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(54) Method and device for generating a presentation

(57) A computer-implemented method of generating
a presentation in accordance with a theme defining the
graphical appearance and layout of the presentation is
provided. The method comprises generating (801) a test
image for display on an external display, capturing (802)
a digital image of the test image displayed on the external
display, digitally analysing (803) the captured digital im-
age, selecting (804) the theme for the presentation based
on the analysis, and, generating (805) the presentation
in accordance with the selected these. An electronic de-
vice and computer program product are also provided.
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Description

Technical Field

[0001] The disclosed embodiments relate to an elec-
tronic device and a method of generating a presentation.
In particular, the disclosed embodiments relate to a meth-
od of generating a presentation in accordance with a
theme defining the graphical appearance and layout of
the presentation.

Background of the Invention

[0002] Typically, when designing a presentation using
conventional presentation tools, the author will design
the presentation on an electronic device which has a dis-
play other than that with which the presentation will even-
tually be displayed to the audience. For example, pres-
entations are often designed on a desktop personal com-
puter or on a tablet device, both of which have high quality
and highly reliable displays. However, when the presen-
tation is given to an audience, it is usually displayed by
a projector or on a much larger, but low quality, monitor.
[0003] When the presentation is given to an audience,
the quality of the display is key to audience enjoyment,
understanding, interest and participation. A bad projector
can ruin the best designed presentation. For example, a
dim projector or a poorly adjusted monitor may render
the presentation almost impossible to read, and carefully
matched colours and contrast can be easily distorted.
Other factors such as the ambient light in the room, which
may be coloured, and the surface on which the display
is projected can also significantly affect the readability of
the presentation.
[0004] It is known to calibrate the settings of the display
device in order to correct for global deficiencies in the
display of the presentation, however this may only alle-
viate certain ones of the potential issues and only to a
certain extent. There is a need to address the issues
caused by both poor quality projectors and the presen-
tation environment, in order to improve the readability of
a presentation and therefore improve audience enjoy-
ment, understanding, interest and participation.

Brief Description of the Drawings

[0005] Examples of the present invention will now be
described in detail with reference to the accompanying
drawings, in which:

Figure 1 is a block diagram illustrating an electronic
device in accordance with example embodiments of
the present disclosure;
Figure 2 is a front view of a smartphone in accord-
ance with example embodiments of the present dis-
closure;
Figure 3 is a front view of a tablet computer in ac-
cordance with example embodiments of the present

disclosure;
Figure 4 is an illustration of a slide-based presenta-
tion displayed on a tablet computer;
Figure 5 is an illustration of an electronic device con-
nected to a projector displaying a presentation;
Figure 6 is a system overview;
Figure 7 is a flow diagram of the algorithm carried
out according to example embodiments of the
present disclosure;
Figure 8 is a flow diagram of the steps carried out
by the mobile device presentation engine according
to example embodiments of the present disclosure;
Figure 9 is an illustration of an electronic device con-
nected to a projector displaying a test image accord-
ing to example embodiments of the present disclo-
sure; and,
Figure 10 is an illustration of a test image according
to example embodiments of the present disclosure.

Description of Embodiments

[0006] According to one aspect of the present disclo-
sure, there is provided a computer-implemented method
of generating a presentation in accordance with a theme
defining the graphical appearance and layout of the pres-
entation. The method comprising: generating a test im-
age for display on an external display; capturing a digital
image of the test image displayed on the external display;
digitally analysing the captured digital image; selecting
the theme for the presentation based on the analysis;
and, generating the presentation in accordance with the
selected theme. In this way, the readability of a presen-
tation is improved together with audience enjoyment, un-
derstanding, interest and participation. Deficiencies in
display of the presentation are compensated for such
that a visually impressive presentation can be delivered
to the audience.
[0007] The presentation may comprise one or more
content items, and the theme may define the graphical
appearance and layout of each content item. The pres-
entation may comprise a plurality of content items of the
same type, and the theme may define the graphical ap-
pearance and layout of each content item independently
of other content items of the same type. In this way, as-
pects of the presentation can be tailored independently.
[0008] The presentation may not be associated with a
previously selected theme, thus the theme of the pres-
entation has not been predetermined.
[0009] Selecting a theme may comprise modifying a
theme previously selected for the presentation. The se-
lection of the theme optimises the previously chosen
theme based on the analysis to optimise the look and
feel of the previously chosen theme. The theme may have
been previously selected by a user or automatically.
[0010] The theme may comprise one or more charac-
teristics, wherein each characteristic defines an aspect
of the graphical appearance and layout of the presenta-
tion, and wherein the one or more characteristics are
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selected from the group consisting of: type face, font
weight, font size, font colour, image contrast, image sat-
uration, font contrast, font saturation, background colour,
background effect, slide transition, and slide animation.
These characteristics may in certain circumstances be
manually adjusted but it would probably be quite compli-
cated and take quite some time to get right. By selecting
a theme based on analysis of a captured digital image,
the computer-implemented method is able to make the
process simpler and more usable for the end user.
[0011] The test image may comprise one of: a black
and white image; red, blue and green regions; one or
more geometric shapes; and, a marker positioned sub-
stantially in each corner of the test image.
[0012] Digitally analysing the captured digital image
may comprise determining image sharpness of the cap-
tured digital image. If the analysis determines that the
image sharpness is below a predetermined threshold val-
ue, the selected theme may comprise a large font size
suitable for the text to be readable.
[0013] If the analysis determines that image contrast
of the captured digital image is below a predetermined
threshold value, the selected theme comprises one more
characteristics selected from the group consisting of: a
bold font weight, a non-light font weight, high image con-
trast, high font contrast, a light background with a dark
font, and a large font size.
[0014] If the analysis determines that one or more col-
our discrepancies between the captured digital image
and the test image are above a predetermined threshold
value, the selected theme may be based on the one or
more colour discrepancies.
[0015] Capturing a digital image may comprise using
an internal camera. The method may further comprise
displaying the test image by means of a projector.
[0016] According to another aspect of the present dis-
closure, there is provided an electronic device for gen-
erating a presentation in accordance with a theme defin-
ing the graphical appearance and layout of the presen-
tation, the device comprising: one or more processors;
and, memory comprising instructions which, when exe-
cuted by one or more of the processors, cause the elec-
tronic device to: generate a test image for display on an
external display; capture a digital image of the test image
displayed on the external display; digitally analyse the
captured digital image; select the theme for the presen-
tation based on the analysis; and, generate the presen-
tation in accordance with the selected theme.
[0017] The presentation may comprise one or more
content items, and wherein the theme defines the graph-
ical appearance and layout of each content item. The
presentation may comprise a plurality of content items
of the same type, and wherein the theme defines the
graphical appearance and layout of each content item
independently of other content items of the same type.
The presentation may not be previously associated with
a theme.
[0018] Selecting a theme may comprise modifying a

