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EMOJI PREDICTION BY SUPPRESSION

BACKGROUND

[0001] Computing devices, such as mobile phones, portable and tablet computers,
wearable computers, head-worn computers, game consoles, and the like are often
deployed with soft keyboards for text input and/or other interaction with the computing
device. A soft keyboard is one displayed on a screen or other surface and where user input
associated with the displayed keys triggers input of text characters to a computing device.
When a user operates the soft keyboard the computing device employs text prediction to
predict and offer candidate words or phrases to the user and also to predict and offer
candidate emoji to the user. The term "emoji" as used herein refers to ideograms, smileys,
pictographs, emoticons and other graphic representations. Emoji are often used in place of
words or phrases, or in conjunction with words or phrases but this is not essential.

[0002] The Unicode (6.0) standard allocates 722 code points as descriptions of
emojis (examples include U+1 F60D: Smiling face with heart shaped eyes and U+1 F692:
Fire engine). Specified images are used to render each of these Unicode characters so that
they may be sent and received. Although it is popular to input emojis, it remains difficult
to do so, because the user has to discover appropriate emojis and, even knowing the
appropriate emoji, has to navigate through a great number of possible emojis to find the
one they want to input.

[0003] The embodiments described below are not limited to implementations
which solve any or all of the disadvantages of known processes and/or apparatus for
inputting images such as emoji to electronic devices.

SUMMARY

[0004] The following presents a simplified summary of the disclosure in order to
provide a basic understanding to the reader. This summary is not intended to identify key
features or essential features of the claimed subject matter nor is it intended to be used to
limit the scope of the claimed subject matter. Its sole purpose is to present a selection of
concepts disclosed herein in a simplified form as a prelude to the more detailed description
that 1s presented later.

[0005] A computing device is described which has a memory storing at least one
indicator of image use; a user interface which receives user input; and a processor
configured to trigger prediction, from the user input, of a plurality of candidate images for

input to the computing device. The processor is configured to at least partially suppress
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the prediction of the plurality of images using the indicator of image use.
[0006] In this way it is possible, but not essential, to automatically control whether
or not images such as emoji are available as candidates for entry to the computing device
by using the at least one indicator. It is also possible, but not essential, to automatically
control other factors such as how many images are available as candidates for entry and/or
how often images are available as candidates for entry. The user is thus more easily able
to enter data into the computing device.
[0007] Many of the attendant features will be more readily appreciated as the same
becomes better understood by reference to the following detailed description considered in
connection with the accompanying drawings.
DESCRIPTION OF THE DRAWINGS
[0008] The present description will be better understood from the following
detailed description read in light of the accompanying drawings, wherein:
FIG. 1 isa schematic diagram of various end user computing devices having a soft
keyboard with image prediction capability and optional word/phrase prediction
capability;
FIG. 2 is a schematic diagram of a mobile telephone touch screen comprising a
soft keyboard display with word and emoji prediction candidates;
FIG. 3 is a schematic diagram of a computing device such as any of the end user
computing devices of FIG. 1;
FIG. 4 is a flow diagram of a method at a computing device such as that of FIG. 2
for suppressing input image candidates;
FIG. 5 is a flow diagram of a method of switching emoji prediction capability of a
soft keyboard on or off automatically;
FIG. 61is a schematic diagram of prediction candidates and a process of
multiplying emoji prediction candidates on the basis of stored indicators;
FIG. 7 is a flow diagram of a method of dynamically updating indicators of emoji
use;
FIG. 8 illustrates an exemplary computing-based device in which embodiments of
a computing device with input image suppression are implemented.
Like reference numerals are used to designate like parts in the accompanying drawings.
DETAILED DESCRIPTION
[0009] The detailed description provided below in connection with the appended

drawings is intended as a description of the present examples and is not intended to
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represent the only forms in which the present example are constructed or utilized. The
description sets forth the functions of the example and the sequence of operations for
constructing and operating the example. However, the same or equivalent functions and
sequences may be accomplished by different examples.

[0010] In the examples described herein an end user is able to insert relevant
images to an electronic device in appropriate situations, and is otherwise not burdened
with candidate image predictions in situations when he or she is unlikely to input an image
to the computing device. This is achieved in a behind the scenes manner, without the need
for manual switching on or off of candidate image prediction functionality by the user.
Examples below also describe how the quantity and/or frequency of candidate image
predictions available to a user to select from is dynamically adjusted in an automatic
manner according to likelihood of a user inputting an image. The computing device has
access to one or more indicators of image use and these enable it to assess the likelihood
of a user inputting an image.

[0011] The indicators of image use are described in more detail below and in
summary, an indicator of image use is a measure of how likely a user is to input arny image
(such as any emoji) to the computing device in a particular situation or context. This is in
contrast to a measure of how likely a user is to input a particular image. By using one or
more of the indicators the computing device enables more effective input of images. For
example, one or more of the indicators are used to suppress candidate image predictions
produced by a predictor in situations where the user is unlikely to want to input an image.
The suppression occurs automatically so that no manual input is needed from the user to
adjust the prediction functionality and the suppression enables resources of the computing
device to be allocated to other tasks. In some examples the indicators are learnt as
described in more detail below.

