may change orientation. For
example, the user 150 may leave the workstation 100 or may become reoriented toward
the second computer 120, such as by changing from the first visual orientation 152 to a
second visual orientation 154. After the user 150 has changed orientation, the first
camera 117 may capture a second image and/or video sequence of the user 150 at a
second time (e.g., while periodically or occasionally capturing images). The first image
analyzer 112 may analyze the second image and/or video sequence (or data related to
the second image and/or video sequence) to determine that the user 150 is not visually
oriented toward the first display device 116 (e.g., by determining that the user 150 is no
longer oriented according to the first visual orientation 152). Upon detecting that the
user 150 is not visually oriented toward the first display device 116, the first transceiver

114 may terminate the first wireless connection 160.

[0048] In at least one embodiment, the first timer 118 is configured to cause the first
transceiver 114 to wait a first predetermined time period (which may be indicated by the
first user profile 119) after the determination is made that the user 150 is not visually
oriented toward the first display device 116 prior to terminating the first wireless
connection 160. For example, the first camera 117 may capture a third image at a third
time in response to expiration of the first predetermined time period counted by the first

timer 118. The first image analyzer 112 may analyze the third image (or data related to
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the third image) to determine whether the user 150 is visually oriented toward the first
display device 116. If the first image analyzer 112 determines based on the third image
that the user 150 is not visually oriented toward the first display device 116, then the
first transceiver 114 may terminate the first wireless connection 160. If the first image
analyzer 112 determines based on the third image that the user 150 is again visually
oriented toward the first display device 116 (e.g., the user 150 briefly looked away from
the first display device 116 but is again visually oriented toward the first display device

116), then the first transceiver 114 may maintain the first wireless connection 160.

[0049] The cameras 117, 127 may periodically or occasionally monitor the
presence/absence and orientation of the user 150 and may use a threshold time duration
(e.g., counted by the timers 118, 128) to decide whether or not the user 150 is looking at
either of the displays (e.g., to reduce likelihood of “jittery” behavior in connecting and
disconnecting the computer input device 130). For example, if the user 150
momentarily reorients towards the second display device 126 but does not intend to
begin using the second display device 126 (or the second computer 120), it may be
undesirable to immediately disconnect the first wireless connection 160. Accordingly,
such threshold time duration may “filter” out any momentary reorientations of the user
150 (e.g., from the first visual orientation 152 to the second visual orientation 154) from
causing connection/disconnection of the computer input device 130 and may provide
soft decision making on whether or not the user 150 is looking at (e.g., visually oriented
toward) one of the display devices 116, 126. Further, the threshold time duration may
be preprogrammed at one or more of the computers 110, 120, dynamically adjusted,

stored at the user profiles 119, 129, or a combination thereof.

[0050] The second computer 120 may capture images of the user 150 to determine
orientation of the user 150. For example, the second camera 127 may periodically or
occasionally capture images and/or video sequences and the second image analyzer 122
may analyze the images and/or video sequences (e.g., using the second user profile 129)
to determine whether a user (e.g., the user 150) is visually oriented toward the second
display device 126. In response to determining that the user 150 is visually oriented
toward the second display device 126 (e.g., in response to determining that the user 150

has reoriented from the first visual orientation 152 to the second visual orientation 154),
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the second transceiver 124 may establish the second wireless connection 170. The
second wireless connection 170 may be established in response to termination of the
first wireless connection 160 (e.g., in response to the user 150 reorienting from the first

visual orientation 152 to the second visual orientation 154).

[0051] In at least one embodiment, the second timer 128 is configured to cause the
second transceiver 124 to wait a second predetermined time period (which may be
indicated by the second user profile 129) after determining that the user 150 is visually
oriented toward the second display device 126 prior to establishing the second wireless
connection 170. For example, the second camera 127 may capture a fourth image
and/or video sequence at a fourth time in response to expiration of the second
predetermined time period counted by the second timer 128. The second image
analyzer 122 may analyze the fourth image and/or video sequence (or data related to the
fourth image) to determine whether the user 150 is visually oriented toward the second
display device 126. If the second image analyzer 122 determines based on the fourth
image that the user 150 is not visually oriented toward the second display device 126,
then the second transceiver 124 may not establish the second wireless connection 170
(e.g., the user 150 briefly looked at the second display device 126 but has since looked
away from the second display device 126). If the second image analyzer 122
determines based on the fourth image that the user 150 is still visually oriented toward
the second display device 126, then the second transceiver 124 may establish the second

wireless connection 170.

[0052] Thus, the workstation 100 of FIG. 1 may enable efficient (e.g., “automatic™)
connection and termination of wireless connections between computers and computer
input devices. For example, because the wireless connections 160, 170 of FIG. 1 may
be terminated and established based on user orientation (e.g., based on the visual
orientations 152, 154 of the user 150), it may be unnecessary for the user 150 to
“designate” which of the computers 110, 120 the user 150 intends to use. Further,
terminating the wireless connections 160, 170 may conserve power at the computers
110, 120 and the computer input device 130, which may be particularly advantageous

for battery-powered computer input devices.
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[0053] The specific example of FIG. 1 (as well as FIGS. 2-8) is illustrative and various
structures and features have been omitted from FIG. 1 for clarity of description. For
example, any of the components of the first computer 110 may be communicatively
coupled via a first bus or other structure. Similarly, components of the second computer
120 may be communicatively coupled via a second bus or other structure, and
components of the computer input device 130 may be communicatively coupled via a
third bus or other structure. Further, each of the first computer 110, the second
computer 120, and the computer input device 130 may include other structures
described herein. For example, one or both of the first computer 110 and the second
computer 120 may include sleep mode logic, such as sleep mode logic 316, 326,
respectively, described below with reference to FIG. 3. The computer input device 130
may include sleep mode logic 538 described below with reference to FIG. 5. Still
further, although the particular embodiment of FIG. 1 depicts a single user (i.c., the user
150), the workstation 100 may be configured for multiple users. For example, one or
both of the first computer 110 and the second computer 120 may include multiple user
profiles each corresponding to a respective user. Still further, the workstation 100 may
include three or more computers. In addition, while the particular example of FIG. 1
depicts one computer input device (i.e., the computer input device), according to further

embodiments, the workstation 100 may include multiple computer input devices.

[0054] Referring to FIG. 2, a particular example of a method of operation of a computer
(e.g., one or both of the first computer 110 and the second computer 120) is depicted
and generally designated 200. The method 200 includes detecting presence of a user
(e.g., the user 150) by the computer, at 205. For example, in at least one embodiment,
presence of the user is detected based on the user logging into the computer. In at least
another embodiment, a camera of the computer records a video stream and analyzes
captured images (e.g., using one of the image analyzers 112, 122) to determine whether

the user is present.

[0055] After presence of the user is detected, images may be captured to reevaluate
(e.g., periodically or occasionally reevaluate) presence of the user. For example, images
and/or video sequences may be captured to reevaluate (e.g., to periodically or

occasionally reevaluate) presence and direction of gaze movement of the user. In the
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particular example of FIG. 2, the method 200 further includes capturing an image using

a camera (e.g., the first camera 117 or the second camera 127) of the computer, at 210.

[0056] At 220, data associated with the image is analyzed to determine a visual
orientation (e.g., the first visual orientation 152 or the second visual orientation 154) of
the user of the computer. In at least one embodiment, the computer accesses a profile
(e.g., the first user profile 119, the second user profile 129, or a combination thereof)
associated with the user containing information, such as facial recognition information,
specific to the user to authenticate the user (e.g., in order to avoid other users

unintentionally affecting operation of the computer).

[0057] At 230, a determination is made (e.g., by the first image analyzer 112 or by the
second image analyzer 122) whether the visual orientation indicates the user is visually
oriented (e.g., at a first time) toward a display device (e.g., the first display device 116
or the second display device 126) associated with the computer. If the visual orientation
indicates the user is visually oriented toward the computer (e.g., the visual orientation
indicates the user is viewing a display device of the computer, such as the display
device 116 or the display device 126), a wireless connection (e.g., the first wireless
connection 160 or the second wireless connection 170) may be established or
maintained (e.g., using the first transceiver 114 or using the second transceiver 124)
from the computer to a computer input device (e.g., the computer input device 130) and

from the computer input device to the computer, at 270.

[0058] If the visual orientation indicates the user is not visually oriented toward the
computer (e.g., if the user has left the vicinity of the computer or is no longer viewing
the display device), then a time period may be waited (e.g., counted by the first timer
118 or by the second timer 128), at 240. At 245, a second image of the user captured at
a second time. At 250, a determination is made based on the second image that the user
is not visually oriented toward the computer. The method 200 may further include
terminating the first wireless connection, at 260. In at least one embodiment, a second
computer (e.g., the second computer 120) forms a second wireless connection with
computer input device, at 280. Alternatively, if the second image indicates that the user
is again visually oriented toward the computer, then the first wireless connection may be

maintained (not shown in FIG. 2).
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[0059] FIG. 3 depicts a particular illustrative embodiment of the user 150 and a
workstation 300. The workstation 300 includes a first computer 310, a second computer
320, and computer input device (e.g., a human interface device (HID)) 330. In various
embodiments, the functionalities and structures described with reference to the
computers 310, 320 may be implemented in computer displays rather than entire

computers, depending on the particular context.