theme previously associated with the presentation. The
theme may comprise one or more characteristics, where-
in each characteristic defines an aspect of the graphical
appearance and layout of the presentation, and wherein
the one or more characteristics are selected from the
group consisting of: type face, font weight, font size, font
colour, image contrast, image saturation, font contrast,
font saturation, background colour, background effect,
slide transition, and slide animation.
[0019] The test image may comprise one of: a black
and white image: red, blue and green regions; one or
more geometric shapes; and a marker positioned sub-
stantially in each corner of the image.
[0020] The analysis may comprise determining image
sharpness of the captured digital image. If the analysis
determines that the image sharpness is below a prede-
termined threshold value, the selected theme may com-
prise a large font size suitable for the text to be readable.
If the analysis determines that the captured digital image
has contrast below a predetermined threshold value, the
selected theme is comprises one or more characteristics
selected from the group consisting of: a bold font weight,
a non-light font weight, high image contrast, high font
contrast, a light background with a dark font, and a large
font size. If the analysis determines that one or more
colour discrepancies between the captured image and
the test image are above a predetermined threshold val-
ue, the selected theme compensates for the one or more
colour discrepancies.
[0021] The device may comprise a camera, and the
device may be adapted to capture the digital image using
the camera. The device may be adapted to display the
test image on an external display.
[0022] According to another aspect of the present dis-
closure, there is provided a computer program product
for generating a presentation in accordance with a theme
defining the graphical appearance and layout of the pres-
entation, the computer program product comprising
memory comprising instructions which when executed
by one or more of the processors of an electronic device
cause the electronic device to: generate a test image for
display on an external display; capture a digital image of
the test image displayed on the external display; digitally
analyse the captured digital image; select the theme for
the presentation based on the analysis; and, generate
the presentation in accordance with the selected theme.
[0023] The present disclosure is described in the con-
text of an electronic device and particularly a portable
electronic device. Examples of portable electronic devic-
es include mobile, or handheld, wireless communication
devices such as pagers, cellular phones, cellular smart-
phones, wireless organizers, personal digital assistants,
wirelessly enabled notebook computers, wirelessly ena-
bled tablet computers and so forth. The portable elec-
tronic device may also be a portable electronic device
without wireless communication capabilities, such as a
handheld electronic game device, digital photograph al-
bum, tablet computer, digital camera, or other device.
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[0024] Reference will now be made to Fig. 1 which il-
lustrates an example electronic device 201 in which ex-
ample embodiments described in the present disclosure
can be applied. It will be appreciated that one or more of
the electronic devices 201 suitable for use with the
present disclosure may be of a type which differs from
the electronic device 201 of Fig. 1 and that some of the
features, systems or subsystems of the electronic device
201 discussed below with reference to Fig. 1 may be
omitted from electronic devices 201 which implement the
principles of the present disclosure.
[0025] In the illustrated example embodiment, the
electronic device 201 is a communication device and,
more particularly, is a mobile communication device hav-
ing data and voice communication capabilities, and the
capability to communicate with other computer systems;
for example, via the Internet. It will, however, be appre-
ciated that the electronic device 201 may take other
forms, including any one of the forms listed above.
[0026] Depending on the functionality provided by the
electronic device 201, in various example embodiments
the electronic device 201 may be a multiple-mode com-
munication device configured for both data and voice
communication, a mobile telephone, such as a smart-
phone, a wearable computers such as a watch, a tablet
computer such as a slate computer, a personal digital
assistant (PDA), or a computer system. The electronic
device 201 may take other forms apart from those spe-
cifically listed above. The electronic device may also be
referred to as a mobile communications device, a com-
munication device, a mobile device and, in some cases,
as a device.
[0027] The electronic device 201 includes a controller
including one or more processor 240 (such as a micro-
processor) which controls the overall operation of the
electronic device 201. The processor 240 interacts with
device subsystems such as a wireless communication
subsystem 211 for exchanging radio frequency signals
with a wireless network 101 to perform communication
functions. The processor 240 is communicably coupled
with additional device subsystems including one or more
output interfaces 205 (such as a display 204 and/or a
speaker 256 and/or electromagnetic (EM) radiation
source 257), one or more input interfaces 206 (such as
a camera 253, microphone 258, keyboard (not shown),
control buttons (not shown), a navigational input device
(not shown), and/or a touch-sensitive overlay (not
shown)) associated with a touchscreen display 204, an
orientation subsystem 249, memory (such as flash mem-
ory 244, random access memory (RAM) 246, read only
memory (ROM) 248, etc.), auxiliary input/output (I/O)
subsystems 250, a data port 252 (which may be a serial
data port, such as a Universal Serial Bus (USB) data
port), a near field communications (NFC) subsystem 265,
a short-range communication subsystem 262 and other
device subsystems generally designated as 264. Some
of the subsystems shown in Fig. 1 perform communica-
tion-related functions, whereas other subsystems may