[0012] Each indicator is a statistical representation of observed image use. For
example, an indicator is one or more numerical values, such as a ratio, mean, median,
mode, average, variance or other statistic describing observed image use. The indicators
are application specific in some examples, that s, they are statistics describing observed
image use in conjunction with a particular application executing on the computing device.
In some examples the indicators are user specific, that is they are statistics describing
observed image use by a particular user. Indicators which are combinations of application
specific and user specific are used in some examples. Indicators are used which are any

combination of one or more of: application specific, user specific, field specific, enterprise
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specific, recipient specific, user age group specific, user gender specific, topic specific,
population specific, community specific, language specific, geographical region specific,
time zone specific, time of year specific.

[0013] The indicators are calculated in advance in some cases by observing large
amounts of data from large populations of users. In some cases the indicators are
dynamically learnt during operation of the end user computing device. The indicators are
learnt at the end user computing device and/or at a cloud service computing device or
other remote computing device. The indicators are sent between computing devices and in
some cases are stored in association with a user profile such that user specific indicators
are available through a cloud service to whichever end user device a user is operating.
[0014] More detail about how indicators are learnt is given later in the document
with reference to FIG. 7.

[0015] FIG. 1 is a schematic diagram of a prediction engine 100 deployed as a
service for end user computing devices 124, 114, 116, 118 to facilitate image input at the
end user computing devices. The term “image” is used to refer to any type of two
dimensional graphical representation sized and shaped for insertion amongst text and a
non-exhaustive list of examples is: a photograph, a logo, a drawing, an icon, an emoji, an
emoticon, a sticker, a pictogram, an ideogram, a cartoon, or any other image sized and
shaped for insertion amongst text. In various examples described below the image is an
emoji for ease of description, although other types of image may be used.

[0016] End user devices such as mobile telephones 124, 114, tablet computers 116,
wearable computers 118, laptop computers or other end user electronic devices are
connected to a communications network 102 via wired or wireless links. The
communications network 102 is the internet, an intranet, or any wired or wireless
communications network. Also connected to the communications network is a prediction
engine 100 comprising an image prediction component 106 which has been trained to
predict, for given user input, a plurality of images which are relevant to the given user
input. In some examples the prediction engine 100 also has a word/phrase prediction
component 104 which is configured to predict, given user input, text characters, words or
phrases, which are likely to follow the given user input. The prediction engine is
implemented using any of software, hardware and firmware and has a communications
interface arranged to receive user input 112 from an end user computing device 124, 114,
116, 118 and to send one or more predictions 110 to the end user computing devices. The

user input 112 is of any type such as speech input, gesture input, keystroke input, touch
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input, eye movement input, combinations of one or more different types of user input, or
other user input.

[0017] The prediction engine 100 also comprises an indicator updater 108 in some
cases. The indicator updater 108 is described in more detail with reference to FIG. 7
below and it acts to compute one or more indicators of image use from observations.
Values of indicators computed by indicator updater 108 are stored at the prediction engine
100 and/or at the end user computing devices.

[0018] The predictions comprise images and, in some examples, text characters,
words or phrases. In some examples the predictions are ranked according to their
probability or likelihood of being relevant to the user input 112. In various examples the
quantity and/or frequency of predicted image candidates returned by the prediction engine
100 to an end user device in response to an instance of user input is controlled on the basis
of one or more of the indicators. The instance of user input, in the case of text input, is a
key stroke, character, phoneme, morpheme, word, phrase, sentence or other unit of text.
[0019] Once the end user computing device receives one or more predictions it
outputs the predictions. For example, to a panel 122 above a soft keyboard. In the
example of FIG. 1 there is a panel 122 of rendered candidate predictions comprising two
emojis and six words. In this example a user is operating a messaging application and is
forming a message 120 by operating the soft keyboard. The user is able to enter emoji by
making selections from the panel 122 rather than opening a separate emoji panel using key
126.

[0020] A prediction tool at the end user computing device (or at the prediction
engine 100) has access to one or more of the indicators and in some examples is able to
suppress the availability of image candidates for user selection. The prediction tool is
software, hardware or firmware at the end user computing device and/or at the prediction
engine 100. In some examples the prediction tool is configured to control the quantity or
the frequency of image candidates for user selection, on the basis of one or more of the
indicators.

[0021] It is noted that the deployment of FIG. 1 is one example only and that in
some examples the prediction engine 100 is integral with the end user computing device
124, 114, 116, 118,

[0022] FIG. 2 is a schematic diagram of a mobile telephone touch screen 202
comprising a soft keyboard display with two word and one emoji prediction candidate 204

available for selection as a result of the user entering text into text box 200 to create a
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message. In this example three candidates are available at any one time in contrast to the
situation in FIG. 1.