[0060] In the particular example of FIG. 3, the first computer 310 includes a first
proximity analyzer 312, a first proximity detector 314, first sleep mode logic 316, a first
timer 318 (e.g., a counter), and a first user profile 319. One or more of the components
of the first computer 310 may correspond to respective components of the first

computer 110 of FIG. 1, the second computer 120 of FIG. 1, or a combination thereof.

[0061] The second computer 320 includes a second proximity analyzer 322, a second
proximity detector 324, second sleep mode logic 326, a second timer 328 (e.g., a
counter), and a second user profile 329. One or more of the components of the second
computer 320 may correspond to respective components of the first computer 110 of

FIG. 1, the second computer 120 of FIG. 1, or a combination thercof.

[0062] The computer input device 330 may include a user input portion 332 and a radio
device 334. The computer input device 330, the user input portion 332, and the radio
device 334 may correspond to the computer input device 130, the user input portion
132, and the radio device 134 of FIG. 1, respectively. The computer input device 330
may be responsive to input from the user 150. In at least one embodiment, the radio
device 334 is configured to operate according to a “short range” communication
protocol, such as a near field communication (NFC) protocol. For example, the radio
device 334, the first proximity detector 314, and the second proximity detector 324 may
be NFC-compliant transceivers configured to communicate according to an NFC

protocol.

[0063] In operation, the first proximity detector 314 may communicate (e.g., using a
first wireless connection 360, such as an NFC-based wireless connection) with the radio
device 334 to determine first proximity data associated with the computer input device

330 relative to the first computer 310. For example, the first proximity data may
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indicate a strength of a signal that is detected by the first proximity detector 314 and that
is sent by the radio device 334 of the computer input device 330. As used herein,
“proximity data” may include a received signal strength indicator (RSSI), an RSSI
based distance estimate, variations in electro-magnetic flux or other forms of energy, a
signal indicating that two devices are within a predetermined range, other data

indicating a physical position or physical movement, or a combination thereof.

[0064] The first proximity analyzer 312 may be responsive to the first proximity
detector 314. For example, the first proximity analyzer 312 may analyze the first
proximity data to determine whether the computer input device 330 is within a first
predetermined range (e.g., a first area defined by a first radius of a particular length) of
the first computer 310. In the particular example of FIG. 3, the first computer 310 is
configured to establish or maintain the first wireless connection 360 upon determining
that the computer input device 330 is within the first predetermined range and is further
configured to terminate the first wireless connection 360 upon determining that the
computer input device 330 is not within the first predetermined range. In at least one
embodiment, data indicating the first predetermined range is included in a user profile
319. For example, the user profile 319 may include information specific to the user
150, such as a range of locations where the user 150 typically positions the computer
input device 330 when using the computer input device 130 to operate the first
computer 310. The proximity analyzer 312 may continuously, periodically, or
occasionally monitor variations in determined proximity data, data such as an RSSI, in
order to determine if the computer input device 330 is moving away from or is moving

closer to the first computer 310.

[0065] In at least one embodiment, the first timer 318 is configured to cause the first
proximity detector 314 to wait a first predetermined time period (which may be
indicated by the first user profile 319) after the determination is made (e.g., by the
proximity analyzer 312) that the computer input device 130 is outside the first
predetermined range prior to terminating the first wireless connection 360. For
example, the first proximity detector 314 may generate additional proximity data upon
expiration of the first predetermined time period and the first proximity analyzer 312

may analyze the additional proximity data to determine if the computer input device 330
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is still outside the first predetermined range. If the computer input device 330 is within
the first predetermined range upon expiration of the first predetermined time period,
then the first computer 310 may maintain the first wireless connection 360. If the
computer input device 330 is still outside the first predetermined range upon expiration
of the first predetermined time period, then the first computer 310 may terminate the
first wireless connection 360. In another particular embodiment, the proximity data
may be used for initiating connection with the computer input device 330 (e.g., for
initiating the first wireless connection 360) and not for disconnection of the computer
input device 330. For example, when connected, the computer input device 330 may
stay connected as long as it has not been brought within a predetermined range of the
second computer 120. When the user 150 brings the computer input device 330 within
the predetermined range of the second computer 120, the proximity detector 324 of the
second computer 320 may detect the computer input device 130 and may attempt to
connect to the computer input device 330, at which time the computer input device 330

may terminate the first wireless connection 360 with the first computer 310.

[0066] In the particular example of FIG. 3, the first sleep mode logic 316 may cause
components of the first computer 310 to enter a low-power mode state upon termination
of the first wireless connection 360. For example, the first sleep mode logic 316 may be
configured to cause components of the first computer 310 associated with
communication with the computer input device 330 to enter the low-power state upon
termination of the first wireless connection 360. The first sleep mode logic 316 may be
further configured to transition the components into an “active” (e.g., regular-power)
mode of operation when the first wireless connection 360 is established (e.g.,
established upon determining that the computer input device 330 is within the first

predetermined range).

[0067] The second proximity detector 324 may communicate (e.g., using a second
wireless connection 370, such as an NFC-based wireless connection) with the radio
device 334 to determine second proximity data associated with the computer input
device 330 relative to the second computer 320. For example, the second proximity
data may indicate a strength of a signal detected by the second proximity detector 324
sent by the radio device 334 of the computer input device 330.
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[0068] The second proximity analyzer 322 may be responsive to the second proximity
detector 324. For example, the second proximity analyzer 322 may analyze the second
proximity data to determine whether the computer input device 330 is within a second
predetermined range of the second computer 320. The second predetermined range may
be a second area defined by a second radius of a particular length, which may be the
same as or different than the first predetermined range associated with the first

proximity analyzer 312.

[0069] In the particular example of FIG. 3, the second computer 320 is configured to
establish or maintain the second wireless connection 370 upon determining that the
computer input device 330 is within the second predetermined range and is further
configured to terminate the second wireless connection 370 upon determining that the
computer input device 330 is not within the second predetermined range. In at least one
embodiment, data indicating the second predetermined range is included in a second
user profile 329. For example, the second user profile 329 may include information
specific to the user 150, such as a range of locations where the user 150 typically
positions the computer input device 330 when using the computer input device 130 to
operate the second computer 320. The disconnection may be initiated by the computer
input device 330 upon detecting a new connection request from the second computer

320 (e.g., a request to establish the second wireless connection 370).

[0070] In at least one embodiment, the second timer 328 is configured to cause the
second proximity detector 324 to wait a second predetermined time period (which may
be indicated by the second user profile 329) after the determination is made that the
computer input device 330 is outside the second predetermined range prior to
terminating the second wireless connection 370. For example, the second proximity
detector 324 may generate additional proximity data upon expiration of the second
predetermined time period and the second proximity analyzer 322 may analyze the
additional proximity data to determine if the computer input device 330 is still outside
the second predetermined range. If the computer input device 330 is now within the
second predetermined range, then the second computer 320 may maintain the second

wireless connection 370. If the computer input device 330 is still outside the second
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predetermined range, then the second computer 320 may terminate the second wireless

connection 370.

[0071] In the particular example of FIG. 3, the second sleep mode logic 326 may cause
components of the second computer 320 to enter a low-power mode state upon
termination of the second wireless connection 370. For example, the second sleep mode
logic 326 may be configured to cause components of the second computer 320
associated with communication with the computer input device 330 to enter the low-
power state upon termination of the second wireless connection 370. The second sleep
mode logic 326 may be further configured to transition the components into an “active”
(e.g., regular-power) mode of operation when the second wireless connection 370 is
established (e.g., established upon determining that the computer input device 330 is

within the second predetermined range).

[0072] The workstation 300 described with reference to FIG. 3 may enable simplified
and selective connection and termination of wireless connections between computers
(e.g., the computers 310, 320) and computer input devices (e.g., the computer input
device 330). For example, by analyzing proximity data associated with the computer
input device 330, the computers 310, 320 can “automatically” establish and terminate
the wireless connections 360, 370, respectively. Further, use of the timers 318, 328,
may reduce instances of “undesired” termination of the wireless connections 360, 370,
for example by waiting a predetermined time period prior to terminating the wireless
connections 360, 370. Still further, the sleep mode logic 316, 326 may enable power
savings by “powering down’ components of the computers 310, 320 upon termination
of the wireless connections 360, 370. Further, by utilizing the sleep mode logic 316,
326, components of the computers 310, 320 can be powered down in response to
termination of the wireless connections 360, 370, saving power at the computers 310,
320.

[0073] Referring to FIG. 4, a particular example of a method of operation of a computer
(e.g., one or both of the first computer 310 and the second computer 320) is depicted
and generally designated 400. The method 400 includes detecting, at the computer, a
computer input device (e.g., the computer input device 330) proximate to the computer,

at 410. For example, the first proximity detector 314 or the second proximity detector
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324 may detect the computer input device 330 and generate proximity data in response
to detecting the computer input device 330. In at least one embodiment, the computer
detects the computer input device using a near field communication (NFC) protocol

(e.g., using NFC-compliant radio devices).