provide "resident" or on-device functions.
[0028] In at least some example embodiments, the
electronic device 201 may include a touchscreen display
which acts as both an input interface 206 (i.e. touch-sen-
sitive overlay) and an output interface 205 (i.e. display).
The touchscreen display may be constructed using a
touch-sensitive input surface which is connected to an
electronic controller and which overlays the display 204.
The touch-sensitive overlay and the electronic controller
provide a touch-sensitive input interface 206 and the
processor 240 interacts with the touch-sensitive overlay
via the electronic controller. In at least some example
embodiments, the touch-sensitive overlay may have a
touch-sensitive input surface which is larger than the dis-
play 204. For example, in at least some example embod-
iments, the touch-sensitive overlay may extend overtop
of a frame 312 (Fig. 3) which surrounds the display 204.
In such example embodiments, the frame 312 (Fig. 3)
may be referred to as an active frame since it is capable
of acting as an input interface 206. In at least some ex-
ample embodiments, the touch-sensitive overlay may ex-
tend to the sides of the electronic device 201.
[0029] As noted above, in some example embodi-
ments, the electronic device 201 may include a commu-
nication subsystem 211 which allows the electronic de-
vice 201 to communicate over a wireless network 101.
The communication subsystem 211 includes a receiver
212, a transmitter 213, and associated components, such
as one or more antenna elements 214 and 215, local
oscillators (LOs) 216, and a processing module such as
a digital signal processor (DSP) 217. The antenna ele-
ments 214 and 215 may be embedded or internal to the
electronic device 201 and a single antenna may be
shared by both receiver and transmitter. The particular
design of the wireless communication subsystem 211
depends on the wireless network 101 in which electronic
device 201 is intended to operate.
[0030] In at least some example embodiments, the
electronic device 201 may communicate with any one of
a plurality of fixed transceiver base stations of the wire-
less network 101 within its geographic coverage area.
The electronic device 201 may send and receive com-
munication signals over the wireless network 101 after
the required network registration or activation proce-
dures have been completed. Signals received by the an-
tenna 214 through the wireless network 101 are input to
the receiver 212, which may perform such common re-
ceiver functions as signal amplification, frequency down
conversion, filtering, channel selection, etc., as well as
analogue-to-digital (A/D) conversion. A/D conversion of
a received signal allows more complex communication
functions such as demodulation and decoding to be per-
formed in the DSP 217. In a similar manner, signals to
be transmitted are processed, including modulation and
encoding, for example, by the DSP 217. These DSP-
processed signals are input to the transmitter 213 for
digital-to-analogue (D/A) conversion, frequency up con-
version, filtering, amplification, and transmission to the
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wireless network 101 via the antenna 215. The DSP 217
not only processes communication signals, but may also
provide for receiver and transmitter control. For example,
the gains applied to communication signals in the receiv-
er 212 and the transmitter 213 may be adaptively con-
trolled through automatic gain control algorithms imple-
mented in the DSP 217.
[0031] In some example embodiments, the auxiliary
input/output (I/O) subsystems 250 may include an exter-
nal communication link or interface; for example, an Eth-
ernet connection. The electronic device 201 may include
other wireless communication interfaces for communi-
cating with other types of wireless networks; for example,
a wireless network such as an orthogonal frequency di-
vision multiplexed (OFDM) network. The auxiliary I/O
subsystems 250 may include a vibrator for providing vi-
bratory notifications in response to various events on the
electronic device 201 such as receipt of an electronic
communication or incoming phone call, or for other pur-
poses such as haptic feedback (touch feedback).
[0032] In some example embodiments, the electronic
device 201 also includes a removable memory module
230 (typically including flash memory, such as a remov-
able memory card) and a memory interface 232. Network
access may be associated with a subscriber or user of
the electronic device 201 via the memory module 230,
which may be a Subscriber Identity Module (SIM) card
for use in a GSM network or other type of memory card
for use in the relevant wireless network type. The memory
module 230 is inserted in or connected to the memory
card interface 232 of the electronic device 201 in order
to operate in conjunction with the wireless network 101.
[0033] The data port 252 may be used for synchroni-
zation with a user’s host computer system (not shown).
The data port 252 enables a user to set preferences
through an external device or software application and
extends the capabilities of the electronic device 201 by
providing for information or software downloads to the
electronic device 201 other than through the wireless net-
work 101. The alternate download path may for example,
be used to load an encryption key onto the electronic
device 201 through a direct, reliable and trusted connec-
tion to thereby provide secure device communication.
[0034] In at least some example embodiments, the
electronic device 201 also includes a device orientation
subsystem 249 including at least one orientation sensor
251 which is connected to the processor 240 and which
is controlled by one or a combination of a monitoring cir-
cuit and operating software. The orientation sensor 251
detects the orientation of the device 201 or information
from which the orientation of the device 201 can be de-
termined, such as acceleration. In some example em-
bodiments, the orientation sensor 251 is an accelerom-
eter, such as a three-axis accelerometer. An accelerom-
eter is a sensor which converts acceleration from motion
(e.g. movement of the device 201 or a portion thereof
due to the strike force) and gravity which are detected
by a sensing element into an electrical signal (producing

a corresponding change in output). Accelerometers may
be available in one, two or three axis configurations. High-
er order axis configurations are also possible. Acceler-
ometers may produce digital or analogue output signals
depending on the type of accelerometer.
[0035] An orientation sensor 251 may generate orien-
tation data which specifies the orientation of the electron-
ic device 201. The orientation data, in at least some ex-
ample embodiments, specifies the orientation of the de-
vice 201 relative to the gravitational field of the earth.
[0036] In some example embodiments, the orientation
subsystem 249 may include other orientation sensors
251, instead of or in addition to accelerometers. For ex-
ample, in various example embodiments, the orientation
subsystem 249 may include a gravity sensor, a gyro-
scope, a tilt sensor, an electronic compass or other suit-
able sensor, or combinations thereof. In some example
embodiments, the device orientation subsystem 249 may
include two or more orientation sensors 251 such as an
accelerometer and an electronic compass.
[0037] The electronic device 201 may, in at least some
example embodiments, include a near field communica-
tions (NFC) subsystem 265. The NFC subsystem 265 is
configured to communicate with other electronic devices
201 and/or tags, using an NFC communications protocol.
NFC is a set of short-range wireless technologies which
typically require a distance of 4 cm or less for communi-
cations. The NFC subsystem 265 may include an NFC
chip and an NFC antenna.
[0038] The electronic device 201 may include a micro-
phone and/or one or more speakers. In at least some
example embodiments, an electronic device 201 may in-
clude a plurality of speakers 256. For example, in some
example embodiments, the electronic device 201 may
include two or more speakers 265. The two or more
speakers 256 may, for example, be disposed in spaced
relation to one another. That is, in at least some example
embodiments, the electronic device 201 may include a
first speaker and a second speaker and the first speaker
and the second speaker may be spatially separated from
one another within the electronic device 201. In at least
some example embodiments, the display 204 may be
disposed between the first speaker and the second
speaker of the electronic device. In such example em-
bodiments, the first speaker may be located at one side
of the display 204 and the second speaker may be locat-
ed at another side of the display which is opposite the
side of the display where the first speaker is located. For
example, the first speaker may be disposed at a left side
of the display and the second speaker may be disposed
at a right side of the display.
[0039] In at least some example embodiments, each
speaker 256 may be associated with a separate audio
channel. The multiple speakers may, for example, be
used to provide stereophonic sound (which may also be
referred to as stereo).
[0040] The electronic device 201 may also include one
or more cameras 253. The one or more cameras 253
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may be capable of capturing images in the form of still
photographs or motion video.
[0041] In at least some example embodiments, the
electronic device 201 includes a front facing camera 253.
A front facing camera is a camera which is generally lo-
cated on a front face of the electronic device 201. The
front face is typically the face on which a display 204 is
mounted. That is, the display 204 is configured to display
content which may be viewed from a side of the electronic
device 201 where the camera 253 is directed. The front
facing camera 253 may be located anywhere on the front
surface of the electronic device; for example, the camera
253 may be located above or below the display 204. The
camera 253 may be a fixed position camera which is not
movable relative to the display 204 of the electronic de-
vice 201 and/or the housing of the electronic device 201.
In such example embodiments, the direction of capture
of the camera is always predictable relative to the display
204 and/or the housing. In at least some example em-
bodiments, the camera may be provided in a central lo-
cation relative to the display 204 to facilitate image ac-
quisition of a face.
[0042] In at least some example embodiments, the
electronic device 201 includes an electromagnetic (EM)
radiation source 257. In at least some example embod-
iments, the EM radiation source 257 is configured to emit
electromagnetic radiation from the side of the electronic
device which is associated with a camera 253 of that
electronic device 201. For example, where the camera
is a front facing camera 253, the electronic device 201
may be configured to emit electromagnetic radiation from
the front face of the electronic device 201. That is, in at
least some example embodiments, the electromagnetic
radiation source 257 is configured to emit radiation in a
direction which may visible by the camera. That is, the
camera 253 and the electromagnetic radiation source
257 may be disposed on the electronic device 201 so
that electromagnetic radiation emitted by the electromag-
netic radiation source 257 is visible in images obtained
by the camera.
[0043] In some example embodiments, the electro-
magnetic radiation source 257 may be an infrared (IR)
radiation source which is configured to emit infrared ra-
diation. In at least some example embodiments, the elec-
tromagnetic radiation source 257 may be configured to
emit radiation which is not part of the visible spectrum.
The camera 253 may be a camera which is configured
to capture radiation of the type emitted by the electro-
magnetic radiation source 257. Accordingly, in at least
some example embodiments, the camera 253 is config-
ured to capture at least some electromagnetic radiation
which is not in the visible spectrum.
[0044] In some example embodiments, the electronic
device 201 is provided with a service routing application
programming interface (API) which provides an applica-
tion with the ability to route traffic through a serial data
(i.e., USB) or Bluetooth® (Bluetooth® is a registered
trademark of Bluetooth SIG, Inc.) connection to a host