[0023] FIG. 3 is a schematic diagram of an end user computing device such as a
wearable computer, augmented reality head worn computer, mobile phone, tablet
computer, game console or other end user computing device. A prediction tool 312 is
provided within a user interface system 310 which controls a display. The user interface
system 310 also comprises an indicator updater 322 which is described in more detail with
reference to FIG. 7 below. The prediction tool 312 communicates with prediction engine
100 of FIG. 1 to obtain candidate images and optionally candidate words/phrases. The
prediction tool comprises all or part of the prediction engine 100 in some cases. The
prediction tool has access to indicators of emoji/image 320 stored at memory 316 and
which may be accessed from the prediction engine 100 of FIG. 1. The prediction tool acts
to suppress and/or control candidate images available for user selection on the basis of the
indicators.

[0024] The display is a screen 302 in some cases or a virtual reality or augmented
reality display which projects into the environment or into the user’s eye in some cases.
The computing device 300 has one or more sensors 306 such as a touch screen, a
microphone, cameras, or other sensors which detect user input to enable a user to input
text and make selections regarding criteria for image input. The sensors provide input to a
device operating system 308 which is connected to the user interface system 310. The
user interface system implements a soft keyboard at the computing device in some
examples where the soft keyboard has prediction capability. The device operating system
308 controls a renderer 304 configured to render graphical content such as a graphical user
interface to optional screen 302 or to any other means for displaying graphical content to
an end user. The end user computing device 300 has a memory 316 which stores
indicators of emoji/image user 320 and optionally other data, one or more processors 316
and a communications interface 318. The end user computing device has various other
components which are not illustrated for clarity and are described in more detail below
with reference to FIG. 8.

[0025] Alternatively, or in addition, the functionality of the prediction tool 312 and
indicator updater 322 is performed, at least in part, by one or more hardware logic
components. For example, and without limitation, illustrative types of hardware logic
components that are optionally used include Field-programmable Gate Arrays (FPGAs),
Application-specific Integrated Circuits (ASICs), Application-specific Standard Products
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(ASSPs), System-on-a-chip systems (SOCs), Complex Programmable Logic Devices
(CPLDs), Graphics Processing Units (GPUs).

[0026] Through the use of the prediction engine 100 of FIG. 1 the user does not
have the burden of operating an emoji selection panel, in which emojis are organized into
several categories which can be scrolled through. Emoji selection panels are complex and
time consuming to operate since although the emojis are grouped into categories, the user
is still required to search through the emojis of various categories in order to find the
emoji they want to use. Some emojis are not easily classified which further exacerbates
the problem.

[0027] In the examples described herein the user does not have to provide
shorthand text that identifies a particular emoji and does not need to type in an exact
description of an emoji. In this way the end user is able to insert relevant images to an
electronic device with minimal effort.

[0028] FIG. 4 is a flow diagram of a method of operation at the prediction tool 312
of FIG. 2. The prediction tool receives 400 user input from the user interface system 310.
For example, a user types text into a text box such as in the scenario of FIG. 2. The
prediction tool 312 also receives optional context about the user input event. A plurality
of examples of optional context are now given although these are a non-exhaustive list of
examples and are not intended to limit the scope. Combinations of one or more of these
examples of context are used in some cases. For example, the context is an identifier of an
application currently in focus at the computing device and for which the user is entering
user input. For example, the context is time information associated with the event, such as
a time of day, day of week etc. For example, the context is an identifier of a recipient of a
message which is being created. For example, the context is data about the user and/or the
computing device. For example the context is an identifier of a field such as a subject line
or a message body, associated with the user input.

[0029] The prediction tool 400 selects 402 one or more stored indicators. The
stored indicators are available at the computing device (see 320 of FIG. 3) or from the
prediction engine. The prediction tool 400 selects the one or more stored indicators by
using the context data where it is available. If no context data is available the prediction
tool uses one or more default indicators.

[0030] The prediction tool 400 requests 404 prediction candidates from the
prediction engine 100 using suppression. For example the prediction tool 400 sends a

request message to the prediction engine 100 where the request message comprises detail
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about the user input and also comprises the selected stored indicator(s). The selected
stored indicator(s) are used to suppress or control availability of image prediction
candidates to the user. This is achieved in any of a variety of different ways illustrated at
boxes 406, 408, 410 or hybrids of one or more of these ways.

[0031] Suppression through control 406 of the prediction engine is achieved by
inputting the selected indicator(s) to the prediction engine 100 together with other inputs
based on the user input data such that the output of the prediction engine is modified (as
compared with the situation where only the other inputs are made to the prediction
engine). For example, the proportion of text predictions and the proportion of image
predictions in the total number of predictions is adjusted.

[0032] Suppression through use of a filter 408 is achieved by post-processing the
output of the prediction engine 100 as described with reference to FIG 5.

