wo 2016/018347 A1 [N NI N0F V0 00 O

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2016/018347 Al

(51

eay)

(22)

(25)
(26)
1

(72

74

31

4 February 2016 (04.02.2016) WIPOIPCT
International Patent Classification:
GO6F 1/16 (2006.01)
International Application Number:
PCT/US2014/049079

International Filing Date:
31 July 2014 (31.07.2014)

English
Publication Language: English

Applicant: HEWLETT-PACKARD DEVELOPMENT
COMPANY, L.P. [US/US]; 11445 Compaq Center Drive
W., Houston, Texas 77070 (US).

Inventors: LUNSFORD, Eric Michael; 1000 West
Maude Ave, Sunnyvale, California 94085 (US). GONZA-
LEZ, Donald; 1000 West Maude Ave, Cupertino, Califor-
nia 94085 (US). SALOMAA, Harri; 1000 West Maude
Ave, Sunnyvale, California 94085 (US).

Agents: MAISAMI, Ceyda Azakli et al.; Hewlett-Packard
Company, Intellectual Property Administration, 3404 E.
Harmony Road, Mail Stop 35, Fort Collins, Colorado
80528 (US).

Filing Language:

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,

(84)

BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,
ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CIL, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

as to the identity of the inventor (Rule 4.17(i))

as to applicant'’s entitlement to apply for and be granted a
patent (Rule 4.17(i1))

Published:

with international search report (Art. 21(3))

(54) Title: AUGMENTING FUNCTIONALITY OF A COMPUTING DEVICE

~ 100

W
o
5]

/
\
\

\\
)
/
2

Fig. 3

(57) Abstract: An image capture system includes a first computing device, a second computing device communicatively coupled to
the first computing device, and an imaging device communicatively coupled to the first computing device. An image captured by the
imaging device is displayed on the second display of the second computing device.



WO 2016/018347 PCT/US2014/049079

AUGMENTING FUNCTIONALITY OF A COMPUTING DEVICE

BACKGROUND

[0001] Many users appreciate the ability to work with two or more display
devices {o altow for easy comparison of documents, 1o allow sasier copy and
paste functionality between documents, and when multitasking between
software applications. However, adding a number of additional display devices
costs money that may not be in an individual’s or business's budget. Further,
adding a number of additional display devices {akes up a large amount of
workspace that may not be available in a home or office setfing.

{0002] In addition, many users would also like to add touchscreen
capabilities to a non-touch screen PC display device. However, users are often
not willing 1o upgrade or replace a device al an additional cost in ordey to obtain
touch screen capabilities.

[0003] Further, many users would like to scan documents or objects, but
their computing system lacks either the functionality to do so or lacks a user-
friendly way to scan documents or objects. Scanning devices are often slow,
add processing steps o obtain a scan, and cost money. Further, these
scanning devices can only scan flat documents and not three-dimensional
objects.

BRIEF DESCRIPTION OF THE DRAWINGS

[0004] The accompanying drawings illustrate various examples of the
principles described herein and are a part of the speacification. The fllustrated
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examples are given merely for dlustration, and do not limit the scope of the
claims.

{0005] Fig. 1 is a diagram of a system for augmenting functionality of a
first computing device, according {o one exampie of the principles described
herein.

[00086] Fig. 2 is a diagram of a system for augmenting functionality of a
first computing device, with a second computing device removed from a pad,
according {o one exampie of the principles described herein.

[0007] Fig. 3 is a diagram of a system for augmenting functionality of a
first computing device with a second computing device removed from a pad and
an object placed on the pad {for image capture, according 1o one example of the
principles described hersin.

[o008] Fig. 4 is a block diagram of the first computing device, according
to one example of the principles described herein,

[06009] Fig. 5is a block diagram of {the second computing device,
according {o one exampie of the principles described herein.

{0010] Fig. 6 is a flowchart showing a method of augmenting a first
computing device with features of a second computing device, according to one
example of the principles described harein,

[0011] Throughout the drawings, identical reference numbers designate
similar, but not necessarily identical, elements.

DETAILED DESCRIPTION

[0012] The present systems and methods provide a dual screen system
such as a vertical screen of a personal computer and a horizontal screen of, for
example, a tablet computer. The horizontal screen is placed on a pad. A swivel
camera is provided to allow for the caplure of images of objects or documents
placed on a horizontal surface. When a user wants to scan a document or
ohyect, the user moves the horizanial screen away from the pad, with the tablet
still maintaining connectivity and interaction capability with the personal
computer. The document or object is placed on the pad where the horizontal
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screen was originally placed, and the system may scan the document or object.
The document or object may then be displayed an the horizontal tablet screen.
{0013] The systems and methods provide seamless integration of a tablet
computing device with a personal computer for screen mirraring and
touchscreen control of the personal computer and elements displayed on the
vertical screen. This adds screen real estate to the personal computer while
bringing corwverient touch screen functions, digital capture of documents and
objects, annotation of captured images, increased mobility of the computing
platform, and object recognition at a reduced cost to end users. A user desiing
to work with two or more monitors to allow for easy comparison of documents,
copy-and-paste functionality between documents, and multitasking between
applications may benefit from the present systems and methods.

[0014] As used in the present specification and in the appended claims,
the term “a number of” or similar language is meant {0 he understood broadly as
any positive number comprising 1 to infinity; zero not being a number, but the
absence of 8 numbaer,

{0015] In the following description, for purposes of explanation, numerous
specific details are set forth in order {o provide a thorough understanding of the
present systems and methods, It will be apparent, however, to one skilled in the
art that the present apparatus, systems, and methods may be practiced without
these specific details. Reference in the specification to “an exampile” or similar
fanguage means that a particular feature, structure, or characteristic described
in connection with that example is included as described, but may not be
included in other examples.