computer system using standard connectivity protocols.
When a user connects their electronic device 201 to the
host computer system via a USB cable or Bluetooth®
connection, traffic that was destined for the wireless net-
work 101 is automatically routed to the electronic device
201 using the USB cable or Bluetooth® connection. Sim-
ilarly, any traffic destined for the wireless network 101 is
automatically sent over the USB cable Bluetooth® con-
nection to the host computer system for processing.
[0045] The electronic device 201 also includes a bat-
tery 238 as a power source, which is typically one or more
rechargeable batteries that may be charged for example,
through charging circuitry coupled to a battery interface
236 such as the data port 252. The battery 238 provides
electrical power to at least some of the electrical circuitry
in the electronic device 201, and the battery interface 236
provides a mechanical and electrical connection for the
battery 238. The battery interface 236 is coupled to a
regulator (not shown) which provides power V+ to the
circuitry of the electronic device 201.
[0046] The electronic device 201 includes a short-
range communication subsystem 262 which provides for
wireless communication between the electronic device
201 and other electronic devices 201. The short-range
communication subsystem 262 may be used to provide
a common user interface (UI) mode between the elec-
tronic device 201 and another electronic device 201
which may, in at least some example embodiments, be
an electronic device 201 which is the same or similar to
the electronic device 201 discussed with reference to Fig.
1. In at least some example embodiments, the short-
range communication subsystem 262 is a wireless bus
protocol compliant communication mechanism such as
a Bluetooth® communication module to provide for com-
munication with similarly-enabled systems and devices.
[0047] The electronic device 201 stores data 227 in an
erasable persistent memory, which in one example em-
bodiment is the flash memory 244. In various example
embodiments, the data 227 includes service data includ-
ing information required by the electronic device 201 to
establish and maintain communication with the wireless
network 101. The data 227 may also include user appli-
cation data such as email messages, address book and
contact information, calendar and schedule information,
notepad documents, image files, and other commonly
stored user information stored on the electronic device
201 by its user, and other data. The data 227 stored in
the persistent memory (e.g. flash memory 244) of the
electronic device 201 may be organized, at least partially,
into one or more databases or data stores. The databas-
es or data stores may contain data items of the same
data type or associated with the same application. For
example, email messages, contact records, and task
items may be stored in individual databases within the
device memory.
[0048] The electronic device 201 may, in some exam-
ple embodiments, be a mobile communication device
which may provide two principal modes of communica-
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tion: a data communication mode and a voice communi-
cation mode. In the data communication mode, a re-
ceived data signal such as a text message, an email mes-
sage, or Web page download will be processed by the
communication subsystem 211 and input to the proces-
sor 240 for further processing. For example, a download-
ed Web page may be further processed by a browser
application or an email message may be processed by
an email messaging application and output to the display
204. A user of the electronic device 201 may also com-
pose data items, such as email messages; for example,
using the input devices in conjunction with the display
204. These composed items may be transmitted through
the communication subsystem 211 over the wireless net-
work 101.
[0049] In the voice communication mode, the electron-
ic device 201 provides telephony functions and operates
as a typical cellular phone. The overall operation is sim-
ilar, except that the received signals would be output to
the speaker 256 and signals for transmission would be
generated by a transducer such as the microphone 258.
The telephony functions are provided by a combination
of software/firmware (i.e., a voice communication mod-
ule) and hardware (i.e., the microphone 258, the speaker
256 and input interfaces 206). Alternative voice or audio
I/O subsystems, such as a voice message recording sub-
system, may also be implemented on the electronic de-
vice 201. Although voice or audio signal output is typically
accomplished primarily through the speaker 256, the dis-
play screen 204 may also be used to provide an indication
of the identity of a calling party, duration of a voice call,
or other voice call related information.
[0050] The processor 240 operates under stored pro-
gram control and executes software modules 221 stored
in memory such as persistent memory; for example, in
the flash memory 244. As illustrated in Fig. 1, the software
modules 221 include operating system software 223 and
other software applications 225.
[0051] The software applications 225 on the electronic
device 201 may also include a range of additional appli-
cations, including for example, a notepad application, In-
ternet browser application, voice communication (i.e. te-
lephony) application, mapping application, or a media
player application, or any combination thereof. Each of
the software applications 225 may include layout infor-
mation defining the placement of particular fields and
graphic elements (e.g. text fields, input fields, icons, etc.)
in the user interface (e.g. the display 204) according to
the application.
[0052] The software modules 221 or parts thereof may
be temporarily loaded into volatile memory such as the
RAM 246. The RAM 246 is used for storing runtime data
variables and other types of data or information, as will
be apparent to those skilled in the art. Although specific
functions are described for various types of memory, this
is merely one example, and those skilled in the art will
appreciate that a different assignment of functions to
types of memory could also be used.