[0033] Suppression through amplification or reduction 410 is achieved by post-
processing the output of the prediction engine 100 as described with reference to FIG. 6.
[0034] After the suppression stage the prediction tool outputs 412 candidate image
predictions at a quantity (which may be zero in some cases) and/or a rate (or frequency,
such as the number of times candidate images are available over time) influenced by the
suppression process. In this way image prediction candidates are available to the user for
selection and input to the electronic device as and when they are required. A trade-off
between use of display area for text candidate predictions and for image candidate
predictions is carefully managed in an automatic manner so that burden on the user is
reduced and more efficient and accurate entry of image data (and text data where
appropriate) is achieved. Where the total number of candidate predictions available for
selection by a user at any one time is a maximum of three, the process of FIG. 4 is
particularly beneficial, since it enables optimal use of the extremely limited resources for
candidate prediction entry. Using a maximum of three candidate predictions (be they
image candidates or word/phrase candidates) has been found to be particularly effective at
reducing burden on the user. FIGs 2 and 6 show examples where a maximum of three
candidate predictions are available. In contrast the example in FIG. 1 has more than three
candidate predictions available for user selection.

[0035] FIG. 5 is a flow diagram of a method at a computing device such as an end
user computing device of FIG. 1. The computing device is executing one or more
applications such as a messaging application and a search application (these are examples

and are not intended to limit the scope). One of the executing applications is currently in
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focus 500 as it is the application which the user is currently using. A soft keyboard is also
executing 502 at the computing device in order that the user is able to enter images and
optionally also text to the in focus application. The soft keyboard has image prediction
capability (such as emoji prediction) and optionally has text prediction capability.

[0036] The computing device selects one or more indicators from a store of image
use indicators as described above. For example, the computing device uses an identifier of
the in-focus application available to it from an operating system of the computing device,
to select an image use indicator associated with the application identifier. The prediction
tool of the computing device checks 506 if the indicator meets criteria. For example, if the
indicator is below a threshold then emoyjis are rarely observed in use with this application.
In this case the prediction tool of the computing device switches off emoji prediction
capability of the prediction engine. This is achieved by deactivating part of the prediction
engine, or by filtering out emoji predictions generated by the prediction engine. If the
indicator does not meet the criteria at check 506 the process repeats.

[0037] FIG. 6 is an example of using a multiplier to amplify or reduce emoji
prediction candidate availability. In this example, two indicators 600, 602 are selected by
the prediction engine and these include an application specific ratio 600 and a general ratio
602. However, these are examples only and other indicators may be used.

[0038] The application specific ratio 600 is a ratio of the number of image
prediction candidates which have been selected in connection with the application to the
total number of image prediction candidates which have been available for selection in
connection with the application. The general ratio 602 is a ratio of the number of image
prediction candidates which have been selected to the total number of image prediction
candidates which have been available for selection. The ratios 600, 602 are user specific
in some examples although this is not essential.

[0039] The prediction engine outputs prediction candidates which are shown in the
uppermost table of dotted region 604. In this example there are three word candidates and
three emoji candidates and each candidate has an associated statistical value generated by
the prediction engine 100. The candidates are ranked in the table according to the
statistical values as the statistical values represent likelihood that the candidate will be
selected by a user.

[0040] The ratios 600, 602 (or other indicator(s)) are combined to form a
numerical value called a multiplier. In the example of FIG. 6 the multiplier is 1.4 and is

used to magnify the statistical values of the emoji prediction candidates as indicated in the
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middle table of region 604. The candidates are then re-ranked according to the revised
statistical values as indicated in the lowermost table of region 604. By changing the value
of the multiplier the statistical values of the emoji are magnified or reduced.

[0041] Without use of the magnifier the candidates of the uppermost table produce
a keyboard display 608 with the most likely word in the center of the candidate row, and
with word 2 and emoji 1 either side of the most likely word, word 1. With use of the
magnifier the candidates of the lowermost table produce a keyboard display 608 with the
most likely candidate in the center of the candidate row being emoji 1, and with emoji 2
and word 1 either side.

[0042] FIG. 7 is a flow diagram of process at the indicator updater 108. The
prediction tool 702 at the end user computing device receives user input 700 and optional
context about the user input event (as described above). The prediction tool 702 selects
one or more indicators 704 using the context where available and obtains candidate
predictions 708 from the prediction engine 100 as explained above. One or more of the
candidates are made available to the user for selection. If an emoji candidate is selected
712 with no long press 710 an instance of positive evidence 718 is obtained and used by
the indicator updater 720 to update a store of indicators 704. For example, by computing a
mean, median, mode, average or other statistic or by storing the instance itself.

[0043] If an emoji candidate is selected 712 with a long press 710 (indicating that
the emoji is to be blacklisted) then an instance of negative evidence 716 is observed and
the indicator updater 720 updates the indicators 704. If no emoji candidate is selected 712
and the user accesses an emoji panel 714, by actively selecting an emoji panel, then an
instance of positive evidence is observed and is used by the indicator updater 720 to
update the indicators 704. If no emoji is selected 712 and no emoji panel is accessed 714
then an instance of negative evidence 716 is observed and the indicator updater 720
updates the indicators 704 accordingly. The indicator updater uses update rules to update
the indicators according to instances of positive or negative evidence. A time decay
process 706 is applied to the indicators 704 in some cases to enable changes in user
behavior over time to be taken into account.