[0074] The method 400 further includes generating proximity data in response to
detecting the computer input device, at 420. For example, the first proximity detector
314 or the second proximity detector 324 may generate the proximity data. The
proximity data may indicate a position of the computer input device relative to the
computer. For example, the proximity data may indicate a strength of a signal, such as

a signal in connection with the NFC protocol, received from the computer input device.

[0075] At 430, a determination is made whether the computer input device is within a
predetermined range of the computer. The determination may be made by the first
proximity analyzer 312 or by the second proximity analyzer 322 and may be based on
whether the strength of the signal received from the computer input device exceeds a
threshold. If the computer input device is within the predetermined range, then a
wireless connection (e.g., the first wireless connection 360 or the second wireless

connection 370) is established or maintained, at 470.

[0076] If the computer input device is not within the predetermined range, then a time
period is waited (e.g., a time period counted by the first timer 318 or by the second
timer 328), at 440. At 445, second proximity data associated with the computer input
device may be determined (e.g., using the first proximity detector 314 or the second
proximity detector 324). Based on the second proximity data, a determination is made,
at 450, that a user (e.g., the user 150) is not using the computer input device to access
the computer, at 450. For example, a second determination may be made at a second
time that the computer input device is not within the predetermined range and that the
user is therefore not using the computer input device to access the computer. In
response to determining that the user is not using the computer input device to access
the computer, the wireless connection may be terminated, at 460. The method 400 may
further include establishing a second wireless connection between the computer input
device and a second computer, at 480. Alternatively, if the second determination made

at the second time indicates that the computer input device is within the predetermined
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range, then the wireless connection may be maintained (not shown in FIG. 4). The
method 400 may also include causing (e.g., by the first sleep mode logic 316 or by the
second sleep mode logic 326) components of the computer to enter a low-power state in

response to terminating the wireless connection (not shown in FIG. 4).

[0077] In another particular embodiment, the proximity data may be used only for
initiating wireless connections with the computer input device and not for
disconnection. For example, to illustrate with reference to FIG. 3, when connected to
the first computer 310 via the first wireless connection 360, the computer input device
330 may stay connected to the first computer 310 as long as it has not been brought
within a predetermined range of the second computer 320. If the user 150 brings the
computer input device 330 within the predetermined range of the second computer 320,
the second proximity detector 324 of the second computer 320 may detect the computer
input device 330 and may attempt to connect to the computer input device 330, at which
time the computer input device 330 may terminate the first wireless connection 360
with the first computer 310. In a particular embodiment, by ensuring that the detection
threshold of the proximity sensors is below the distance between the locations of the
proximity detectors 314, 324, the user 150 may transition the computer input device 330
from one of the computers 310, 320 to the other of the computers 310, 320 by moving
the computer input device 330 reasonably closer to the other of the computers 310, 320

(e.g., toward a display device).

[0078] A workstation may include multiple computer input devices. According to a
particular embodiment, a workstation may terminate a second wireless connection with
a second computer input device in response to terminating the wireless connection.
That is, the second computer input device may be disconnected based on the proximity
data associated with the computer input device. For example, a relatively “stationary”
computer input device (e.g., a keyboard) may be disconnected in response to
terminating the wireless connection with a “mobile” computer input device (e.g., a
mouse), since in at least some workstations a user may intend to use each of the
multiple computer input devices to control a particular computer. Accordingly, the
method 400 of FIG. 4 may include terminating a third wireless connection with a

second computer input device (e.g., a “large” or “stationary” computer input device,
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such as a full-size keyboard that is associated with the computer input device), at 490.
According to further embodiments, the second computer input device is not
disconnected in response to terminating the wireless connection with the computer input

device.

[0079] Referring to FIG. 5, a particular illustrative embodiment of a workstation is
depicted and generally designated 500. The workstation 500 includes a first computer

510, a second computer 520, and a computer input device 530.

[0080] In the particular embodiment of FIG. 5, the first computer 510 includes a first
processor 512, a first memory 514, and a first transceiver 518. The second computer
520 includes a second processor 522, a second memory 524, and a second transceiver
528. The computer input device 530 includes a user input portion 532, a radio device
534, a buffer 536, routing logic 537, sleep mode logic 538, and a timer 539. One or
both of the memories 514, 524 may include a “clipboard buffer” (e.g., for storing cut or
copied data, such as text data and/or image data), as described further below with

reference to operation of the workstation 500.

[0081] In the example of FIG. 5, the first computer 510 and the computer input device
530 are in communication via a first wireless connection 560 (e.g., a wireless
connection that complies with an IEEE 802.15.1 wireless protocol), the second
computer 520 and the computer input device 530 are in communication via a second
wireless connection 570 (e.g., a wireless connection that complies with an IEEE
802.15.1 wireless protocol), and the first computer 510 and the second computer 520 are
in communication via a third wireless connection 580 (e.g., a wireless local area
connection (WLAN) and/or a wireless connection that complies with an IEEE 802.15.1
wireless protocol). As explained further, below, the third wireless connection 580 may
be an ad-hoc wireless connection established to facilitate transfer of information from

one of the computers 510, 520 to the other of the computers 510, 520.

[0082] In at least one embodiment and as explained further below, the computer input
device 530 may function as an “intermediary” to determine whether such an ad-hoc
connection between the computers 510, 520 is to be established and to initiate such an

ad-hoc connection (e.g., based on a data size of data to be transferred, such as data 516).
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For example, the computer input device 530 may collect information (e.g., a device
address, such as a Bluetooth device address) from the source computer (i.e., the
computer at which the data was copied) and may provide this information to the

destination computer (i.e., the computer where the data is to be pasted).

[0083] In operation, the computer input device 530 may be responsive to user input
(e.g., via the user input portion 532) from a user, such as the user 150 of FIGS. 1 and 3
(not shown in FIG. 5). For example, the user input portion 532 may be responsive to
user input associated with a request to send data (e.g., the data 516) from the first
computer 510 to the second computer 520 (e.g., a “drag and drop” operation indicated
by transferring a file, icon, or other graphic, or a "copy/cut and paste" operation from

the first computer 510 to the second computer 520).

[0084] In response to the request, a determination may be made (e.g., by the routing
logic 537) whether a data size of the data 516 exceeds a threshold (e.g., whether a
number of bytes of the data 516 exceeds a predetermined byte threshold). In at least
one embodiment, the threshold corresponds to a “capacity” (e.g., storage size) of the
buffer 536. In response to the user input, the first computer 110 may communicate to
the computer input device 530 (e.g., via the first wireless connection 560) the data size
of the data 516. The routing logic 537 may compare the data size to the threshold to
determine whether the data size of the data 516 exceeds the threshold. Alternatively or
in addition, the computer input device 530 may communicate an indication of the
threshold to the first computer 110, which may compare the data size of the data 516 to
the threshold (e.g., using the processor 512).

[0085] If the data size of the data 516 does not exceed the threshold, the first computer
510 may send the data 516 (e.g., using the first transceiver 518) to the computer input
device 530 (e.g., to the radio device 534). The data 516 may be sent via the first
wireless connection 560. Upon receiving the data 516, the computer input device 530
may buffer the data 516 at the buffer 536. The computer input device 530 may be
configured to send (e.g., using the radio device 534) the data 516 to the second

computer (e.g., to the second transceiver 528).
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[0086] If the data size of the data 516 exceeds the threshold, the data 516 may be
transferred (e.g., transferred “directly”) from first computer 510 to the second computer
520 (e.g., using the first transceiver 518 and the second transceiver 528, respectively).
For example, in at least one embodiment, the third wircless connection 580 may be
established to enable transfer of the data 516. The data 516 may accordingly be
transferred via the third wireless connection 580. In a particular illustrative
embodiment, the first computer 510 sends a message including a link (e.g., an address, a
pointer that points to a location of the data 516, or a combination thereof) associated
with the data 516 to the second computer 520. The second computer 520 may use the
link to access the data 516 at the memory 514, such as by sending an access request to
the first computer 510 to access the data 516. In a particular embodiment, an upper
layer application, such as a desktop manager (described further with reference to

FIGS. 9 and 10) or other such user mode program, is used by one or more of the
computers 510, 520 to facilitate operations such as copying the data 516 from the first
computer 510 and pasting the data 516 at the second computer 520. In a particular
illustrative embodiment, such “copying and pasting” is accomplished without having a
pre-established connection between the computers 510, 520 (e.g., is accomplished by
establishing an ad-hoc network connection between the computers 510, 520, which may

be the third wireless connection 580).