[0053] A predetermined set of applications that control
basic device operations, including data and possibly
voice communication applications will normally be in-
stalled on the electronic device 201 during or after man-
ufacture. Additional applications and/or upgrades to the
operating system 223 or software applications 225 may
also be loaded onto the electronic device 201 through
the wireless network 101, the auxiliary I/O subsystem
250, the data port 252, the short-range communication
subsystem 262, or other suitable subsystem 264. The
downloaded programs or code modules may be perma-
nently installed; for example, written into the program
memory (i.e. the flash memory 244), or written into and
executed from the RAM 246 for execution by the proc-
essor 240 at runtime.
[0054] As discussed above, electronic devices 201
may take a variety of forms. For example, in at least some
example embodiments, one or more of the electronic de-
vices which are configured to enter a common user in-
terface mode with another electronic device may be a
smartphone.
[0055] Referring now to Fig. 2, a front view of an ex-
ample electronic device 201 which is a smartphone 100
is illustrated. The smartphone 100 is a mobile phone
which offers more advanced computing capability than
a basic non-smartphone cellular phone. For example,
the smartphone 100 may have the ability to run third party
applications which are stored on the smartphone.
[0056] The smartphone 100 may include the compo-
nents discussed above with reference to Fig. 1 or a sub-
set of those components. The smartphone 100 includes
a housing 104 which houses at least some of the com-
ponents discussed above with reference to Fig. 1.
[0057] In the example embodiment illustrated, the
smartphone includes a display 204, which may be a
touchscreen display which acts as an input interface 206.
The display 204 is disposed within the smartphone 100
so that it is viewable at a front side 102 of the smartphone
100. That is, a viewable side of the display 204 is dis-
posed on the front side 102 of the smartphone. In the
example embodiment illustrated, the display 204 is
framed by the housing 104.
[0058] The example smartphone 100 also includes
other input interfaces 206 such as one or more buttons,
keys or navigational input mechanisms. In the example
illustrated, at least some of these additional input inter-
faces 206 are disposed for actuation at a front side 102
of the smartphone.
[0059] The example smartphone also includes a
speaker 256. In the example embodiment illustrated, the
smartphone includes a single speaker 256 which is dis-
posed vertically above the display 204 when the smart-
phone 100 is held in a portrait orientation where its height
is longer than its width. The speaker 256 may be disposed
on the front face of the smartphone 100.
[0060] While the example smartphone 100 of Fig. 2
includes a single speaker 256, in other example embod-
iments, the smartphone 100 may include a greater
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number of speakers 256. For example, in at least some
example embodiments, the smartphone 100 may include
a second speaker 256 which is disposed vertically below
the display 204 when the smartphone is held in a portrait
orientation where its height is longer than its width (i.e.
the orientation illustrated in Fig. 2).
[0061] The example smartphone 100 also includes a
microphone 258. In the example illustrated, the micro-
phone 258 is vertically disposed below the display 204
when the smartphone is held in the portrait orientation.
The microphone 258 and at least one speaker 256 may
be arranged so that the microphone is in close proximity
to a user’s mouth and the speaker 256 is in close prox-
imity to a user’s ear when the user holds the phone to
their face to converse on the smartphone.
[0062] The example smartphone 100 also includes a
front facing camera 253 which may be located vertically
above the display 204 when the smartphone 100 is held
in a portrait orientation where its height is longer than its
width. The front facing camera 253 is located so that it
may capture images of objects which are located in front
of and/or surrounding the front side of the smartphone
100.
[0063] The example smartphone 100 also includes an
electromagnetic radiation source 257. The electromag-
netic radiation source 257 is disposed on the front side
102 of the smartphone 100. In this orientation, electro-
magnetic radiation which is produced by the electromag-
netic radiation source 257 may be projected onto objects
which are located in front of and/or surrounding the front
side of the smartphone 100. Such electromagnetic radi-
ation (or the projection of electromagnetic radiation onto
objects) may be captured on images obtained by the
camera 253.
[0064] In at least some example embodiments, the one
or more of the electronic devices 201 may be a tablet
computer. Referring now to Fig. 3, a front view of an ex-
ample electronic device 201 which is a tablet computer
300 is illustrated.
[0065] The tablet computer 300 of Fig. 3 may include
many of the same features and components of the smart-
phone 100 of Fig. 2. However, the tablet computer 300
of Fig. 3 is generally larger than the smartphone 100 of
Fig. 2. The tablet computer 300 may include the compo-
nents discussed above with reference to Fig. 1 or a sub-
set of those components. The tablet computer 300 in-
cludes a housing 304 which houses at least some of the
components discussed above with reference to Fig. 1.
[0066] The tablet computer 300 includes a display 204,
which may be a touchscreen display which acts as an
input interface 206. The display 204 is disposed within
the tablet computer 300 so that it is viewable at a front
side 302 of the tablet computer 300. That is, a viewable
side of the display 204 is disposed on the front side 302
of the tablet computer 300. In the example embodiment
illustrated, the display 204 is framed by the housing 304.
[0067] A frame 312 surrounds the display 204. The
frame 312 is portion of the housing 304 which provides

a border around the display 204. In at least some example
embodiments, the frame 312 is an active frame 312. That
is, the frame has a touch sensitive overlay which allows
the electronic device 201 to detect a touch applied to the
frame thus allowing the frame 312 to act as an input in-
terface 206 (Fig. 1).
[0068] The example tablet computer 300 includes a
plurality of speakers 256. In the example embodiment
illustrated, the tablet includes two speakers 256. The two
speakers 256 are disposed on opposing sides of the dis-
play 204. More particularly, when the tablet computer
300 is held in a landscape orientation (such as the ori-
entation illustrated in Fig. 3) where its width is longer than
its height, one of the two speakers is disposed on a right
side 306 of the display 204 and one of the speakers is
disposed on the left side 308 of the display 204. Both
speakers 256 are disposed on the front side 302 of the
tablet computer 300.
[0069] The example tablet computer 300 also includes
a microphone 258. In the example illustrated, the micro-
phone 258 is vertically disposed below the display 204
when the tablet computer is held in the landscape orien-
tation illustrated in Fig. 3. The microphone 258 may be
located in other locations in other example embodiments.
[0070] The example tablet computer 300 also includes
a front facing camera 253 which may be located vertically
above the display 204 when the tablet computer 300 is
held in a landscape orientation (i.e. the orientation of Fig.
3). The front facing camera 253 is located so that it may
capture images of objects which are located in front of
and/or surrounding the front side of the tablet computer
300.
[0071] The example tablet computer 300 also includes
an electromagnetic radiation source 257. The electro-
magnetic radiation source 257 is disposed on the front
side 304 of the tablet computer 300. In this orientation,
electromagnetic radiation which is produced by the elec-
tromagnetic radiation source 257 may be projected onto
objects which are located in front of and/or surrounding
the front side 302 of the tablet computer 300. Such elec-
tromagnetic radiation (or the projection of electromag-
netic radiation onto objects) may be captured on images
obtained by the camera 253.
[0072] Public speakers giving talks in the business and
education fields often make use of visual aids. Ever since
the advent of Microsoft®’s PowerPoint® program, a com-
mon visual aid has been a slide-based presentation con-
sisting of a set of ’slides’ which are displayed to the au-
dience. The term ’slide’ in the present context is a met-
aphor for the photographic slides - small glass or plastic
transparencies through which light was projected - that,
prior to the digital information age, were commonly used
to display a sequence of images to audiences. The slides
generated and shown via presentation software are ac-
tually digital information comprising text and images.
Each slide generally acts as a visual aid to a portion of
the talk given by the speaker. The speaker will advance
through the set of slides as the talk progresses so that
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the audience sees the visual aid most relevant to that
portion of the talk. The set of slides is usually referred to
as a ’presentation’ or as a ’slide-based presentation;’ the
two terms will be used interchangeably throughout the
present description.
[0073] Generally, the presentation is displayed to the
audience on an external display that either reflects or
emits light. Often a projector is used to project each slide
onto a surface the audience can see, such as a reflective
screen (designed for the purpose) or even a bare wall;
the audience sees each slide as light reflected by the
external display (the screen or wall). Alternatively, the
presentation is displayed using a large monitor - again
suitable for viewing by the audience members - such as
an LCD, LED, or plasma monitor; in such case, the au-
dience sees each slide as light emitted by the external
display (the monitor). An additional element of the pres-
entation is typically a set of notes for the presenter. These
notes are not displayed to the audience but may be
shown on the electronic device so that only the presenter
can see them.
[0074] Although the presentation may be displayed us-
ing a projector or a monitor, the content of the presenta-
tion itself is often provided to the projector or monitor
using a separate electronic device. It will be understood
that the device may alternatively be integral with the pro-
jector or monitor. The separate electronic device may be
in the form of a personal computer, smartphone or tablet
device such as those described above. The speaker may
control the presentation using an input device integral
with the separate electronic device or using a separate
remote control.
[0075] A presentation program is a computer software
package which is often used to generate and present a
presentation. The functionality of such a program typi-
cally includes: the ability to load and store presentations;
the ability to edit presentations by adding, deleting, and
altering elements (text, images, and other features such
as bullets, hyperlinks, and buttons to trigger sounds or
videos) and modes of animating slides (by, for example,
revealing, moving, or hiding elements) or transitioning
between consecutive slides; and the ability to show the
presentation (by means of an external display) in either
a fully automated manner, a semi-automated manner, or
a fully speaker-controlled manner.
[0076] Figure 4 illustrates an electronic device 100 dis-
playing on a display 204, a slide 401 of a presentation.
The slide 401 of a presentation can be described as an
arrangement of elements, where the elements displayed
are used to deliver information or to add to the aesthetics
of the slide or both. For example, the slide 401 displayed
in Figure 4 contains a background 410, a title 420, bullet
points 430 and an image 440. Each of these elements
may be customisable in the presentation program used
to generate the presentation, for example the back-
ground 410 may be altered to a different colour, pattern,
or picture; the title 420 and bullet points 430 may display
different text in different font sizes and colours; and the