[0044] More detail about the prediction engine 100 of FIG. 1 is now given. In
some cases the prediction engine comprises one or more mapping tables which map emoji
to corresponding words or phrases. In some examples the mapping tables enable the
prediction engine to offer emoji as alternatives for matching or similar words. In addition

or alternatively, the prediction engine analyzes emoji as words and generates prediction
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candidates that include both emoji and words.

[0045] The prediction engine 100 comprises a language model in some examples.
The prediction engine comprises a search engine in some examples. The prediction
engine comprises a classifier in some examples.

[0046] An example in which the prediction engine 100 comprises a language
model is now described. The prediction engine 100 comprises an image language model
to generate image predictions and, optionally, word prediction(s). The image language
model may be a generic image language model, for example a language model based on
the English language, or may be an application-specific image language model, e.g. a
language model trained on short message service messages or email messages, or any
other suitable type of language model. The prediction engine 100 may comprise any
number of additional language models, which may be text-only language models or an
image language model.

[0047] If the prediction engine 100 comprises one or more additional language
models, the predication engine 100 comprises a multi-language model (Multi-LM) to
combine the image predictions and/or word predictions, sourced from each of the language
models to generate final image predictions and/or final word predictions that may be
provided to a user interface for display and user selection. The final image predictions are
preferably a set (i.e. a specified number) of the overall most probable predictions.

[0048] If the additional language model is a standard word-based language model,
it is used alongside the image-based language model, such that the prediction engine 100
generates an image prediction from the image language model and a word prediction from
the word-based language model. If preferred, the image/word based language model may
also generate word predictions which are used by the Multi-LM to generate a final set of
word predictions. Since the additional language model of this embodiment can predict
words only, the Multi-LM is not needed to output final image predictions. The word-based
language model 104 of FIG. 1 may be replaced by any suitable language model for
generating word predictions, which may include language models based on morphemes or
word-segments.

[0049] If the additional language model 104 of FIG. 1 is an additional image
language model, then the Multi- LM can be used to generate final image predictions from
image predictions sourced from both language models. The Multi-LM may also be used to
tokenise user inputted text.

[0050] An example of an image language model is now described. There are two

11
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possible inputs into a given language model, a current term input and a context input. The
language model may use either or both of the possible inputs. The current term input
comprises information the system has about the term the system is trying to predict, e.g.
the word the user is attempting to enter (e.g. if the user has entered "I am working on ge",
the current term input 11 is 'ge'). This could be a sequence of multi-character keystrokes,
individual character keystrokes, the characters determined from a continuous touch gesture
across a touchscreen keypad, or a mixture of input forms. The context input comprises the
sequence of terms entered so far by the user, directly preceding the current term (e.g. "I am
working"), and this sequence is split into 'tokens' by the Multi-LM or a separate tokenizer.
If the system is generating a prediction for the nth term, the context input will contain the
preceding n-1 terms that have been selected and input into the system by the user. The n-1
terms of context may comprise a single word, a sequence of words, or no words if the
current word input relates to a word beginning a sentence. A language model may
comprise an input model (which takes the current term input as input) and a context model
(which takes the context input as input).

[0051] For example, the language model comprises a trie (an example of an input
model) and a word-based n-gram map (an example of a context model) to generate word
predictions from current input and context respectively. The language model comprises an
intersection to compute a final set of word predictions from the predictions generated by
the trie and n-gram map. The trie can be a standard trie or an approximate trie which is
queried with the direct current word-segment input. Alternatively, the trie can be a
probabilistic trie which is queried with a KeyPressVector generated from the current input.
The language model can also comprise any number of filters to generate the final set of
word predictions. If desired, the intersection of the language model is configured to
employ a back-off approach if a candidate predicted by the trie has not been predicted by
the n- gram map also, rather than retaining only candidates generated by both. Each time
the system has to back-off on the context searched for, the intersection mechanism applies
a 'back-off penalty to the probability (which may be a fixed penalty, e.g. by multiplying by
a fixed value). In this embodiment, the context model (e.g. the n-gram map) may comprise
unigram probabilities with the back-off penalties applied.

[0052] In an example, the language model includes a word—image
correspondence map, which maps each word of the language model to one or more
relevant images/labels, e.g. if the word prediction is 'pizza’, the language model outputs an

image of a pizza (e.g. the pizza emoji) as the image prediction.
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[0053] In some examples the word to image correspondence map is not needed
since the n-gram map of the language model is trained on source data comprising images
embedded in sections of text. In this case, the n-gram map the emojis are treated like
words to generate the language model, i.e. the n-gram map comprises emojis in the context
in which they have been identified. The n-gram map comprises the probabilities
associated with sequences of words and emojis, where emojis and words are treated in the
same manner. In some cases the n-gram map with emojis is used without the trie so that
images are predicted without the need for the current input. In some cases the n-gram map
with emojis is used with the trie so that the intersection is computed to yield the word
predictions and the image predictions (without the need for the correspondence map).
[0054] In the case that a search engine is used as the prediction engine, the search
engine has an image database comprising a statistical model associated with each image.
The statistical models have been trained on sections of text associated with the particular
image for that model. The statistical model is a text language model in some examples.
[0055] In some examples the prediction engine comprises a classifier which has
been trained on text data that has been pre-labeled with images. Any suitable type of
machine learning classifier may be used which identifies to which of a set of categories a
new observation belongs, on the basis of a training set of data containing observations or
instances whose category membership is known. In some cases a neural network classifier
is used.