[0087] A particular example operation of the workstation 500 of FIG. 5 when the data
size of the data 516 exceeds the threshold is provided for illustrative purposes. A user
(e.g., the user 150 of FIGS. 1 and 3) may select and/or highlight text (and/or other data,
such as an image) at the first computer 510 using the computer input device 530 and
may copy the text at the first computer 510 (e.g., to a “clipboard buffer” included in the
first computer 510). The text may correspond to the data 516. In response to the user
copying the text (e.g., by performing a “copy operation” or a “cut operation” of the
text), the first computer 510 may send to the computer input device 530 information,
such an address of the data 516, a data size of the data 516, identification of the data
516, a path associated with the data 516, authentication information, or a combination
thereof. The radio device 534 of the computer input device 530 may be configured to
receive the information, such as the address of the data 516, and to send the address to

the second computer 520, as explained further below.
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[0088] The particular example operation may continue with the user moving the
computer input device 530 toward the second computer 520 and attempting to paste the
text at the second computer 520 (e.g., performing a “paste operation,” such as by
attempting to paste the text onto an editor running at the second computer 520). For
example, if the computer input device is a mouse, the user may transfer a mouse pointer
associated with the mouse from the first computer 510 to the second computer 520 and
onto the editor. The second computer 520 may determine that the user intends to
interact with the second computer 520, such as using one or more techniques described
with reference to FIGS. 1-4 (e.g., based on a visual cue, proximity data, or a
combination thereof). Upon detecting the paste operation from the user, the second
computer 520 may determine that the second computer 520 does not have text stored at
a clipboard buffer of the second computer 520 to be pasted (e.g., since the data 516 was

copied at the first computer 510 and not the second computer 520).

[0089] Accordingly, the second computer 520 may send an indication of the paste
operation to the computer input device 530. The indication of the paste operation may
indicate that the user intends to transfer the data from the first computer 510 to the
second computer 520. In a particular illustrative embodiment, in response to detecting
the paste operation, the second computer 520 prompts the user through a graphical user
interface (GUI) to confirm and/or query the user regarding the source of the data for the
paste operation. For example, in the particular example depicted in FIG. 5, the source
of the data 516 is the first computer 510 (e.g., a local clipboard buffer of the first
computer 510). According to alternate embodiments, the source may be another
clipboard buffer (e.g., a remote clipboard buffer of the first computer 510 or a clipboard
buffer of a computer not shown in FIG. 5). According to a particular embodiment, if
the user indicates (e.g., in response to the GUI prompt) that the source is a remote
clipboard buffer, the second computer 520 may query the computer input device 530
regarding the source of the data for the paste operation (e.g., may query the computer
input device 530 for a device address associated with the source of the data for the paste
operation and/or for additional information related to the source of the data). Further,
the indication of the paste operation sent from the second computer 520 to the computer
input device 530 may indicate selection by the user of the source from which the text is

to be pasted.
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[0090] In response to receiving the indication from the second computer 520, the
computer input device 530 may send to the second computer 520 the information (or a
portion thereof) received from the first computer 510, such as a device address (e.g., a
Bluetooth address) associated with the first computer 510 to enable the second computer
520 to request and to establish a direct wireless link with the first computer 510. For
example, in a particular embodiment, the computer input device 530 provides a link
(e.g., an address) corresponding to the data 516 to the second computer 520. The
computer input device 530 may issue a request to the second computer 520 to establish
a direct wireless link with the first computer using the information. The direct wireless

link may be the third wireless connection 580.

[0091] In response to receiving the request from the computer input device 530, the
second computer 510 may request a connection with the first computer 510 (e.g., may
request the third wireless connection 580), may request the data 516 (e.g., using the link
provided by the computer input device 530), or a combination thereof. The particular
example operation may continue with the first computer 510 accepting the connection
request (e.g., establishing the third wireless connection 580) and providing the data 516
to the second computer 520 via the third wireless connection 580 (e.g., to complete the
“paste” operation). Optionally, the particular example operation may include the
second computer 520 disconnecting the third wireless connection 580 in response to
receiving the data 516 from the first computer 510 (e.g., to save power at the

transceivers 518, 528).

[0092] Further, the sleep mode logic 538 of the computer input device 530 may
conserve power at the computer input device 530. For example, in the particular
embodiment of FIG. 5, the sleep mode logic 538 may cause the computer input device
530 (or one or more components thereof) to enter a low-power state, such as in response
to the computers 510, 520 terminating wircless connections (e.g., the wireless
connections 560, 570) with the computer input device 530 (e.g., in response to a visual
orientation of a user, as described with reference to FIGS. 1 and 2, in response to
proximity data, as described with reference to FIGS. 3 and 4, or a combination thereof).
Further, the timer 539 may cause the sleep mode logic 538 to wait a predetermined time

period before causing the low-power state in response to termination of the wireless
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connections (e.g., a predetermined time period during which the second computer may
establish the second wireless connection 570 with the computer input device 530 after
the first computer 510 terminates the first wireless connection 560). Although not
shown in FIGS. 1 and 3, one or both of the computer input devices 130, 330 may

include the sleep mode logic 538, the timer 539, or a combination thereof.

[0093] According to a particular example, when not actively in use, the computer input
device 530 may remain in a low-power state (e.g., sleep or hibernate). To further save
power, the computer input device 530 may power-down the radio device 534, thus
terminating one or more wireless connections. In a particular embodiment, when the
user 150 accesses the computer input device 530 indicating his/her intention to use the
computer input device 530, one or more sensors (e.g., the user input portion 532, which
may include a position sensor and/or a motion sensor, such as an accelerometer) may
power on circuitry (e.g., the radio device 534) and cause the computer input device 530
to enter a page-scan mode where the computer input device 530 can receive wireless
connection requests (e.g., from the computers 510, 520). The wireless connection
requests may be sent by a computer in response to the computer determining that a user
intends to use the computer (e.g., based on user visual orientation, user eye gaze
movement, proximity data, or a combination thereof, as described variously with

reference to FIGS. 1-5).

[0094] The user input portion 532 may include a position sensor. For example, in at
least one embodiment, the computer input device 530 is a mouse device that includes a
position sensor to track position or movement of the mouse (e.g., in response to user
input). Further, the sleep mode logic 538 may be configured to cause components of
the computer input device 530 (e.g., the radio device 534) to enter a sleep mode in
response to not detecting user input (e.g., upon not detecting any motion of the
computer input device 530 and/or upon not detecting a change in position of the
computer input device 530) within a time period, which may be counted by the timer
539. The sleep mode may be terminated in response to the user input portion 532
detecting user input (e.g., the radio device 534 may terminate a low-power state and

enter a regular mode of operation).
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[0095] Thus, the workstation 500 of FIG. 5 enables efficient transfer of data (e.g., the
data 516) between computers (e.g., the computers 510, 520). For example, the
workstation 500 of FIG. 5 may enable a simplified user experience where user input
(e.g., a “drag and drop” or a “copy and paste” operation from the first computer 510 to
the second computer 520, or vice versa) results in an “automatic” transfer of data, thus
potentially avoiding “manual” transfer of the data by a user (e.g., using an external
memory device to move the data). Further, because data may be routed directly
between the computers 510, 520 when a data size of the data exceeds a threshold, power
may be conserved at the computer input device 530 and data transfer speed may be
increased (e.g., by avoiding buffering a large amount of data at the buffer 536). Still
further, because the sleep mode logic 538 may cause the computer input device 530 (or
one or more components thereof) to enter a sleep mode when user input is not detected
within a time period, power may be saved at the computer input device 530, which may

extend battery life for the computer input device 530.

[0096] Referring to FIG. 6, a method of operation of a computer input device (e.g., one
or more of the computer input devices 130, 330, 530) is depicted and generally
designated 600. The method 600 includes receiving user input at a user input portion
(e.g., at any of the user input portions 132, 332, 532) from a user (e.g., the user 150), at
610. The user input may correspond to a request to send data (e.g., the data 516) stored
at a first computer (e.g., one of the computers 110, 120, 310, 320, 510, and 520) to a
second computer (e.g., another of the computers 110, 120, 310, 320, 510, and 520). The
computer input device may be a mouse, a keyboard, a trackball, a game controller, or a

combination thereof.

[0097] The method 600 further includes communicating with the first computer via a
first wireless connection (e.g., one of the wireless connections 160, 170, 360, 370, 560,
and 570) to communicate the request to the first computer, at 620. For example, the
first computer may receive a user input request from the computer input device and may
determine that the user input request corresponds to a request to transfer data to the
second computer. At 630, a determination is made (e.g., by the routing logic 537 in

response to a request from the first computer, or by the first computer) whether a data
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size of the data exceeds a threshold. In at least one embodiment, the threshold is based

on a capacity of a buffer (e.g., the buffer 536) of the computer input device.

[0098] If the data size of the data does not exceed the threshold, then the data may be
buffered and sent to the second computer, at 640. If the data size exceeds the threshold,
then the computer input device may cause the data to be transferred directly from the
first computer to the second computer (e.g., via the third wireless connection 580), at
650. For example, if the data size exceeds the threshold, the data may be transferred
from the first computer to the second computer according to the particular example

operation described with reference to FIG. 5.

[0099] Referring to FIG. 7, a method of operation of a first computer (e.g., one of the
computers 110, 120, 310, 320, 510, and 520) is depicted and generally designated 700.
The method 700 includes receiving a request at the first computer from a computer
input device (e.g., one or more of the computer input devices 130, 330, 530) via a first
wireless connection (e.g., one of the wireless connections 160, 170, 360, 370, 560, 570)
to send data (e.g., the data 516) stored at the first computer to a second computer (e.g.,
another of the computers 110, 120, 310, 320, 510, and 520), at 710. A determination is
made, at 720, whether a data size of the data exceeds a threshold. For example, in at
least one embodiment, the first computer compares the data size of the data to an
indication of the threshold communicated from the computer input device to the first

computer.