{00186} Turning now {o the figures, Fig. 1is a diagram of a system (100}
for augmenting functionality of a first computing device {101), according to one
example of the principles described hereinn. The system {(100) comprises a first
computing device {101), and second computing device (102), an imaging device
{103), and a pad (104). In one example, the first computing device (101} may
be a deskiop computer, a laptop compuder, a mobile device such as a tablet
device or a mobile phone device, a personal digital assistant (PDA), an all-in-
one computing device, an all-in-one computing device with a touch sensitive
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screen, among other computing device types. The first computing device {101)
may utilize any operating system in including, for example, WINDOWS
operating system developed and distributed by Microsoft Corporation; UBUNTU
operating system developed and distributed by Canonical Ltd.; UNIX operating
system developed by American Telephone and Telegraph Company and
distributed as an open source software package; LINUX Unix-based operating
system developed and distributed as an open source software package;
ANDROID Linux-based operating system developed and distributed by Google,
Inc.; BERKELEY SOFTWARE DISTRIBUTION (BSD) Unix-based operating
system developed and distributed by the Computer Systems Research Group
{CSRG) of the University of California, Berkeley; i0OS operating system
developed and distributed by Apple inc.; or Mac OS X operating system
developed and distributed by Apple inc.

{017 Tha second computing device {102) may be a mobile computing
device. In one example, the second computing device {(102) may be a
compuling device already owned by the user that the user then utilizes in
connection with the system (100). in this example, the user is not subjected to
purchasing additional devices or specialty devices such as projection devices,
touch-sensitive interfaces, or user-inferactive second computing devices. This
greatly reduces costs 0 the user as consumer, and provides exiendable and
augmented functionality to the first (101} and second (102) computing devices.
The present system {100) also provides a higher resolution image in the display
devices of the first (101} and second (102} computing devices than can be
achieved in, for example, a projection system.

[0018] In one example, the second comptuiting device {(102) may be a
faptop computing device, a personal digital assistant (PDRA), a mobile phone
device, a smartphone, and a tablet, among other mobile slectronic devices. The
second computing device (102) may utilize any operating system in including,
for example, 108 (0O8) operating system developed and distributed by Apple,
Inc., ANDROID operating system developed and distributed by Google, inc., or
Windows) operating system developed and distributed by Microsoft Corporation,
among other operating systems.
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[0019] I one example, the operating systems of the first computing
device (101} and the second computing device {102} are compatible in order to
provide the user with the ability to input data or commands to either the first
computing device {101} or the second computing device (102), and have those
data inputs or commands understood by the compatible operating system of the
other device (101, 102}. In this example, the first computing device (101} and
the second computing device (102) may both be WINDOWS operating system-
based devices, for example.

[0020] In another example, the operating systems of the first computing
device {101) and the second computing device (102} are compatible but not
from the same operating system soffware developing entity. In this example, in
order {o provide the user with the ability to input data or commands to either the
first computing device (101) or the second computing device (102) and have
those data inputs or commands understood by the non-compatible pperating
system of the other device (1014, 102), the first compuling device {101} and the
second compuling device (102} comprise computer executed program code to
interpret, convert, or process the data inputs and commands received from the
operating system of the other device (101, 102).

{0021] The imaging device {130} may comprise any device or
combination of devices that are capable of capluring the image of a document
or object placed on the pad (104). Thus, the imaging device (103) may
comprise an image caplure device stich as a camera or video caplure device,
In one example, the imaging device {103) is a webcam device. The imaging
device {103) is communicatively coupled to the first computing device (101) via
a wired or wireless communication link. In one exampie, the imaging device
{105} and the first computing device {101) may communicate, for exampie, data
representing images of objects captured by the imaging device {(103), data
representing a number of commands entered by the user the first computing
device {101} or second computing device (102} to contral the imaging device
{103}, or data representing a request for data from the imaging device (103},
among other types of data.
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[0022] Element 105 of Figs. 1 through 3 depicls a field of image capture
provided by the imaging device {103}, In one example, the size of the pad (104)
may be defined by the field of image capture (108). In another example, the
size of the pad (104} may be larger than the field of image capture {(105).
[0023] The imaging device {103} may be capable of capturing images of
varying pixel, special, spectral, and temporal resolutions. Further, the imaging
device {103) may swivel in a number of directions. In this manner, the mmaging
device {103} may be pointed down at the pad {(104) in order to capture the
image of an object on the pad {104). The imaging device (103} can aiso be
pointed in another direction to capture images of other objects such as the
direction of a user positioned in front of the system (100} for video conferencing
purposes, for example. in one example, the swiveling or positioning of the
imaging device (103} is performed autonomously in which the user may instruct
the first (1031) or second {102} computing device 1o direct the imaging device
{103} in a speacified direction, and the imaging device (103) swivels or
repositions tself using servomechanisms or other mechanical devices. Inone
example, the automatic swivel action may be performed when the second
computing device (102) is removed from the pad (104). in this example, a
sensor may be located in or around the pad (104} 1o determine whether the
second computing device (102) is located on the pad {104}, in another
example, the imaging device {103} may be positioned manually by the user.
{0G24] The pad (104} may comprise any material that may be used to
secure the second computing device (102} from moving from a posétion. The
material of the pad (104 may also comprise any material that may be used as a
background for image capture by the imaging device (103). For example, the
matenial may be made of a rubber or silicon that comprises a neutral colar or a
cofor such as green that assists the image capturing device {103} in
distinguishing between the object for which an image is being captured and the
background of the object. In this example, the pad {(104), acting as a
background much ke a green screen, may be sublracted from the captured