image 440 may be a graphical representation of data,
like a pie chart, or may serve a more aesthetic purpose,
such as providing a visual cue.
[0077] In a slide-based presentation, a presentation is
made up of many slides 401, each of which may provide
a different arrangement of elements. Although slide-
based presentations are the most common type used,
the proposed solution is envisioned to be applicable to
more complex presentations as well. For example, a
presentation may not be made up of a set of discrete
slides, but may instead be made up of one large, contin-
uous arrangement of elements that covers a larger area
than the display 204, and which may be traversed to dis-
play different regions of the arrangement of elements at
a time. In another example embodiment, the presentation
may be dynamically generated, where the arrangement
of elements is automatically generated based on real-
time user input and context-based intelligence, and
therefore the ’slide’ is simply the current arrangement of
elements being presented.
[0078] In a slide-based presentation, a ’theme’ defines
the layout of the content elements on the slide as well as
the graphical appearance of each content element. For
example, the theme may define that if a slide is to have
a title 420, it is to be placed along a central vertical axis
of the slide and substantially near to the top when the
slide is displayed. The theme may also define that the
title 420 may have a particular font face, font size, font
weight and colour and may or may not be placed in front
of a coloured background region.
[0079] Examples of the variable characteristics of a
theme include:

- font face, size and colour;
- contrast and saturation of fonts;
- contrast and saturation of images;
- background colour;
- background effect, for example an animated back-

ground effect such as a live wallpaper; and,
- slide transitions and animations, for example, how

text, bullet points and images move into and out of
focus both within a single slide when one slide has
multiple bullets or paragraphs and between different
slides.

[0080] It will be understood that the above are merely
examples and it will be clear that there are any number
of characteristics possible that may define the graphical
appearance and layout of a presentation. The character-
istics of the elements can be set independently. For ex-
ample, single paragraphs and images can have a differ-
ent appearance. Paragraphs with different settings can
be rendered on the same slide.
[0081] Figure 5 shows an electronic device 100 being
used to present a presentation 401. The electronic device
100 is connected to external hardware 510 that can dis-
play the presentation larger than an internal display 204
of the electronic device 100. The connection may be
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made by a physical connection (as shown) or may be
connected wirelessly to external hardware 510. The ex-
ternal hardware 510 may, for example, be a large mon-
itor, or a projector 510 for displaying the presentation 401
on a reflective screen 520, or a distribution system for
broadcasting the presentation to users remotely.
[0082] As described above, there may be a number of
factors which affect the display of the presentation to the
audience, for example, a bad-quality (or poorly adjusted)
projector or monitor, ambient light or the reflective prop-
erties of a surface on which the slides are projected. The
example embodiments described herein seek to prevent
those issues from affecting the visual appeal of the pres-
entation. This is done by displaying a predetermined test
or calibration image and capturing how this is displayed
to the audience. The test image contains components
that make it possible to identify the quality of the display
in terms of certain parameter. The test image, the pa-
rameters, and the analysis of quality will be described in
more detail below.
[0083] Depending on the values of the parameters
measured, a presentation theme is selected (from a col-
lection of predetermined themes) which, rather than glo-
bally compensating for the deficiencies in the display (for
example, in the manner of classic colour compensation),
sets the theme of the presentation so that a visually im-
pressive presentation is produced that factors in how the
presentation will look to the audience. Instead of select-
ing a theme from a collection of predetermined themes,
a previously selected theme may also be modified to im-
prove the visual look and feel of the presentation.
[0084] Figure 6 illustrates a system overview of an ex-
ample embodiment. A mobile device presentation engine
601 generates a presentation for display and passes the
finalised presentation to an external monitor or projector
602 which then displays the presentation to the audience.
Additionally, the mobile device presentation engine 601
may pass the external monitor or projector 602 a test
image for display. The mobile device presentation engine
601 communicates with a camera, which may be integral
with the electronic device, in order to capture the dis-
played test image. In one embodiment, the mobile device
presentation engine 601 selects from a plurality of pre-
determined themes 603 and then generates the presen-
tation for display in accordance with that theme and pass-
es the finalised presentation to an external monitor or
projector 602 which then displays the presentation to the
audience.
[0085] A flow diagram illustrating the above concepts
from the perspective of the overall system is illustrated
in Figure 7. Firstly, at step 701, the test image is dis-
played. At step 702, a picture is taken using a built in
camera of the device. At step 703, the test parameters
are calculated and a suitable presentation theme is se-
lected. At step 704, the stored presentation is shown us-
ing the selected theme.
[0086] Figure 8 illustrates a flow diagram of the above
concepts from the perspective of the mobile device pres-