[0056] FIG. 8 illustrates various components of an exemplary computing-based
device 800 which are implemented as any form of a computing and/or electronic device,
and in which embodiments of a prediction tool 820 (such as prediction tool 312 of FIG. 3)
and an indicator updater 822 (such as indicator updater 322 of FIG. 3) for controlling input
of images to the computing-based device are implemented in some examples.

[0057] Computing-based device 800 comprises one or more processors 802 which
are microprocessors, controllers or any other suitable type of processors for processing
computer executable instructions to control the operation of the device in order to input
images such as emojis to the device, where the images are relevant to text input by the
user. In some examples, for example where a system on a chip architecture is used, the
processors 802 include one or more fixed function blocks (also referred to as accelerators)
which implement a part of the method of any of FIGs. 4 to 7 in hardware (rather than
software or firmware). Platform software comprising an operating system 804 or any

other suitable platform software is provided at the computing-based device to enable
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application software 806 to be executed on the device such as a messaging application,
search application or other application software. The computing-based device has a user
interface system 818 comprising a prediction tool 820 as described with reference to FIG.
3 and an indicator updater 822 as described with reference to FIG. 3 and FIG. 7. The
computing-based device has a renderer 304 to render emojis and text and to render a
graphical user interface. A store 816 holds indicator values, images, predictions, ranks,
criteria and other data.

[0058] The computer executable instructions are provided using any computer-
readable media that is accessible by computing based device 800. Computer-readable
media includes, for example, computer storage media such as memory 812 and
communications media. Computer storage media, such as memory 812, includes volatile
and non-volatile, removable and non-removable media implemented in any method or
technology for storage of information such as computer readable instructions, data
structures, program modules or the like. Computer storage media includes, but is not
limited to, random access memory (RAM), read only memory (ROM), erasable
programmable read only memory (EPROM), electronic erasable programmable read only
memory (EEPROM), flash memory or other memory technology, compact disc read only
memory (CD-ROM), digital versatile disks (DVD) or other optical storage, magnetic
cassettes, magnetic tape, magnetic disk storage or other magnetic storage devices, or any
other non-transmission medium that is used to store information for access by a computing
device. In contrast, communication media embody computer readable instructions, data
structures, program modules, or the like in a modulated data signal, such as a carrier wave,
or other transport mechanism. As defined herein, computer storage media does not
include communication media. Therefore, a computer storage medium should not be
interpreted to be a propagating signal per se. Although the computer storage media
(memory 812) is shown within the computing-based device 812 it will be appreciated that
the storage is, in some examples, distributed or located remotely and accessed via a
network or other communication link (e.g. using communication interface 808).

[0059] The computing-based device 800 also comprises an input/output controller
810 arranged to output display information to a display device which may be separate
from or integral to the computing-based device 800. The display information may provide
a graphical user interface. The input/output controller 810 is also arranged to receive and
process input from one or more devices, such as a user input device 814 (e.g. a mouse,

keyboard, camera, microphone or other sensor). In some examples the user input device
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814 detects voice input, user gestures or other user actions and provides a natural user
interface (NUI). This user input may be used to select candidate images for input, input
text, set criteria, configure rules and for other purposes. In an embodiment the display
device also acts as the user input device 814 if it is a touch sensitive display device. The
input/output controller 810 outputs data to devices other than the display device in some
examples, e.g. a locally connected printing device.
[0060] Any of the input/output controller 810, display device and the user input
device 814 may comprise NUI technology which enables a user to interact with the
computing-based device in a natural manner, free from artificial constraints imposed by
input devices such as mice, keyboards, remote controls and the like. Examples of NUI
technology that are provided in some examples include but are not limited to those relying
on voice and/or speech recognition, touch and/or stylus recognition (touch sensitive
displays), gesture recognition both on screen and adjacent to the screen, air gestures, head
and eye tracking, voice and speech, vision, touch, gestures, and machine intelligence.
Other examples of NUI technology that are used in some examples include intention and
goal understanding systems, motion gesture detection systems using depth cameras (such
as stereoscopic camera systems, infrared camera systems, red green blue (rgb) camera
systems and combinations of these), motion gesture detection using
accelerometers/gyroscopes, facial recognition, three dimensional (3D) displays, head, eye
and gaze tracking, immersive augmented reality and virtual reality systems and
technologies for sensing brain activity using electric field sensing electrodes (electro
encephalogram (EEG) and related methods).
[0061] Alternatively or in addition to the other examples described herein,
examples include any combination of the following:
[0062] A computing device comprising:

a memory storing at least one indicator of image use, where image use is entry of
images to a computing device;

a user interface which receives user input;

a processor configured to trigger prediction, from the user input, of a plurality of
candidate images for input to the computing device; and

wherein the processor is configured to at least partially suppress availability of the
candidate images for selection by a user, using the indicator of image use.
[0063] A computing device as described above wherein the at least one indicator

of image use 1s a statistic describing at least observations of images input to the computing
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device.