[00100] Ifthe data size does not exceed the threshold, the data is sent to the computer
input device, at 730. In at least one embodiment, the data is buffered at the computer
input device (e.g., buffered at the buffer 536) and is sent to the second computer (e.g.,
via another of the wireless connections 160, 170, 360, 370, 560, and 570).

[00101] If the data size exceeds the threshold, then the method 700 may include
receiving a request from the second computer for the data, at 740. The request may
identify the data (e.g., by indicating the address), may request a second wireless
connection to be established between the first computer and the second computer (e.g.,

the third wireless connection 580), or a combination thereof.
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[00102] At 750, authentication and/or user information may be exchanged with the
second computer. For example, upon receiving the request from the second computer,
the first computer may request authentication information and/or user information from
the second computer (e.g., in order to secure exchange of the data). In a particular
embodiment, the second computer responds to the request for authentication
information and/or user information with information provided by the computer input
device (which may have been supplied to the computer input device by the first
computer). Accordingly, in at least one embodiment, the second wireless connection is
a secured communication channel (e.g., is secured using authentication information,
user information, or a combination thereof, which may be supplied at least in part by the

computer input device).

[00103] The method 700 further includes sending the data from the first computer to
the second computer via a second wireless connection between the first computer and
the second computer (e.g., via the third wireless connection 580), at 760. For example,
if the data size exceeds a storage size or capacity associated with the computer input
device, the data may be transferred from the first computer to the second computer

according to the particular example operation described with reference to FIG. §.

[00104] Referring to FIG. &, a particular illustrative embodiment of a computer
configured to establish, maintain, and/or terminate a wireless connection based on a
visual orientation of a user, eye gaze movement of the user, a proximity of a computer
input device, a variation of proximity of the computer input device, or a combination
thereof and/or to route data to a computer input device or to a second computer based on
a data size is depicted and generally designated 800. The computer 800 may be any of
the computers 110, 120, 310, 320, 510, and 520. Further, components and operation of
the computer 800 of FIG. 8 may correspond to any of the computer input devices 130,

330, 530.

[00105] The computer 800 of FIG. 8 includes a processor 810. The processor 810
may include one or more of an image analyzer 812, a proximity analyzer 814, and a data
router 894. The image analyzer 8§12 may correspond to the first image analyzer 112, the
second image analyzer 122, or a combination thereof. The proximity analyzer 814 may

correspond to the first proximity analyzer 312, the second proximity analyzer 322, or a
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combination thereof. In at least one embodiment, the data router 894 is configured to
route data (e.g., the data 516) to a computer input device (e.g., one or more of the
computer input devices 130, 330, 530) to a second computer (e.g., another of the
computers 110, 120, 310, 320, 510, and 520). The image analyzer 812, the proximity
analyzer 814, and the data router 894 may include hardware, processor-executable
instructions stored at a non-transitory computer-readable medium (e.g., at a memory

832), or a combination thereof.

[00106] The memory 832 may store instructions 854, data 856, and a user profile
829. The user profile 829 may correspond to the first user profile 119, the second user
profile 129, the first user profile 319, the second user profile 329, or a combination
thereof. The instructions 854 may be executable by the processor 810 to establish,
maintain, and/or terminate a wireless connection (e.g., the wireless connections 160,
170, 360, 370, 560, 570, or a combination thereof) based on a visual orientation (e.g.,
the visual orientations 152, 154, or a combination thereof) of a user (e.g., the user 150)
and/or based on a proximity of the computer input device. Alternatively or in addition,
the instructions 854 may be executable by the processor 810 to route data (e.g., the data
516, the data 856, or a combination thereof) to the computer input device or to the
second computer based on a data size of the data. The data 856 may include the data
516. The data 856 may include position data, such as data indicating a relative physical
position of multiple computers (such as whether the display device 816 is a “left-hand-
side” or “right-hand-side” display in a workstation), as described further with reference
to FIGS. 9 and 10. The user profile 829 may include user-specific information to

“authenticate” a user associated with the computer 800.

[00107] Alternatively or in addition, the memory 832 may store “user state”
indications based on whether or not a user (e.g., the user 150) is determined to be

present at the computer 800. The “user state” indications may include “absent,”

k19 k19

“present,” “gaze moving from left to right,” “gaze moving from right to left,” or a
combination thereof. The “user state” indications may be determined by the image
analyzer 812, the proximity analyzer 814, or a combination thereof (e.g., based on one
or more of the visual orientations 152, 154 of FIG. 1, based on proximity data, or a

combination thereof).
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[00108] The user states may be determined using visual cues (e.g., visual cues
determined by the image analyzer 812, such as a visual orientation of the user 150),
proximity cues (e.g., proximity cues determined by the proximity analyzer §14, such as
a proximity of a computer input device), or a combination thereof. The stored user state
indications may include an indication associated with a present user state (e.g., an

indication of how long the user 150 has been in a current state).

[00109] FIG. 8 further illustrates that a camera 817 is coupled to a camera controller
890. The camera 817 may correspond to the first camera 117, the second camera 127,
or a combination thercof. The camera controller 890 may be further coupled to the
processor 810 and to a display controller 826. The display controller 826 may be
coupled to a display device 816, which may correspond to the first display device 116,
the second display device 126, or a combination thereof. FIG. 8 also shows that the
display controller 826 may be coupled to the processor 810. A coder/decoder (CODEC)
834 (e.g., an audio and/or voice CODEC) may be coupled to the processor 810. A
speaker 836 and a microphone 838 may be coupled to the CODEC 834. Further, the
computer 800 may include a power supply 844.

[00110] FIG. 8 also indicates that a wireless controller 840 may be coupled to the
processor 810, to a radio frequency (RF) interface 846, and to a wireless antenna 842
via the RF interface 846. In at least one embodiment, the RF interface 846 includes
circuitry configured to send and receive communications with the computer input
device according to an Institute of Electrical and Electronics Engineers (IEEE) 802.15.1
wireless protocol, such as a “Bluetooth” protocol. Alternatively or in addition, the RF
interface 846 may include circuitry configured to send and receive communications
with the computer input device according to a proximity-based short-range
communication protocol, such as a near field communication (NFC) protocol.
Alternatively or in addition, the RF interface 846 may include circuitry configured to

communicate with another computer via a wireless local area network (WLAN).

[00111] In a particular embodiment, the processor 810, the display controller 826, the
memory 832, the CODEC 834, the camera controller 890, and the wireless controller
840 are included in a system-in-package or system-on-chip device 822. Moreover, in a

particular embodiment, as illustrated in FIG. §, the camera 817, the display device 816,
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the speaker 836, the microphone 838, the wireless antenna 842, the RF interface 846,
and the power supply 844 are external to the system-on-chip device 822. However,
cach of the camera 817, the display device 816, the speaker 836, the microphone 838,
the wireless antenna 842, the RF interface 846, and the power supply 844 can be
coupled to a component of the system-on-chip device 822, such as an interface or a

controller.

[00112] In conjunction with the described embodiments, an apparatus is disclosed
that includes means for analyzing (e.g., one or more of the image analyzers 112, 122,
812) data associated with an image, a video sequence, or a combination thereof,
captured by a camera (e.g., one or more of the cameras 117, 127, §17) to determine a
visual orientation (e.g., one or more of the visual orientations 152, 154) of a user (e.g.,
the user 150) of a computer (e.g., one or more of the computers 110, 120, 310, 320, 510,
520, 800). The apparatus further includes means (e.g., the transceivers 114, 124, 518,
528, the proximity detectors 314, 324, or a combination thereof) for establishing or
maintaining a wireless connection upon detecting that the visual orientation indicates
that the user is visually oriented toward a display device (e.g., any of the display devices
116, 126, 816) associated with the computer. The wireless connection may be any of
the wireless connections 160, 170, 360, 370, 560, 570. The wireless connection is from
the computer to a computer input device (e.g., any of the computer input devices 130,
330, 530) and from the computer input device to the computer. The wireless connection
is terminated upon determining that the visual orientation indicates that the user is not

visually oriented toward the display device.

[00113] Referring to FIG. 9, a functional block diagram illustrating example
operations of a workstation (e.g., one or more of the workstations 100, 300, 500) is
depicted and generally designated 900. The operations may enable automatic
determination of a relative physical position of two computer displays using eye gaze
movement associated with a user and mouse pointer movement associated with a
computer input device. For example, the operations may be performed by one or more
of the computers 110, 120, 310, 320, 510, 520, and 800 to determine whether another of
the computers 110, 120, 310, 320, 510, 520, and 800 is located to the left-hand-side or

to the right-hand-side (e.g., to determine a relative positioning). For example, for ease
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of description, the operations of FIG. 9 are described in terms the first computer 110

determining a position relative to the second computer 120 of FIG. 1.