fmage.
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[0025] I one example, the pad (104) may include a touch-sensitive
inferface such as a touch screen. n this example, the pad, may be in
comymunication with the first (101) and second (102) computing devices using
any number of wired or wireless communication types as described herein. The
pad (104) in this example provides additional functionality to the system {100}
by providing additional input and commands to the first (101) and second (102)
compuling devices. For example, the pad {104) may be used to activate and
function the imaging device (103).

[0026] In another example, the image capturing device (103) may capture
images of objects placed in is vicinity without the use of the pad (104). inthis
example, the background may be a desk surface or other surface which the
processors {401, 501) described below execute code to remove the background
from the image.

{0G27] {n still ancther example, the second computing device (102) may
act as a background during image capiure by the image capturing device (103).
In this example, the second computing device (102) may display a neutral
background or other subtractable background during image capture, and the
processors {401, 501) described betow execute code to remove the background
from the image.

[0028] The first computing device (101), second computing device (102)
and imaging device {103) may use any type of wired or wireless communication
m order to communicate with one another. As to wire-based communication
examples, the first computing device {101}, second computing device {102} and
imaging device (103) may use Ethernet cables, fiber optic cables, universal
serial bus (USB) cables, or other wired communication types and protocols as
identified by, for example, the Institute of Electrical and Electronics Engineers
{IEEE). As {o wireless-based communication examples, the first computing
device {101), second computing device (102) and imaging device {103) may use
any type of wireless protocol including BLUETOOTH communication protocols
developed by the Blustooth Special Interest Group, Wi-Fi wireless
communication protocols developed by the W-Fi Alllance, near field
communication protocols, infrared communication protocols, or other wireless

=1
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communication types and protocols as identified by, for exampie, the Instilude of
Electrical and Electranics Engineers (IEEE).

{0029] Fig. 2 is a diagram of the system {100} for augmenting
functionality of a first computing device (101), with a second computing device
{102} removed from a pad (104}, according to one example of the principles
described herein. As depicted in Fig. 2, the second computing device {102) has
been removed from the pad (104) in preparation for the imaging device (103} 10
caplure an image of an object. When removed from the pad (104}, the second
computing device {102} may maintain communication with the first computing
device {101). A number of image registration points (201) may be presented on
the pad {104}, The image regisiration points (201 may be ysed to determine
the outer parameters of an image capture zone that the imaging device {103)
may use {o capture an image of an object. Although the image registration
points {201) are depicted in Fig. 2 as square slemeants printed on the pad {104},
the image registration points (201) miay have any shape or pattern that assists
the imaging device (103} in determining its position relative {o the pad (103} and
the outer edges of the image capture zone. Further, the image registration
points {201) may be printed or presented on the pad (104) using any visible or
non-visible ink or pigmentation,

[0030] Fig. 3 is a diagram of the systern {100) for augmenting
functionality of a first computing device {101) with a second computing device
{102} removed from the pad (104} and an obiect (301) placed on the pad (104)
for image capture, according to one example of the principles described herein,
The object (301) depicted in Fig. 3 is an open book. However, the object may
be any object that the user desires to capture an image. The imaging device
{103} captures an image of the obyject (301) on the pad (104} and communicates
data representing the object {301) to the first computing device (101). The data
representing the captured image of the object (301) may be stored on a data
storage device of the first computing device (101), displayed on a display device
of the first computing device {(101), or transmitted o another computing device
such as the second computing device {102}
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[8031] If the data representing the caplured image is sent 1o the second
computing device (102), the second computing device may display the image
representing the object on a display device of the second computing device
{102}, In this manner, a user may distribute data representing the image of the
object from the first computing device (101) to the second computing device
{102} or a number of second computing devices. The ability {0 transmit data for
consumption by a number of secondary computing devices may be beneficial in
scenarios where a number of individuals may need {¢ view the information
captured by the imaging device {103) or stored on the first computing device
{101}. An academic setiing may be such a scenario.

{0032] Fig. 4 is a block diagram of the first compuiing device (101),
according to one example of the principles described herein. The first
computing device {101} may be implemented in an electronic device. Examples
of electronic devices include servers, desklop computers, laptop computers,
personal digital assistants (PDAs), mobile devices, smariphones, gaming
systems, and tablets, among other electronic devices.

{0033] The first computing device (101) may be utilized in any data
processing scenario including, stand-alone hardware, mobile applications,
through a computing network, or combinations thereof. Further, the first
computing device {(101) may be used in a computing network, a public cloud
network, a private cloud network, a hybrid cloud network, other forms of
networks, or combinations thereaf, In ane example, the methods provided by
the first computing device (101} are provided as a service over a network by, for
example, a third party. In this example, the service may comprise, for example,
the following: a Software as a Service {SaalS) hosting a number of applications;
a Platform as a Service (Paal) hosting a conputing platform comprising, for
example, operating systems, hardware, and storage, amonyg others; an
Infrastructure as a Service (1aaS) hosting equipment such as, for example,
servers, storage components, network, and components, among others;
application program interface (AP) as a service {APlaaB), other forms of
network services, or combinations thereof., The present systems may be
implemented on one or muitiple hardware platforms, in which the modules in the
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system can be executed on ong orf across multiple platforms. Such modules
can run on various forms of cloud technologies and hybrid cloud technologies or
offered as a Saalb (Software as a service) that can be implemented on or off the
cloud. in another example, the methods provided by the first computing device
{101} are executed by a local administrator.