[0064] A computing device as described above wherein the at least one indicator
of image use is a statistic describing at least observations of candidate images available for
selection by a user.

[0065] A computing device as described above wherein the at least one indicator
of image use is any one or more of: user specific, application specific, field specific, time
specific, recipient specific.

[0066] A computing device as described above wherein the processor is
configured to dynamically compute the at least one indicator of image use during
operation of the computing device.

[0067] A computing device as described above wherein the processor is
configured to receive context about the user input and to select, using the context, the at
least one indicator of image use from a plurality of indicators of image use.

[0068] A computing device as described above wherein the processor is
configured to trigger prediction by sending details of the user input and the indicator of
image use to a prediction engine and receiving in response the plurality of candidate
images.

[0069] A computing device as described above wherein the processor is
configured to at least partially suppress availability of the candidate images by inputting
the at least one indicator to a prediction engine.

[0070] A computing device as described above wherein the processor is
configured to suppress availability of the candidate images by switching off image
prediction capability.

[0071] A computing device as described above wherein the processor is
configured to at least partially suppress availability of the candidate images by filtering the
candidate images.

[0072] A computing device as described above wherein the processor is
configured to control availability of the candidate images by multiplying statistical values
of the candidate images by a multiplier computed from the at least one indicator.

[0073] A computing device as described above wherein the at least one indicator is
a ratio of observations of images input to the computing device to observations of
candidate images available for selection by a user.

[0074] A computing device as described above wherein the user interface is a soft

keyboard having text prediction and image prediction capability.
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[0075] A computer-implemented method comprising:

storing at least one indicator of image use, where image use is entry of images to a
computing device;

receiving user input;

triggering prediction, from the user input, of a plurality of candidate images for
input to the computing device; and at least partially suppressing availability of the
candidate images for selection by a user, using the indicator of image use.
[0076] A method as described above wherein the at least one indicator of image
use is a statistic describing at least observations of images input to the computing device.
[0077] A method as described above wherein the at least one indicator of image
use is a statistic describing at least observations of candidate images available for selection
by a user.
[0078] A method as described above wherein the at least one indicator of image
use is any one or more of: user specific, application specific, field specific, time specific,
recipient specific.
[0079] A method as described above comprising dynamically computing the at
least one indicator of image use during operation of the computing device.
[0080] A method as described above comprising receiving context about the user
input and selecting, using the context, the at least one indicator of image use from a
plurality of indicators of image use.
[0081] A method as described above comprising triggering prediction by sending
details of the user input and the indicator of image use to a prediction engine and receiving
in response the plurality of candidate images.
[0082] A method as described above comprising at least partially suppressing
availability of the candidate images by inputting the at least one indicator to the prediction
engine.
[0083] A method as described above comprising suppressing availability of the
candidate images by switching off image prediction capability.
[0084] A method as described above comprising at least partially suppressing
availability of the candidate images by filtering the candidate images.
[0085] A method as described above comprising controlling availability of the
candidate images by multiplying statistical values of the candidate images by a multiplier
computed from the at least one indicator.

[0086] A method as described above wherein the at least one indicator is a ratio of
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observations of images input to the computing device to observations of candidate images
available for selection by a user.

[0087] A method as described above comprising implementing the user interface
as a soft keyboard having text prediction and image prediction capability.

[0088] A computing device comprising:

means for storing at least one indicator of image use, where image use is entry of
images to a computing device;

means for receiving user input;

means for triggering prediction, from the user input, of a plurality of candidate
images for input to the computing device; and at least partially suppressing availability of
the candidate images for selection by a user, using the indicator of image use.

For example, the means for storing at least one indicator of image use is the
memory 812 of FIG. 8. For example the means for receiving user input is the user
interface system 310 of FIG. 3 or the user interface system 818 of FIG. 8. For example,
the means for triggering prediction is the prediction tool 820 of FIG. 8 or the prediction
tool 312 of FIG. 3.

[0089] A computing device comprising:

a processor which implements a keyboard having text prediction and emoji
prediction capability; and

a memory storing at least one indicator of emoji use; and

wherein the processor is configured to control the emoji prediction capability of
the keyboard on the basis of the indicator.

[0090] A computer-implemented method comprising:

executing a keyboard having text prediction and emoji prediction capability;

storing at least one indicator of emoji use; and

controlling the emoji prediction capability of the keyboard on the basis of the
indicator.

[0091] A computing device comprising:

means for executing a keyboard having text prediction and emoji prediction
capability;

means for storing at least one indicator of emoji use; and

means for controlling the emoji prediction capability of the keyboard on the basis
of the indicator.