[00114] The operations include waiting to detect an event, at 902. Detecting the
event may include detecting that a pointer (e.g., a mouse pointer) associated with a
computer input device 930 (e.g., a mouse, which may be any of the computer input
devices 130, 330, 530) has reached a boundary, such as a top boundary, a left boundary,
a right boundary, or a bottom boundary, of a display device, such as one of the display
devices 116, 126, 816. The pointer reaching the boundary may indicate that a user (e.g.,
the user 150) intends to use to the computer input device 930 to control another

computer or device.

[00115] At 904, a determination is made whether the event has been triggered. If no
event has been triggered, then the operations continue, at 902. If the event has been
triggered, then the operations include initiating a last gaze movement query to a gaze
movement detector (GMD) 908 and a last pointer movement query to a desktop
manager 910 to obtain last gaze information and pointer movement information,
respectively, at 906. The GMD 908 may include any of the cameras 117, 127, 817 and
may periodically or occasionally capture and store images and/or video sequences, such
as a video clip 912. For example, the GMD 908 may be configured to use the video clip
912 to detect and record a periodic user gaze movement direction 914. Further, the
desktop manager 910 may be configured to detect and/or record pointer movement
associated with the computer input device 930. The GMD 908 may include any of the
image analyzers 112, 122, 812.

[00116] In response to the last gaze movement query and as shown in FIG. 9, the
GMD 908 may issue (e.g., to one of the image analyzers 112, 122, 812 and/or to one of
the processors 512, 522, 810) a first response that indicates whether a last gaze
movement indicated a left-to-right gaze movement of the user or a right-to-left gaze
movement of the user. Further, in response to the last pointer movement query and as
shown in FIG. 9, the desktop manager 910 may issue (e.g., to one of the image
analyzers 112, 122, 812 and/or to one of the processors 512, 522, 810) a second

response that indicates a last pointer movement, such as left-to-right or right-to-left.
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[00117] At 916, a determination is made (e.g., by one of the image analyzers 112,
122, 812 and/or to one of the processors 512, 522, 810) whether the first response and
the second response match (i.e., whether the last gaze movement and the last pointer
movement are both left-to-right or are both right-to-left). If the first response and the
second response do not match, then a determination is made that no change in user

intention to switch control is likely intended, at 918.

[00118]  If the first response and the second response match, then the operations
include informing the computer input device 930 of the event and issuing a query to the
computer input device 930 whether the computer input device 930 received a new
connection request, at 920. The query to the computer input device 930 may be
communicated via an “over the air medium” 922, which may include any of the wireless
connections 160, 170, 360, 370, 560, 570, 580. At 924, a determination is made based
on a response from the computer input device 930 whether the computer input device
930 received a new connection request. If the response from the computer input device
930 indicates that no new connection request was received, then a wireless connection

with the computer input device is maintained, at 926.

[00119] If the computer input device 930 received a new connection request (e.g.,
from another computer and within a prior predetermined time interval), then the
operations include making a relative position designation. For example, a relative
position designation may be made that a display of the first computer 110 is a left-hand-
side display relative to the second computer 120 if the matched direction indicated left-
to-right, or that the display of the first computer 110 is a right-hand-side display relative
to the second computer 120 if the matched direction indicated right-to-left, at 928. The
operations may further include disconnecting the computer input device, at 932. The
operations may further include storing data (e.g., the data 856 of FIG. 8) indicating the
relative positioning. The data may be subsequently accessed in response to a user
accessing the computer input device 930 to determine if the user intends to transition

user input control to or from the first computer 110.

[00120] Accordingly, the example of FIG. 9 may enable automatically determining a
relative physical position of two computer displays using eye gaze movement associated

with a user and mouse pointer movement associated with a computer input device.
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Determining the relative physical position may enable simplified workstations where

computer input device control is transferred automatically and without “designation.”

[00121] Referring to FIG. 10, a functional block diagram illustrating example
operations of a workstation (e.g., one or more of the workstations 100, 300, 500) is
depicted and generally designated 1000. The operations may enable automatic
determination of a relative physical position of two computer displays based on
"moving away" or "moving closer" information from proximity sensors and further
based on with movement of a mouse pointer. For example, the operations may be
performed by one or more of the computers 110, 120, 310, 320, 510, 520, and 800 to
determine whether another of the computers 110, 120, 310, 320, 510, 520, and 800 is
located to the left-hand-side or to the right-hand-side. For example, for ease of
description, the operations of FIG. 10 are described in terms the first computer 310

determining a position relative to the second computer 310 of FIG. 3.

[00122] The operations include waiting to detect an event, at 1002. Detecting the
event may include detecting that a pointer (e.g., a mouse pointer) associated with a
computer input device 1030 (e.g., a mouse, which may be any of the computer input
devices 130, 330, 530) has reached a boundary, such as a top boundary, a left boundary,
a right boundary, or a bottom boundary, of a display device, such as one of the display
devices 116, 126, 816. The pointer reaching the boundary may indicate that a user (e.g.,
the user 150) intends to use to the computer input device 1030 to control another

computer or device.

[00123] At 1004, a determination is made whether the event has been triggered. If no
event has been triggered, then the operations continue, at 1002. If the event has been
triggered, then the operations include initiating a proximity query to a proximity
analyzer 1008 and a last pointer movement query to a desktop manager 1010 to obtain a
proximity response and pointer movement information, respectively, at 1006. The
proximity analyzer 1008 may include any of the proximity analyzers 312, 322, 814, any
of the proximity detectors 314, 324, or a combination thereof. The proximity analyzer
1008 may periodically or occasionally detect and/or measure radio signal strength data
1012 (e.g., based on signals sent by the computer input device 1030). The proximity

analyzer 1008 may be configured to use the radio signal strength data 1012 to determine
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whether the computer input device 1030 is within a predetermined range of the first
computer 310, for example using periodic proximity-based movement direction
detection 1014, to generate the proximity response. The proximity response may
include “moving away” or “moving closer” information (e.g., information that indicates
whether a last movement of the computer input device 1030 was closer to or away from

the first computer 310).

[00124] The desktop manager 1010 may be configured to detect and/or record
pointer movement associated with the computer input device 1030 in order to generate
the pointer movement information. The point movement information may indicate a

last pointer movement, such as left-to-right or right-to-left.

[00125] At 1016, a determination is made whether the mouse pointer has moved
away (e.g., away from a display of the first computer 310 and toward a display of the
second computer 320, such as toward a boundary of the display of the first computer
310). For example, a determination may be made whether the mouse pointer has moved
toward the display of the second computer 320 within a prior predetermined time
interval. Further, the proximity response may be analyzed to determine if the mouse has
“moved away” from the display of the first computer 310. If the mouse pointer has not
moved away (and/or if the mouse has not moved away), then a determination is made

that no change in user intention to switch control is likely intended, at 1018.

[00126] If the mouse pointer has moved away, then the operations include informing
the computer input device 1030 of the event and issuing a query to the computer input
device 1030 whether the computer input device 1030 received a new connection
request, at 1020. The query to the computer input device 1030 may be communicated
via an “over the air medium” 1022, which may include any of the wireless connections
160, 170, 360, 370, 560, 570, 580. At 1024, a determination is made based on a
response from the computer input device 1030 whether the computer input device 1030
received a new connection request. If the response from the computer input device
1030 indicates that no new connection request was received, then a wireless connection

with the computer input device is maintained, at 1026.
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[00127]  If the computer input device 1030 received a new connection request, then
the operations include making a relative positioning designation. For example, a
designation may be made that a display of the first computer 310 is a left-hand-side
display relative to the second computer 320 if the pointer direction motion indicated
left-to-right, or making a designation that the display of the first computer 110 is a right-
hand-side display relative to the second computer 120 if the pointer direction motion
indicated right-to-left, at 1028. The operations may further include disconnecting the
computer input device, at 1032. The operations may further include storing data (e.g.,
the data 856 of FIG. 8) indicating the relative positioning. The data may be
subsequently accessed in response to a user accessing the computer input device 1030 to
determine if the user intends to transition user input control to or from the first computer

310.

[00128] Accordingly, the particular example of FIG. 10 may enable automatically
determining a relative physical position of two computer displays based on "moving
away" or "moving closer” information from proximity sensors and further based on with
movement of a mouse pointer. Determining the relative physical position may enable
simplified workstations where computer input device control is transferred

automatically and without “designation.”

[00129] Those of skill would further appreciate that the various illustrative logical
blocks, configurations, modules, circuits, and algorithm steps described in connection
with the embodiments disclosed herein may be implemented as electronic hardware,
computer software, or combinations of both. Various illustrative components, blocks,
configurations, modules, circuits, and steps have been described above generally in
terms of their functionality. Whether such functionality is implemented as hardware or
software depends upon the particular application and design constraints imposed on the
overall system. Skilled artisans may implement the described functionality in varying
ways for each particular application, but such implementation decisions should not be

interpreted as causing a departure from the scope of the present disclosure.