[0034] To achieve its desired functionality, the first computing device
{101} comprises various hardware components. Among these hardware
compenents may be a number of processors {401), a number of data storage
devices (402}, a number of peripheral device adapters {403}, and a number of
network adapters (404). These hardware components may be interconnected
through the use of a number of busses andf/or network connections. inone
example, the processor (401), data storage device (402), peripheral device
adapters (403), and a network adapter (404) may be communicatively coupled
via a bus (408},

[0035] The processor (401} may include the hardware architecture to
retrieve executable code from the data storage davice (402) and execute the
executable code. The executable code may, when executed by the processor
{401}, cause the processor (401} to implement at least the functionality of
receiving a number of commands from the second compuding device (102),
receiving and interpreting a number of fouch commands from the second
computing device {102), sending a number of touch commands to the second
computing device {102}, automatically detecting and enabling the best
communication type between the first computing device (101) and the second
computing device {102), providing data {o mirror images displayed on the first
computing device {101) onfo the second computing device (102), receiving data
associated with a number of devices and functionalities not available in the first
computing device (101) from the second computing device (102) and utilizing or
processing the data on the first computing device (101), and receiving data from
the second computing device (102) to control the display of the first computing
device {101}, among other types of functionality according to the methods of the

present specification described herein. In the course of executing code, the
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processor (401) may receive input from and provide output to a number of the
remaining hardware units.

{00386} The data storage device (402) may store data such as executable
program code that is executed by the processor (401 or other processing
device. As will be discussed, the data storage device (402) may specifically
store computer code representing a number of applications that the processor
{401} executes {0 implement at least the functionality described herein.

{0037} The data siorage device (402) may include various {fypes of
memory modules, including volatile and nonvolatile memory. For example, the
data storage device (402) of the present example includes Random Access
Memaory (RAM) (406), Read Only Memory (ROM) {4073, and MHard Disk Drive
(HDD) memory {408). Many other types of memory may also be utilized, and
the present specification contemplates the use of many varying type({s) of
memory in the data siorage device (402) as may suit a particular application of
the principtes described herein. In cerlain examples, different types of mamory
in the data storage device {(402) may be used for different data storage needs.
For example, in certain examples the processor (401) may boot from Read Only
Memory (ROM) (407}, maintain nonvolatile storage in the Hard Disk Drive
{(HDD) memory (408}, and execute program code stored in Random Access
Memory (RAM;) (408).

[0038] Generally, the data storage device (402) may comprise a
computer readable medium, a computer readable storage medium, or a non-
transitory compuiter readable medium, among others. For exampie, the data
storage device {(402) may be, but not limited to, an electronic, magnetic, optical,
electromagnetic, infrared, or semiconductor system, apparatus, or device, or
any suitable combination of the foregoing. More specific examples of the
computer readable storage medium may include, for exampie, the following: an
electrical connection having a number of wires, a portable computer disketie, a
hard disk, a random access memory (RAM), a read-only memory (ROM), an
erasable programmable read-only memory (EPROM or Flash memaory), a
portable compact disc read-only memory (CD-ROM), an optical storage device,
a magnetic storage device, or any suitable combination of the foregoing. In the

11
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coriext of this document, a computer readable storage medium may be any
tangible medium that can contain, or store computer usable program code for
use by or in connection with an instrucion execution system, apparatus, or
device. In another example, 8 computer readable storage medium may be any
non-transitory medium that can contain, or store a program for use by orin
connection with an instruction execution system, apparatus, or device.

{6039] The hardware adapters {403, 404) i the first computing device
{101} enable the processor (401} to interface with various other hardware
elements, external and internal to the first computing device (101). For
example, the peripheral device adapters (403) may provide an interface to
inputfoutput devices, such as, for example, display device (409}, a mouse, or a
keyboard. The peripheral device adapters (403) may also provide access {o
other external devices such as an external storage device, a number of network
devices such as, for example, servers, switches, and routers, client devices,
other types of compuding devices, and combinations thereof.

[0040] The display device (408} may be provided to allow a user of the
first computing device (101) to interact with and implement the functionality of
the first computing device (101). The peripheral device adapters (403} may aiso
create an inferface between the processor (401) and the display device (409}, a
printer, or other media cutput devices. The network adapter (404) may provide
an interface to other computing devices within, for example, a network, thergby
enabling the transmission of data betweean the first computing device (101) and
other devices located within the network.

[0041] The first computing device (101) may, when execuied by the
processor (401), display the number of graphical user interfaces (GUls) on the
display device (409) associated with the executable program code reprasenting
the number of applications stored on the data storage device (102). The GUis
may include aspects of the executable code including GUIs that assist a user in
switching from an extended desktop with the second computing device {(102) {o
a mirrored desktop with the second computing device (102) and visa versa, and
sejecting the display device (409} of the first computing device {(101) as the
controlling touch input device relative to the connected second computing

12
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device {102} and visa versa, among other types of controls. Additionally, via
making a number of interactive gestures on the GUlis of the display device
{408}, a user may control functionality of the first computing device (101), the
second computing device (102), or combinations thereof. Examples of display
devices (409) include a computer screen, a computer touch screen, a laptop
screen, a mobile device screen, a personal digital assistant {PDA) screen, a
tablet screen, or combinations thereof, among other display devices (409).
{0042] The firs{ compiing device (101) further comprises a number of
modules used in the implementation of the functions described herein. The
various modules within the first computing device (101) comprise executable
program code that may be exacuted separately. In this example, the various
modules may be stored as separate computer program products. In another
example, the various modules within the first computing device {101) may be
combined within a number of computer program prodicts; each computer
program product comprising a number of the modides.