entation engine 601. The test image is first generated by
the engine for display at step 801. At step 802, the engine
captures the test image in the form of a digital image.
The digital image is then analysed to determine certain
parameters, at step 803. Based on the analysis of the
image, a theme is then selected for the presentation, at
step 804. This may include modifying an existing theme
or selecting a theme from a group or set of themes. The
engine 601 then generates the presentation for display,
at step 805.
[0087] In a similar representation to Figure 5 which is
described above, Figure 9 depicts an electronic device
100 being used to capture a digital image of the test image
displayed on a reflective screen 520 using a projector
510. The illustration shows a rear internal camera of the
device taking a digital image of the projection as it is
displayed. The digital image is subsequently used in the
analysis process to determine the state of the display.
[0088] Although it is depicted that the rear camera of
the device may be used to capture the image, it will be
understood that the front facing camera could also be
used and alternatively an independent camera which is
in communication with the device either using a wired or
wireless communication connection It is also contemplat-
ed that a stereoscopic camera may be used.
[0089] It has been described above, that a test image
may be analysed to determine the quality of the display
and the potential affect it will have on a presentation sub-
sequently displayed. Figure 10 illustrates an exemplary
test image which may be generated by the method de-
scribed above in the context of Figure 8. The test image
itself is intended to be of substantially the same size as
the presentation such that the display can be measured
across the range needed. The exemplary test image
1001 may include the following features.
[0090] Firstly, the test image 1001 may include four
markers 1002 placed in all corners, or substantially near
all corners, in order to detect if the output is clipped and
also to detect the aspect ratio (i.e., the width:height ratio)
of the display region. Secondly, the test image 1001 may
include three coloured regions 1003, 1004 and 1005 in
order to measure colour quality and discrepancies be-
tween the observed output and the expected output. In
Figure 10, the different coloured regions 1003, 1004 and
1005 are illustrated through hatching. Preferably, the
three regions 1003, 1004 and 1005 are red 1003, green
1004 and blue 1005 to measure primary colour quality.
The regions 1003, 1004 and 1005 are illustrated as
square, however this may not necessarily be the case.
[0091] Further, the test image 1001 may include a
number of basic shapes 1006, 1007 and 1008. In a pre-
ferred example, these shapes may be geometric shapes
and even more preferably may be regular polygons. Ex-
amples of contemplated shapes include a square 1006,
an equilateral triangle 1007 and a circle 1008. These
shapes may be used to measure if the output is stretched
when displayed. The shapes may also be the coloured
regions, although this example is not shown. Other ele-
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ments of the image may be used to detect skew or stretch,
and so these regular polygons or shapes are optional.
[0092] The test image 1001 may further comprise an
image 1009 with only black and white pixels, which may
be used to measure the ratio between minimum and max-
imum brightness, i.e. the contrast.
[0093] The analysis of the captured digital image aims
to determine how these aspects of the test image 1001
appear when displayed. In addition to analysing the pa-
rameters of the image, the analysis may also determine
the image sharpness or focus. This aspect heavily im-
pacts how readable text is, and text readability is arguably
the most important factor in making a presentation audi-
ence-friendly.
[0094] The analysis of the captured digital image car-
ried out by the presentation engine utilises computer vi-
sion techniques and algorithms in order to measure cer-
tain parameters of the test image. It is important to note
than any techniques or algorithms may be used to deter-
mine the quality of the display. Exemplary computer vi-
sion techniques will now be described which merely show
a number of ways in which the parameters may be iden-
tified. Other methods of analysis are envisaged but not
described.
[0095] Firstly, the engine may need to identify the test
image. The test image should be as "unique" as possible
so the algorithm does not find false positives. A common
method of identification is to use Scale Invariant Feature
Transform (SIFT) or Speeded Up Robust Feature SURF
(SURF). However, these algorithms are quite slow. An
alternative and faster method may be to use Features
from Accelerated Segment Test (FAST) to detect the rec-
tangle of the projected image or TV screen. If the camera
is pointed directly at the projected image or monitor, it
should be bright enough so that the outline of the image
is easily identified by FAST. FAST will usually detect
more than one rectangle, and the engine will then need
to determine which is the correct one. Rectangles that
are very small or have extreme aspect ratios can be in-
stantly discarded, although the engine may end up with
more than one.
[0096] The user of the device may need to ensure that
all parts of the test image are picked up by the camera
for good results. To do this, the user may be presented
with the detected image for confirmation once the engine
has identified the test image from the captured digital
image. If the test image has not been identified correctly,
the user may be requested to restart the process or move
locations when capturing the image.
[0097] Once a set of potential test images has been
found, the engine may need to project the images from
3D to 2D. This can be done by calculating the homogra-
phy of the subset of the camera feed that identified as
the test image.
[0098] Further, it may be possible to use marker de-
tection, which is commonly used in augmented reality
applications. It is enough that the engine detects a part
of the test image, since it is in the same plane as the rest