[00130] The steps of a method or algorithm described in connection with the
embodiments disclosed herein may be embodied directly in hardware, in a software

module executed by a processor, or in a combination of the two. A software module
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may reside in random access memory (RAM), flash memory, read-only memory
(ROM), programmable read-only memory (PROM), erasable programmable read-only
memory (EPROM), electrically erasable programmable read-only memory (EEPROM),
registers, hard disk, a removable disk, a compact disc read-only memory (CD-ROM), or
any other form of storage medium known in the art. An exemplary non-transitory (e.g.,
tangible) storage medium is coupled to the processor such that the processor can read
information from, and write information to, the storage medium. In the alternative, the
storage medium may be integral to the processor. The processor and the storage
medium may reside in an application-specific integrated circuit (ASIC). The ASIC may
reside in a computing device or a user terminal. In the alternative, the processor and the
storage medium may reside as discrete components in a computing device or user

terminal.

[00131] The previous description of the disclosed embodiments is provided to enable
a person skilled in the art to make or use the disclosed embodiments. Various
modifications to these embodiments will be readily apparent to those skilled in the art,
and the principles defined herein may be applied to other embodiments without
departing from the scope of the disclosure. Thus, the present disclosure is not intended
to be limited to the embodiments shown herein but is to be accorded the widest scope
possible consistent with the principles and novel features as defined by the following

claims.
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WHAT IS CLAIMED IS:

1. A method comprising;

analyzing data associated with an image captured by a camera to determine a
visual orientation of a user of a computer;

upon detecting that the visual orientation indicates that the user is visually
oriented toward a display device associated with the computer,
establishing or maintaining a wireless connection from the computer to a
computer input device and from the computer input device to the
computer; and

upon detecting that the visual orientation indicates that the user is not visually
oriented toward the display device associated with the computer,

terminating the wireless connection.

2. The method of claim 1, further comprising upon detecting that the visual
orientation indicates that the user is not visually oriented toward the display device
associated with the computer, waiting a time period prior to terminating the wireless

connection with the computer input device.

3. The method of claim 2, wherein the time period is counted by a counter

included in the computer.

4. The method of claim 1, wherein the wireless connection is a direct wireless

connection between the computer and the computer input device.

5. The method of claim 1, wherein the computer uses a profile corresponding to
the user of the computer to determine the visual orientation of the user, the profile
containing facial recognition information specific to the user and usable by the

computer to authenticate the user.

6. The method of claim 5, wherein the profile is associated with an Institute of

Electrical and Electronics Engineers (IEEE) 802.15.1 wireless protocol.
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7. The method of claim 6, wherein the profile is associated with a particular
layer of a protocol stack associated with the [EEE 802.15.1 wireless protocol, and

wherein the wireless connection complies with the IEEE 802.15.1 wireless protocol.

8. An apparatus comprising:

a proximity detector configured to detect a computer input device and to
generate proximity data in response to detecting the computer input
device, wherein the proximity detector is further configured to
communicate wirelessly with the computer input device via a near field
communication (NFC) protocol;

a proximity analyzer configured to analyze the proximity data to determine
whether the computer input device is within a predetermined range of the
proximity detector; and

a wireless transceiver coupled to the proximity analyzer and configured to
establish or maintain a wireless connection with the computer input
device upon the proximity analyzer determining that the computer input
device is within the predetermined range and further configured to
terminate the wireless connection upon the proximity analyzer
determining that the computer input device is not within the

predetermined range.

9. The apparatus of claim 8, further comprising:

a camera configured to capture an image; and

an image analyzer configured to analyze data of the image to determine a visual
orientation of a user,

wherein the wireless transceiver is further configured to establish or maintain the
wireless connection upon detecting that the visual orientation indicates
that the user is visually oriented toward a display device associated with
the apparatus, and

wherein the wireless transceiver is further configured to terminate the wireless
connection upon detecting that the visual orientation and a last gaze
movement associated with the user indicate that the user is not visually

oriented toward the display device.
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10. The apparatus of claim §, wherein the transceiver is further configured to
wait a time period prior to terminating the wireless connection with the computer input
device after detecting that the computer input device is not within the predetermined

range.

11. The apparatus of claim 8, wherein the computer input device is associated
with a second computer input device, and wherein the wireless transceiver is further
configured to establish or maintain a second wireless connection with the second
computer input device upon the proximity analyzer determining that the computer input
device is within the predetermined range, and wherein the wireless transceiver is further
configured to terminate the second wireless connection with the second computer input
device upon the proximity analyzer determining that the computer input device is not

within the predetermined range.

12. An apparatus comprising:

a user input portion configured to receive input from a user;

a radio device coupled to the user input portion, wherein the radio device is
configured to communicate with a first computer via a first wireless
connection and is further configured to communicate with a second
computer via a second wireless connection;

a buffer, wherein the buffer is configured to buffer data received from the first
computer; and

routing logic coupled to the radio device and to the buffer, wherein the routing
logic is configured to cause the data stored in the buffer to be transferred

to the second computer.

13. The apparatus of claim 12, wherein the buffer is further configured to buffer
the data when the data has a data size that does not exceed a threshold, and wherein the
routing logic is further configured to cause the radio device to send the buffered data to

the second computer via the second wireless connection.
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14. The apparatus of claim 13, wherein the radio device is further configured to
request the first computer to transfer the data directly to the second computer when the

data size exceeds the threshold.

15. The apparatus of claim 12, integrated into a computer input device.

16. The apparatus of claim 15, wherein the computer input device is a mouse, a

keyboard, a trackball, and a game controller, or a combination thereof.

17. The apparatus of claim 15, further comprising sleep mode logic configured
to cause the radio device to enter a sleep mode in response to the first wireless
connection being terminated in response to a change in visual orientation of the user, a
change in proximity of the computer input device relative to the first computer, or a

combination thereof.

18. The apparatus of claim 17, further comprising a timer configured to count a
time period and to cause the radio device to enter the sleep mode in response to not

detecting input from the user within the time period.

19. The apparatus of claim 18, wherein the user input portion includes a
position sensor, and wherein the sleep mode logic is further configured to cause the
radio device to enter the sleep mode upon the position sensor not sensing a change in

position of the computer input device within a second time period.

20. A method comprising: receiving a request at a first computer from a
computer input device via a first wireless connection to send data stored at the first
computer to a second computer, wherein the request identifies whether the data has a
data size that exceeds a threshold;

when the data size exceeds the threshold, sending the data to the second

computer via a second wireless connection between the first computer
and the second computer; and
when the data size does not exceed the threshold, sending the data to the

computer input device.

21. The method of claim 20, further comprising:
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when the data size exceeds the threshold, sending a message to the second
computer, wherein the message indicates a location of the data; and

receiving an access request from the second computer to access the location.

22. The method of claim 20, wherein one or more of the first wireless
connection and the second wireless connection comply with an Institute of Electrical

and Electronics Engineers (IEEE) 802.15.1 wireless protocol.

23. The method of claim 20, wherein the threshold is based on a capacity of a

buffer of the computer input device.

24. The method of claim 20, wherein the second wireless connection is a

secured communication channel.

25. A computer-readable non-transitory storage medium storing instructions
executable by a processor of a computer to cause the processor to:

analyze data associated with an image captured by a camera to determine a
visual orientation of a user of the computer;

upon detecting that the visual orientation indicates that the user is visually
oriented toward a display device associated with the computer, establish
or maintain a wireless connection from the computer to a computer input
device and from the computer input device to the computer; and

upon detecting that the visual orientation indicates that the user is not visually
oriented toward the display device associated with the computer,

terminate the wireless connection.

26. The computer-readable non-transitory storage medium of claim 25, wherein
the instructions are further executable by the processor to wait a time period prior to
terminating the wireless connection after detecting that the visual orientation indicates

that the user is not visually oriented toward the display device.

27. The computer-readable non-transitory storage medium of claim 25, wherein

the computer uses a profile corresponding to the user of the computer to determine the
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visual orientation of the user, the profile containing facial recognition information

specific to the user and usable by the computer to authenticate the user.

28. The computer-readable non-transitory storage medium of claim 27, wherein
the profile is associated with an Institute of Electrical and Electronics Engineers (IEEE)

802.15.1 wireless protocol.

29. The computer-readable non-transitory storage medium of claim 28, wherein
the profile is associated with a particular layer of a protocol stack associated with the

IEEE 802.15.1 wireless protocol.

30. The computer-readable non-transitory storage medium of claim 25, wherein
the wireless connection complies with an Institute of Electrical and Electronics

Engineers (IEEE) 802.15.1 wireless protocol.

31. An apparatus comprising:

means for analyzing data associated with an image captured by a camera to
determine a visual orientation of a user of a computer; and

means for establishing or maintaining, upon detecting that the visual orientation
indicates that the user is visually oriented toward a display device
associated with the computer, a wireless connection from the computer
to a computer input device and from the computer input device to the
computer and for terminating the wireless connection upon detecting that
the visual orientation indicates that the user is not visually oriented

toward the display device.

32. The apparatus of claim 31, further comprising a timer configured to cause
the means for establishing or maintaining the wireless connection to wait a time period

prior to terminating the wireless connection with the computer input device.

33. The apparatus of claim 32, wherein the timer is a counter.
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34. The apparatus of claim 31, wherein the wireless connection is a direct

wireless connection between the computer and the computer input device.

35. The apparatus of claim 31, wherein the computer stores a profile containing
facial recognition information specific to the user and usable by the computer to

authenticate the user.