[0043] The first computing device (101) may include an image processing
module {(410) to, when executed by the processor {401), instruct the imaging
device (103} to capture images as still images, video images or both, and
transfer data representing the captured images to the first computing device
{101}, the second computing device (102), another computing device, or
combinations thereof. The image processing module (410) may also instruct
the imaging device {103} and other elements of the first computing device (101)
to store the data representing the captured images in 8 data storage device
such as, for example, the data storage device {402}, The image processing
module (410) may also, when executed by the processor {(401), instruct the first
compuding system (107} to mirror the image on the second compuding device
{102}, instruct the first computing system (101) 1o place the image on the
second computing device (102) using the second computing device (102} as an
extended desktop, operate the positioning of the imaging device {103}, and
identify the image registration points (201) for image capture purposes, process
a captured image to, for example, remove background portions of the image

13
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and enhance the image using a number of image enhancement processes,
among other functions.

{0044] The first computing device (101} may also include a cormmand
processing module (4113 to, when execuded by the processor {401}, interpret,
convert, or process the data inputs and commands received from the operating
system of the second computing device (102). As described above, a user may
input data or commands to the second computing device {102), and have those
data inputs or commands undersiood by the first computing device {101). In
this manner, a user may use the second computing device (102} {o control the
functions of the first computing device (101).

{0045] The first computing device (101) may also include a
communication modute (412} to, when executed by the processor {401),
determine a communication type for connection between the first computing
device {101} and the second computing device {(102). The first computing
device {101) and second compuding device {102} may use any type of wired or
wireless commmunication in order to communicate with one another. As to wire-
based communication examples, the first computing device {(161) and second
computing device (102) may use Ethernet cables, fiber optic cables, universal
serigl bus (USE) cables, or other wired communication types and protocols as
identified by, for example, the Institute of Electrical and Electronics Engineers
(IEEE). As to wireless-based communication examples, the first computing
device {101}, second computing device {162) and imaging device {103) may use
any type of wireless protocol inchuding BLUETOOTH communication protocols
developed by the Biuetooth Special Interest Group, Wi-Fi wireless
communication protocols developed by the Wi-Fi Alliance, near field
conununication protocels, infrared communication protocols, or other wireless
communication types and protocels as identified by, for example, the Institute of
Electrical and Electronics Engineers (IEEE).

[0046] The communication module (412) determines the communication
type based on a number of parameters and factors. These parameters and
factors may include, for example, distance between the first computing device
{101} and the second computing device {(102),and the communication
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capabilities of first computing device {101) and the second computing device
{102} such as whether the computing devices (101, 102} can communicate
wirelessly, among other factors. In one example, the best communication type
may be chosen based on the parameters and factors. In another example, the
user may be given an option to choose a different communication type besides
what the system (100) identifies as the best communication type.

{6047 Fig. 5 is a block diagram of the second computing device {102},
according {o one exampie of the principles described herein. The second
computing device {102) may be implemented in an electronic device. Examples
of electronic devices include servers, deskiop computers, laptop computers,
personal digital assistants (PDAs), mobile devices, smartphones, gaming
systems, and tablets, among other electronic devices.

[0048] The second comptiting device (102) may be utilized in any data
processing scenario including, stand-alone hardware, mobile applications,
through a computing network, or combinations thereof. Further, the second
computing device {102) may be used in a compuiing network, a public cloud
network, a private cloud network, a hybrid cloud network, other forms of
networks, or combinations thereof. In one example, the methods provided by
the second computing device (102) are provided as a service over a network by,
for example, a third party. In this example, the service may comprise, for
example, the following: a Software as a Service (SaaS) hosting a number of
applications; a Platform as a Service {PaaS) hosting a computing platform
comprising, for example, operating systems, hardware, and siorage, among
others; an Infrastructure as a Service (laaS) hosting equipment such as, for
example, servers, storage components, network, and components, among
others; application program interface (APY) as a service {APlaas), other forms of
network services, or combinations thereof. The present systems may be
implemented on one or multiple hardware platforms, in which the modules in the
systam can be executed on one or across multiple platforms. Such modules
can run on various forms of cloud technologies and hybrid cloud technologies or
offered as a Saal (Software as a service) that can be implemented on or off the
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cloud. I another exampie, the methods provided by the second computing
device (102) are executed by a local administrator.

{0049] To achieve its desired functionality, the second computing device
{102} comprises various hardware components. Among these hardware
compeonents may be a number of processors (501), a number of data storage
devices (502), a number of peripheral device adapters (503}, and a number of
network adapters (504). These hardware components may be interconnected
through the use of g number of busses and/or network conneclions. inone
example, the processor {501), data storage device (502}, peripheral device
adapters {503), and a network adapter (504} may be communicatively coupled
vig a bus (505).