of the image.
[0099] Once the engine has identified the test image
in 2D, the engine is operable to determine the different
parts of the test image by using object detection. Con-
templated object detection algorithms include those de-
scribed as part of OpenCV.
[0100] Once the engine has identified all of the different
parts of the test image, the engine can analyse the indi-
vidual components to determine the quality of the monitor
or projected image. The following are examples of this
analysis.
[0101] The edges of the monitor or projected image
have been determined using the steps above. Therefore
if there is a corner marker missing, then the engine is
able to determine that the image is clipped or obscured.
If the image is obscured, the user should address this
before running the algorithm. To address the clipping,
the engine is operable to adjust the output in small incre-
ments until the image is no longer clipped. The user may
have to let the algorithm run for a few seconds while it
takes an image, analyses it, adjusts settings and then
start over until the calibration is complete. It may also be
possible to measure the width or height of the image in
the middle of the test image and determine exactly how
much the engine needs to calibrate and perform the cal-
ibration in just one step.
[0102] To determine if the output is stretched, the en-
gine can first make sure that the image isn’t clipped and
then look at the aspect ratio. If the aspect ratio is wrong,
then the engine can adjust the output to get a 4:3 or 16:
9 image as desired.
[0103] Contrast can be determined by calculating a his-
togram of luminance values of pixels of the captured im-
age. The difference between the darkest and the bright-
est pixels is used to determine the contrast. The engine
may have to take exposure time into consideration when
determining the contrast.
[0104] The three squares of the test image that are red
1003, green 1004 and blue 1005 are used to determine
colour quality. To determine the colour quality, the engine
may calculate the average of all pixels in a square and
look at the Red, Green and Blue (RGB) values of the
pixels to determine how bright the three colours are. The
white parts of the test image can be used to calibrate the
white balance and ensure that the RGB values from the
camera are realistic enough.
[0105] When measuring the image sharpness, if the
blurriness is above a certain threshold then the algo-
rithms described here may fail. However, this shouldn’t
be a problem since this will be very obvious to the pre-
senter, and the projector can then be manually adjusted.
In this situation, a warning may be presented to the user.
Once the display is sharp enough, the algorithms can
take care of making sure the text is readable. For in-
stance, the engine could measure the readability by look-
ing at the intensity of the edges of the square or other
shape that is in the reference image. If the edges are not
sharp, they may appear to be a gradient. The blurriness
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is based on the length of the gradient.
[0106] As was described above, a stereoscopic cam-
era may be used to detect the test image. The engine
may use this camera to detect the distance from the de-
vice to the displayed test image and therefore calculate
the actual physical size of the monitor or projected image.
[0107] The engine has now determined the character-
istics of the test image through computer vision tech-
niques. The next step is to select or modify the theme for
the presentation. Exemplary variable aspects of the
theme are described above and as mentioned, other as-
pects are contemplated. Examples of how the theme may
be selected or modified based on the identified charac-
teristics of the test image will now be described.
[0108] It is worth noting that individual content ele-
ments may be given certain characteristics as part of the
theme, independently of other content elements even if
they are of the same type. For example, paragraphs with
different settings can be rendered on the same slide. Var-
ious uses for this are contemplated. n one example, am-
bient light affects only the bottom half of the display. The
text elements which the theme determines should be
placed there may be given a darker font colour or a larger
weight so that the text elements are more readable for
the audience.
[0109] In a first example, if the contrast is detected to
be low, or the projector or monitor is determined to have
poor brightness, then the theme may be selected or mod-
ified in the following ways.
[0110] Firstly, to compensate for poor contrast, the
theme may increase contrast of images, favour heavier
fonts, and/or favour highly contrastive background and
text colours (such as black on white or white on black).
For example, a selected theme may favour boldfaced
text to non-boldfaced text; a previously selected theme
may replace a fontface having thin strokes with a font
having thicker strokes.
[0111] Further, a large font size can be used in the
theme or the font size of an existing theme can be in-
creased. By increasing the font size of a previously se-
lected theme, the layout of the theme and the slide tran-
sitions may need to be changed, since fewer elements
can be shown on the external display at the same time.
Similarly, a theme may be selected with a large font size
and a layout and slide transitions that take account of the
large font size.
[0112] In a second example, the image analysis looks
at the red, green and blue regions of the test image. The
subsequent analysis determines the brightness of the
three colours, as described above. The engine may be
operable to use this information to select a theme where
the colours can be accurately represented. For instance,
a theme which is predominantly yellow might not work
very well if the red or green colour channel is reproduced
poorly. In a further example, the engine may determine
that the colours that will be displayed are not sufficiently
distinguishable. For example, the presentation may in-
clude a chart which has graph lines of red and orange.

The analysis of the captured image may calculate that
the two colours may not be distinguishable, because the
green is not bright enough resulting in an orange that
tends closer to red. The engine may replace the orange
graph line with a blue graph line in order to distinguish
adequately between the colours.
[0113] In a third example, the analysis may have de-
termined that the image is blurry and out of focus. If it is
not possible to solve this problem by adjusting (or mov-
ing) the projector, then the theme could be selected (or
adjusted) to use a large (or larger) font size. The large
font allows the text to be readable, even though it is blurry.
[0114] In a further example, the markers of the test
image may be used by the analysis to determine the as-
pect ratio. The aspect ratio, for example 4:3 or 16:9, will
affect how the layout of the theme will look. Based on the
determined aspect ratio, the engine may be operable to
select a theme from the collection of predetermined
themes which is optimised for use on that aspect ratio.
Additionally, the engine may be operable to adapt the
layout to fit the current aspect ratio in two ways. The first
is small adjustments for example, if the bounding rectan-
gle for a paragraph becomes narrower then line breaks
will change to accommodate for the smaller width and
the title might have to use a smaller font. The engine may
also use the predetermined themes as the base for the
layout and then do small adjustments for other ratios
would probably work very well, for example, a 16:9 theme
may be used as a template with small optimizations to fit
a 16:10 ratio.
[0115] The embodiments described above are merely
illustrative of particular implementations and are not
meant to be restrictive. Various adaptations, modifica-
tions, and combinations of the described embodiments
can be made while remaining within the scope of the
claims appended.

Claims

1. A computer-implemented method of generating a
presentation in accordance with a theme defining
the graphical appearance and layout of the presen-
tation, the method comprising:

generating a test image for display on an exter-
nal display;
capturing a digital image of the test image dis-
played on the external display;
digitally analysing the captured digital image;
selecting the theme for the presentation based
on the analysis; and,
generating the presentation in accordance with
the selected theme.

2. The method according to claim 1, wherein the pres-
entation comprises one or more content items, and
wherein the theme defines the graphical appearance
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and layout of each content item.

3. The method according to claim 1 or 2, wherein the
presentation comprises a plurality of content items
of the same type, and wherein the theme defines the
graphical appearance and layout of each content
item independently of other content items of the
same type.

4. The method according to any preceding claim,
wherein the presentation is not associated with a pre-
viously selected theme.

5. The method according to any preceding claim,
wherein selecting a theme comprises modifying a
theme previously selected for the presentation.

6. The method according to any preceding claim,
wherein the theme comprises one or more charac-
teristics, wherein each characteristic defines an as-
pect of the graphical appearance and layout of the
presentation, and wherein the one or more charac-
teristics are selected from the group consisting of:
type face, font weight, font size, font colour, image
contrast, image saturation, font contrast, font satu-
ration, background colour, background effect, slide
transition, and slide animation.

7. The method according to any preceding claim,
wherein the test image comprises one of: a black
and white image; red, blue and green regions; one
or more geometric shapes; and a marker positioned
substantially in each corner of the test image.

8. The method according to any preceding claim,
wherein digitally analysing the captured digital image
comprises determining image sharpness of the cap-
tured digital image.

9. The method according to claim 8, wherein, if the anal-
ysis determines that the image sharpness is below
a predetermined threshold value, the selected theme
comprises a large font size suitable for the text to be
readable.

10. The method according to any preceding claim,
wherein, if the analysis determines that image con-
trast of the captured digital image is below a prede-
termined threshold value, the selected theme com-
prises one more characteristics selected from the
group consisting of: a bold font weight, a non-light
font weight, high image contrast, high font contrast,
a light background with a dark font, and a large font
size.

11. The method according to any preceding claim,
wherein, if the analysis determines that one or more
colour discrepancies between the captured digital

image and the test image are above a predetermined
threshold value, the selected theme is based on the
one or more colour discrepancies.

12. The method according to any preceding claim,
wherein capturing a digital image comprises using
an internal camera.

13. The method according to any preceding claim, fur-
ther comprising displaying the test image on the ex-
ternal display.

14. An electronic device for generating a presentation in
accordance with a theme defining the graphical ap-
pearance and layout of the presentation, the device
comprising:

one or more processors; and,
memory comprising instructions which, when
executed by one or more of the processors,
cause the electronic device to carry out the
method of any preceding claim.

15. A computer program product for generating a pres-
entation in accordance with a theme defining the
graphical appearance and layout of the presentation,
the computer program product comprising memory
comprising instructions which when executed by one
or more of the processors of an electronic device
cause the electronic device to carry out the method
of any of claims 1 to 13.
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