36. The apparatus of claim 35, wherein the profile is associated with an Institute

of Electrical and Electronics Engineers (IEEE) 802.15.1 wireless protocol.

37. The apparatus of claim 36, wherein the profile is associated with a particular

layer of a protocol stack associated with the [EEE 802.15.1 wireless protocol.

38. The apparatus of claim 31, wherein the wireless connection complies with

an Institute of Electrical and Electronics Engineers (IEEE) 802.15.1 wireless protocol.

39. A method comprising:

automatically determining a relative physical position of two computer displays
using eye gaze movement associated with a user and mouse pointer
movement associated with a computer input device; and

storing data indicating the relative physical position of the two computer

displays.

40. The method of claim 39, further comprising upon detecting a physical
movement of the computer input device, waking up the computer input device and
putting the computer input device into page-scan mode to receive incoming connection

requests.

41. A method comprising:
automatically determining a relative physical position of two computer displays
based on a direction of movement indicated by information from one or

more proximity sensors; and
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storing data indicating the relative physical position of the two computer

displays.

42. An apparatus comprising:

a user input portion configured to receive input from a user to copy data from a
first computer to a buffer based on a copy operation; and

a radio device configured to receive the data from the first computer and to send
information to a second computer in response to the user input portion

receiving input indicating a paste operation.

43. An apparatus comprising:

a user input portion configured to receive input from a user to copy data from a
first computer to a buffer based on a copy operation; and

a radio device configured to cause a second computer to send a request for the
data to the first computer in response to the user input portion receiving

input indicating a paste operation.

44. The apparatus of claim 43, wherein the radio device is further configured to
receive from the first computer an address associated with the data and to send to the
second computer the address upon receiving an indication of the paste operation from
the second computer to enable the second computer to establish a direct wireless

connection with the first computer to send the request for the data to the first computer.

45. The apparatus of claim 44, wherein upon receiving the request for the data
from the second computer, the first computer requests authentication information or

user information from the second computer.
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INTERNATIONAL SEARCH REPORT

International application No

PCT/US2013/068873

A. CLASSIFICATION OF SUBJECT MATTER
I

NV. GO6F3/01 GO6F3/038
ADD.

GO6F3/00 GO6F3/14

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

GO6F GO9G

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

EPO-Internal, WPI Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A US 2010/332702 Al (WU HUNG-JUNE [TW] ET 1-45
AL) 30 December 2010 (2010-12-30)
abstract; figures 1-3,6,7,9,10
paragraph [0002] - paragraph [0008]
paragraph [0027] - paragraph [0036]
paragraph [0043] - paragraph [0048]
X US 2008/024433 Al (GUNTHER ADAM MARSHAL 1-7,
[US] ET AL) 31 January 2008 (2008-01-31) 25-38
Y abstract; figure 1 9
paragraph [0003] - paragraph [0004]
paragraph [0010] - paragraph [0011]

A US 2010/205667 Al (ANDERSON WILLIAM R [US]
ET AL) 12 August 2010 (2010-08-12)
abstract; figures 1,2

paragraph [0045] - paragraph [0053]

_/__

5,27,35

Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

7 March 2014

Date of mailing of the international search report

19/03/2014

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Rousset, Antoine
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C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A

US 2007/130371 Al (CHUNG WON-SEOK [KR] ET
AL) 7 June 2007 (2007-06-07)

abstract; figures 1, 2, 3,6,7

paragraph [0007] - paragraph [0010]
paragraph [0040] - paragraph [0059]
paragraph [0081] - paragraph [0091]

EP 2 261 772 Al (STAR NAV [FR])

15 December 2010 (2010-12-15)

abstract; figures la,2,4,5,7c

paragraph [0052] - paragraph [0055]
paragraph [0064] - paragraph [0083]
paragraph [0109] - paragraph [0111]

EP 1 388 779 Al (SONY CORP [JP])

11 February 2004 (2004-02-11)

abstract; figures 1, 2, 6, 7

paragraph [0041]

paragraph [0047] - paragraph [0054]
paragraph [0062] - paragraph [0080]

US 2007/042807 Al (KHOO SOON H [US] KHOO
SOON HUAT [US])

22 February 2007 (2007-02-22)

abstract; figures 4A, 4B

paragraph [0010] - paragraph [0011]
paragraph [0063] - paragraph [0068]

US 20117256831 Al (HSIEH YU-CHUN [TW])
20 October 2011 (2011-10-20)

abstract; figures 5-8

paragraph [0021] - paragraph [0022]

US 2010/333170 Al (COX DAIL ROBERT [US] ET
AL) 30 December 2010 (2010-12-30)

abstract; figures 1,2,3,6,8,9
paragraph [0030]

paragraph [0042] - paragraph [0047]
paragraph [0051] - paragraph [0052]

US 20047113890 Al (RANTA CRAIG S [US])
17 June 2004 (2004-06-17)

abstract; figures 3-6

paragraph [0027] - paragraph [0037]

US 2006/250360 Al (GOODWIN JOEL G [US] ET
AL) 9 November 2006 (2006-11-09)
abstract; figures 1, 2, 3, 7

paragraph [0015] - paragraph [0016]
paragraph [0021] - paragraph [0022]

_/__

6,7,28,
29,37,38

5,27,35

8,10,11
9,41

10

8-11

12-16,
20-24,
42-45
17-19

17-19
40

12,15,
16,42
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DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ | Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

X

EP 0 794 482 Al (PHILIPS ELECTRONICS NV
[NL]) 10 September 1997 (1997-09-10)
abstract; figures 4, 5

column 4, line 18 - line 48

US 5 990 868 A (FREDERICK JOHN W [US])

23 November 1999 (1999-11-23)

abstract; figures 1, 4

column 2, line 65 - column 3, line 35
column 4, line 40 - column 6, line 13

WO 20117022014 Al (DISPLAYLINK CORP [US];
DISPLAYLINK UK LTD [GB]; THOMPSON BERNARD
J [US) 24 February 2011 (2011-02-24)
abstract; figures 1, 3, 8, 9

page 1, Tine 16 - line 21

page 6, line 13 - line 22

page 7, line 22 - page 8, line 12

page 12, Tine 3 - page 13, line 2

US 2012/062442 Al (LOCKER HOWARD J [US] ET
AL) 15 March 2012 (2012-03-15)

abstract; figures 3-6, 10

paragraph [0058]

paragraph [0067] - paragraph [0077]
paragraph [0083] - paragraph [0086]

12,15,16

17-19

39,40

41

41
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International application No.
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Box No.ll Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. I:' Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. I:' Claims Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to such
an extent that no meaningful international search can be carried out, specifically:

3. |:| Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. lll Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

see additional sheet

-

As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. I:' As all searchable claims could be searched without effort justifying an additional fees, this Authority did not invite payment of
additional fees.

3. As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. |:| No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest The additional search fees were accompanied by the applicant's protest and, where applicable, the
payment of a protest fee.

The additional search fees were accompanied by the applicant's protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

m No protest accompanied the payment of additional search fees.
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Patent document Publication Patent family Publication

cited in search report date member(s) date

US 2010332702 Al 30-12-2010  NONE

US 2008024433 Al 31-01-2008  NONE

US 2010205667 Al 12-08-2010 AU 2010221722 Al 18-08-2011
EP 2394235 A2 14-12-2011
US 2010205667 Al 12-08-2010
WO 2010101697 A2 10-09-2010

US 2007130371 Al 07-06-2007  CN 1975648 A 06-06-2007
US 2007130371 Al 07-06-2007

EP 2261772 Al 15-12-2010  NONE

EP 1388779 Al 11-02-2004 CN 1462383 A 17-12-2003
EP 1388779 Al 11-02-2004
EP 2189878 Al 26-05-2010
JP 4729808 B2 20-07-2011
JP 2002341983 A 29-11-2002
KR 20030017626 A 03-03-2003
US 2004015625 Al 22-01-2004
WO 02093347 Al 21-11-2002

US 2007042807 Al 22-02-2007  NONE

US 2011256831 Al 20-10-2011 W 201137617 A 01-11-2011
US 2011256831 Al 20-10-2011

US 2010333170 Al 30-12-2010  NONE

US 2004113890 Al 17-06-2004 US 2004113890 Al 17-06-2004
US 2006028449 Al 09-02-2006
US 2006030374 Al 09-02-2006
US 2006166710 Al 27-07-2006
US 2010257392 Al 07-10-2010

US 2006250360 Al 09-11-2006  NONE

EP 0794482 Al 10-09-1997  EP 0794482 Al 10-09-1997
JP HO9244794 A 19-09-1997

US 5990868 A 23-11-1999  NONE

WO 2011022014 Al 24-02-2011  NONE

US 2012062442 Al 15-03-2012  NONE
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1-7, 25-38

Establishing the connection of an input device to a computer
by tracking the orientation of a user's gaze

2. claims: 8-11

Detecting the presence of a computer input device using a
near field communication protocol

3. claims: 12-24, 42-45

Method for exchanging data between 2 computers using a
shared input device

4. claims: 39-41

Method for detecting the physical position of computer
displays
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