[0050] The processor (501} may include the hardware architecture to
retrieve executable code from the data storage device (502) and execute the
exacutable code. The exacutable code may, when execided by the processor
{501}, cause the processar (501} to implement at least the funclionality of
receiving a number of commands from the first computing device (101),
receiving and interpreting a number of touch commands from the first computing
device {(101), sending a number of touch commands to the first computing
device {101), automatically detecting and enabling the best communication type
between the second computing device (102) and the first computing device
{101}, providing data to mirror images displayed on the second computing
device {102} onto the first computing device (107}, receiving dala associated
with a number of devices and functionalities not available in the second
computing device {102) from the first computing device (101) and utilizing or
processing the data on the second computing device (102), and receiving data
from the first computing device (101) to control the display of the second
computing device (102), among other types of funclionality according to the
methods of the present specification described herein. in the course of
executing code, the processor {501) may receive input from and provide output
to a number of the remaining hardware units.

{0051] The data siorage device (802) may store data such as execytable
program code that is executed by the processor (501) or other processing
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device. As will be discussed, the data storage device (502) may specifically
stare computer code representing a number of applications that the processor
{501} executes to implement at least the functionality described herein.

{0052 The data storage device {502) may include various types of
memory modules, including volatile and nonvolatile memory. For example, the
data storage device {502) of the present example includes Random Access
Memory (RAM) (506), Read Only Memory {ROM) {(507), and Hard Disk Drive
{HDD) memory (508). Many other types of memory may alse be utilized, and
the present specification contemplates the use of many varying type(s) of
memory in the data storage device (502) as may suit a particular application of
the principles described herein. In certain examples, different types of memory
in the data storage device {502) may be used for different data storage needs.
For example, in cerfain examples the processor (501) may boot from Read Only
Memory (ROM) {507), maintain nonvolatile storage in the Hard Disk Drive
{HDD) memory (508), and execute program code stored in Random Access
Memory (RAM) (506).

{0053] Generally, the data storage device (502) may comprise a
computer readable medium, a computer readable storage medium, or a non-
transifory computer readable medium, among others. For example, the data
storage device (502) may be, but not limited {o, an electronic, magnetic, optical,
electromagnetic, infrared, or semiconductor system, apparatus, or device, or
any suitable combination of the foregoing. More specific examples of the
computer readable storage mediun may include, for example, the following: an
electrical connection having a number of wires, a portable computer diskette, a
hard disk, a random access memory {(RAM), a read-only memory (ROM), an
erasable progranunable read-only memory {(EPROM or Flash memory), a
portable compact disc read-only memory (CD-ROM), an optical storage device,
a magnetic storage device, or any suitable combination of the foregoing. In the
context of this document, a computer readable storage medium may be any
tangible medium that can contain, or store computer usable program code for
yse by or in connection with an insfruction execution system, apparatus, or
device. In another example, a computer readable storage medium may be any
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non-fransitory medium that can contain, or store a program for use by or in
connection with an instruction execution system, apparatus, or device.

{0054] The hardware adapters (503, 504) in the second computing device
{102} enable the processor (501} {o interface with various other hardware
elements, external and internal to the second computing device (102). For
example, the peripheral device adapters (503) may provide an interface o
input/output devices, such as, for example, display device (5098}, @ mouse, or g
keyboard. The peripheral device adapters (503) may also provide access 1o
other external devices such as an external storage device, a number of network
devices such as, for example, servers, swiiches, and routers, client devices,
other types of computing devices, and combinations thereof.

[0055] The display device (509) may be provided to allow a user of the
second computing device (102) to inferact with and implement the functionality
of the second computing device {102). The peripheral device adapters (503)
may also create an interface between the processor (501) and the display
device {509), a printer, or other media output devices. The network adapter
{504} may provide an interface {o other computing devices within, for example, a
network, thereby enabling the transmission of data between the second
computing device {102} and other devices located within the network.

[00586] The second comptiting device (102) may, when executed by the
processor (501), display the number of graphical user interfaces (GUls) on the
display device (509} assoriated with the executable program code representing
the number of applications stored on the data storage device (102). The GUls
may include aspects of the executable code including GUIs that assist a user in
switching from an extended desktop with the first computing device (101)to a
pirrored deskiop with the first computing device (101) and visa versa, and
selecting the display device (508) of the second computing device (102) as the
controlling touch input device relative to the connected first computing device
{101} and visa versa, among other types of controls.  Additionally, via making a
number of interactive gestures on the GUls of the display device (5009}, a user
may controt functionality of the second computing device (102}, the first
computing device (101), or combinations thereof. Examples of display devices
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{509} include a computer screen, a computer touch screen, a laptop screen, a
mobile davice screen, a personal digital assistant (PDA) screen, a tablet screen,
or combinations thereof, among other display devices {508).

{0057] The second computing device (102) further comprises a number of
modulas used in the implementation of the functions described herein. The
various modules within the second computing device (102) comprise executable
progran code that may be executed separately. in this example, the various
modules may be siored as separate computer program products, In another
axample, the various modules within the second computing device {102) may be
combined within a number of computer program products; each computer
program product comprising a number of the modules.

[0058] The second comptiting device (102) may include an image
processing module (510) to, when executed by the processor {501}, receive
data reprasenting images captured by the imaging device (103). The image
processing moedule (510) may also instruct the imaging device (103} and other
elements of the second computing device {(102) to store {he data representing
the captured images in a data storage device such as, for exampte, the data
storage device (502). The image processing module (510) may also, when
executed by the processor (501}, instruct the second computing device {102} {o
mirror the image on the first computing device (101), and instruct the second
computing system (102} to place the image on the first computing device {101)
ysing the first computing device (101} as an extended deskiop, among other
functions.

[0059] The second computing device {102) may also include a command
processing module (511) to, when executed by the processor {501), interpret,
convert, or progcess the data inputs and commands received from the operating
system of the first computing device (101). As described above, a user may
input data or commands to the second computing device (102}, and have those
data inputs or commands undersiood by the first computing device (101}, In
this manner, a user may use the second computing device (102} {o control the
functions of the first computing device (101},
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{00607 The second computing device (102) may also include a
communication module (512) to, when exacuted by the processor (501),
determine a communication type for connection between the second computing
device {102) and the first computing device {101}, As described above, the
second computing device (102) and first computing device (101) may use any
type of wired or wireless communication in order to communicate with one
another. The communication moduie {512) determines the communication type
based on a number of factors. These faciors may include, for example,
distance between the second computing device {102) and the first computing
device {101),and the communication capabilities of second computing device
{102} and the first computing device {101) such as whether the computing
devices (101, 102) can communicate wirelessly, among other factors.

[0061] Fig. 6 is a flowchart showing a method of augmenting the first
computing device {101} with features of a second computing device (102),
according {o one example of the principles described herein. In the example
described in connection with Fig. ©, the first computing device (101} is
augmented with features of the second computing device {102}, However, the
method of Fig. © applies to augmenting the second computing device {(102) with
features of a first computing device {(101).

[0062] Further, in the example of Fig. 6, the first computing device (101)
is a desktop computing device with a touch screen that allows the user to
coritrol the first computing device (1071) through simple or multi-touch gestures
by touching the display device (409) of the first computing device (101} with a
stylus or one or more fingers. The second computing device (102} in this
axample is a tablet computing device. The second computing device (102) also
comprises a display device (509) that is a touch screen

{0063] The method may begin by selecting {(block 601} a command
butfon located on the first (101) or second {102) computing device that allows
for commands to be transmified between the first (101) or second {102)
compuling device to control one of these devices using the other. Inone
example, the command button allows for a number of types of interactions
including allowing the first computing device (101) to control the second
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computing device {102}, allowing the second computing device {(102) to control
the first computing device (102}, or allowing the first (101) and second {102)
computing devices to control each other simultaneously.

{0064] The first control device (101} recaives {block 602} commands from
the second computing device (102). These commands may include, for
example commands to access data, commands to input data, commands {o
store data, commands to activate a number of functions of the first camputing
device {101}, commands 1o activate functions of a number of peripheral devices
connected to the first computing device {101) such as, for example, the imaging
device {103), commands to access a number of networks coupled o the first
computing device {(101) such as, for example, the Internet, and commands {o
interpret, convert, or process data inputs and commands received at the second
computing device {102) that arise from computing functionality available only at
the second computing device. An example of commands {0 inferpret, convert,
or process data inputs and commands received at the second computing device
{102} that arise from computing functionality available only at the second
computding device may include, for example, data inputs from devices within or
coupled to the second computing device (102) such as, for example,
accelerometers, GRS location systems, mobile device carrier network
connections, finger print identification devices, credit card reading devices,
barometers, pedometers, imaging devices, and heart rate monitors, among
other types of devices. In one example, these devices within or coupled to the
second computing device (102) may be those found in mobile {ablet computing
devices or mobile phone devices.

[0065] The method (800} may continue with the first computing device
{101} interpreting (block B03) the commands recelved from the second
compuling device {102). As described above, the command processing module
{411} interprets the commands from the second computing device (102). The
first computing device (101) performs {block 804) a number of functions based
on the interpreted commands.

{0066] For example, if one of the commands received from the second
computing device (102) includes the capture of an image of an object placed on
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the pad (104) and mirroring the image onto the second device {(102), the first
computing device (101), upon receiving {block 602) the commands, interprets
{block 603} the commands, and causes the imaging device (103) to swivel down
1o the pad (104), align with the image registration points {(201) of the pad {104},
and capiure an image of, for example, the open book (301) depicted in Fig. 3.
The first computing device {101) then displays the image (302) of the open book
{301} on the display device (409 of the first computing device (101}, and sends
data to the second computing device {102} representing the image (302) of the
open book (301), and mirrors the image (302} of the open book (301) on the
display device (509) of the second computing device (102). A similar process
may be performed in order to create an extended deskiop between the first
{101} and second {102} computing devices.

[0067] In one example, the image {302) of the open book (301} may be
stored on the data storage devices (402, 502) of the first (101} and second
{102} computing devices. In another example, text within the image (302} of the
open book (301) may be subjected to an oplical character recognition {OCR)
process using the image processing module {(Fig. 4, 410} to obtain text from the
open book {(361). The OCR'ed text may then be stored on the data storage
devices (402, 502} of the first {(101) and second {102) computing devices, In
another example, the stored image (302) may be used in a text-to-speech
scenaric where the first (101) or second (102) computing devices execute code
to obtain the OCR'ed texi, and uses a speeach synthesizer to convert text into
audible speech.

[0068] In another example, if one of the commands received from the
second computing device (102) includes the processing and displaying of data
from, for example, a GPS device of the second computing device, the first
computing device {(101), upon receiving (block 802) the commands, interprets
{block 603) the commands and GPS data, and causes the GPS data {o be
displayed on the display device (408) of the first computing device (101).

[0069] In still ancther example, the user may desire o mirror an
application availabie on the second computing device (102) onto the display
device (409) of the first computing device. In this example, commands are
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received (block 802} from the second computing device {1G2) at the first
computing device (101) to interpret and display the application running on the
second computing device (102). The processor (401) of the first computing
device {101) executes the command processing module (411) to interpret {block
803) the commands. The first computing device (101} then performs (block
804) a number of functions based on the interpreted commands at the first
compling device (804) by displaying the application on the display device (408)
of the first computing device {101).

[0070] Aspects of the present system and method are described herein
with reference to flowchar illustrations and/or block diagrams of methods,
apparatus {systems)} and computer program products according {0 examples of
the principles described herein. Each block of the flowchart Hlustrations and
block diagrams, and combinations of blocks in the flowchart illustrations and
block diagrams, may be implemented by computer usable program coda. The
compuler usable program code may he provided 10 a processor of 8 general
purpose computer, special purpose computer, or other programmable data
processing apparatus to produce a machine, such that the computer usable
program code, when executed via, for example, the processor {(401) of the first
computing device {101}, the processor (501) of the second compuiing device
{102}, or other programmable data processing apparatus, implement the
functions or acts specified in the flowchart and/or block diagram block or blocks.
In one example, the computer usable program code may be embodied within &
computer readable storage mediun; the computer readable storage medium
being part of the computer program product. in one example, the computer
readable storage medium is a non-transitory computer readable medium.
{0071] The specification and figures describe a computing system
includes a first computing device, the first computing device comprising a first
display device, and a second computing device communicatively coupled {o the
first computing device. The second computing device is a tablet computing
device comprising a second display devica. A number of functions of the
second computing device are operable on the st computing device, An image
capture system includes a first computing device, a second computing device
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communicatively coupled {o the first computing device, and an imaging device
communicatively coupled to the first computing device. An image captured by
the imaging device is displayed on the second display of the second computing
device. This augmentation of the functionality of a compuding device may have
a number of advantages, including: (1) providing augmentation of the
functionality of computing devices within the system (100), (2) reducing costs in
additional hardware to a user while providing increased functionality, and (3)
reduces physical space that may be required by other systems, among other
advantages.

[0072] The preceding description has been presented to Hlustrate and
describe examples of the principles described. This description is not infended
to be exhaustive or to limit these principles to any precise form disclosed. Many
modifications and variations are possibie in light of the above teaching.
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CLAIMS

WHAT IS CLAIMED IS

1. A computing system, comprising:

a first computing device, the first computing device comprising a first
display device;

a second computing device communicatively coupled to the first
computing device, the second computing device comprising a {ablet computing
device comprising a second display device; and

a camera communicatively coupled to the first computing device,;

in which the camera is positionable to be directed at a user of the first
computing device or to be directed at a pad to caplure images of a number of
objects placed on the pad;

in which a number of functions of the first computing device are
augmented such that the functions of the second computing device are
operable on the first computing device.

2. The computing system of claim 1, in which a number of functions of the
first computing device are operable on the second computing device.

3. The computing system of claim 1, in which the second display device of
the second computing device funclions as an extended screen of the first
computing device.

4, The computing systens of claim 1, in which the second display device of
the second computing device is mirrored to the first display device of the first
computing device.

5. The computing system of claim 1, in which the first display device of the
first computing device is mirrored to the second display device of the second

computing device.
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&. The computing system of claim 1, in which the pad creates a neutral
background for image capture.

7. The computing system of claim 6, in which the pad comprises a number
of image registration points to define parameters of an image caplure zone.

8. The computing system of claim 8, i which the pad comprises a color to
create a neutral background for image capture, in which the color is subtracted
from a captured image.

2 The computing system of claim 1, further comprising:
an image processing module {o obtain text from the images of the objects
obtainad by the camera.

10, Animage capture system comprsing:

a first computing device;

a second computing device communicatively coupled to the first
computing device; and

an imaging device communicatively coupled to the first computing device,

in which an image captured by the imaging device s displayed on the
second display of the second computing device.

11, The image capturing system of claim 10, further comprising:

a pad to create a neutral background for image capture,

in which the neutral background is subfractable from an image of an
object captured by the imaging device.

12.  The image capturing system of claim 11, in which the pad comprises a

number of image registration points to define parameters of an image capture
zone.
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13, A computer program product for wirelessly communicating between
computing devices, the computer program product comprising:

a computer readable storage medium comprising computer usable
program code embodied therewith, the computer usable program code
comprising:

computer usable program code to, when executed by a processor,
determing a comminication type for connection between a first
computing device and a second compuding device; and

computer usable program code {0, when executed by a processor,
prompting a user to select mirroring of a first display device of a first
computing device on a second display of a second computing device,

14.  The computer program product of claim 13, in which the computer usable
program code 0, when executed by a processor, determiine a communication
type for connection between a first computing device and a second device
based on a number of criteria; further comprises;

computer usable program code o, when executed by a processor,
present a number of communication types for connection between the first
computing device and the second device,;

computer usable program code {o, when executed by a processor,
identify a best communication type, the best communication type being based
on a number of criteria; and

computer usabie program code o, when executed by 8 processor,
prompt a user to select a communication type from among the number of

communication types.

15, The computer program product of claim 13, in which the computer usable
program code {0, when executed by a processor, prompting a user to select
misroring of a first display device of a first computing device on a second display
of a second computing device further comprises:

computer usable program code o, when executed by a processor,
prompt a user to select mirroring of an image captured by an image capture
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device of the first computing device on the second display of the second
computing device,
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