For example, the means for executing a keyboard with prediction is the user
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interface and prediction tool 820 of FIG. 8 and the means for storing at least one indicator
is memory 320 of FIG. 3 or memory 812 of FIG 8. For example the means for controlling
the emoji prediction capability is the prediction tool 820 of FIG. 8.

[0092] A computing device comprising:

a processor which implements a soft keyboard having text prediction and emoji
prediction capability; and

a memory storing a plurality of applications executable on the computing device,
the memory storing an application specific indicator of emoji use for each of the
applications; and

wherein the processor is configured to automatically switch on or off the emoji
prediction capability of the keyboard on the basis of the application specific indicators and
an indication of which of the plurality of applications is currently in focus.

[0093] A computer-implemented method comprising:

executing a keyboard having text prediction and emoji prediction capability;

storing a plurality of applications executable on the computing device, and storing
an application specific indicator of emoji use for each of the applications; and

automatically switching on or off the emoji prediction capability of the keyboard
on the basis of the application specific indicators and an indication of which of the
plurality of applications is currently in focus.
[0094] A computing device comprising:

means for executing a keyboard having text prediction and emoji prediction
capability;

means for storing a plurality of applications executable on the computing device,
and storing an application specific indicator of emoji use for each of the applications; and

means for automatically switching on or off the emoji prediction capability of the
keyboard on the basis of the application specific indicators and an indication of which of
the plurality of applications is currently in focus.

For example, the means for executing a keyboard with prediction is the user
interface and prediction tool 820 of FIG. 8, the means for storing is the memory 812 of
FIG. 8 and the means for automatically switching is the prediction tool 820 of FIG. 8.
[0095] The term 'computer' or 'computing-based device' is used herein to refer to
any device with processing capability such that it executes instructions. Those skilled in
the art will realize that such processing capabilities are incorporated into many different

devices and therefore the terms 'computer' and 'computing-based device' each include

19



10

15

20

25

30

WO 2017/223011 PCT/US2017/038211

personal computers (PCs), servers, mobile telephones (including smart phones), tablet
computers, set-top boxes, media players, games consoles, personal digital assistants,
wearable computers, and many other devices.

[0096] The methods described herein are performed, in some examples, by
software in machine readable form on a tangible storage medium e.g. in the form of a
computer program comprising computer program code means adapted to perform all the
operations of one or more of the methods described herein when the program is run on a
computer and where the computer program may be embodied on a computer readable
medium. The software is suitable for execution on a parallel processor or a serial
processor such that the method operations may be carried out in any suitable order, or
simultaneously.

[0097] This acknowledges that software is a valuable, separately tradable
commodity. It is intended to encompass software, which runs on or controls “dumb” or
standard hardware, to carry out the desired functions. It is also intended to encompass
software which “describes” or defines the configuration of hardware, such as HDL
(hardware description language) software, as is used for designing silicon chips, or for
configuring universal programmable chips, to carry out desired functions.

[0098] Those skilled in the art will realize that storage devices utilized to store
program instructions are optionally distributed across a network. For example, a remote
computer is able to store an example of the process described as software. A local or
terminal computer is able to access the remote computer and download a part or all of the
software to run the program. Alternatively, the local computer may download pieces of the
software as needed, or execute some software instructions at the local terminal and some
at the remote computer (or computer network). Those skilled in the art will also realize
that by utilizing conventional techniques known to those skilled in the art that all, or a
portion of the software instructions may be carried out by a dedicated circuit, such as a
digital signal processor (DSP), programmable logic array, or the like.

[0099] Any range or device value given herein may be extended or altered without
losing the effect sought, as will be apparent to the skilled person.

[00100] Although the subject matter has been described in language specific to
structural features and/or methodological acts, it is to be understood that the subject matter
defined in the appended claims is not necessarily limited to the specific features or acts
described above. Rather, the specific features and acts described above are disclosed as

example forms of implementing the claims.
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[00101] It will be understood that the benefits and advantages described above may
relate to one embodiment or may relate to several embodiments. The embodiments are not
limited to those that solve any or all of the stated problems or those that have any or all of
the stated benefits and advantages. It will further be understood that reference to 'an' item
refers to one or more of those items.

[00102] The operations of the methods described herein may be carried out in any
suitable order, or simultaneously where appropriate. Additionally, individual blocks may
be deleted from any of the methods without departing from the scope of the subject matter
described herein. Aspects of any of the examples described above may be combined with
aspects of any of the other examples described to form further examples without losing the
effect sought.

[00103] The term 'comprising' is used herein to mean including the method blocks
or elements identified, but that such blocks or elements do not comprise an exclusive list
and a method or apparatus may contain additional blocks or elements.

[00104] It will be understood that the above description is given by way of example
only and that various modifications may be made by those skilled in the art. The above
specification, examples and data provide a complete description of the structure and use of
exemplary embodiments. Although various embodiments have been described above with
a certain degree of particularity, or with reference to one or more individual embodiments,
those skilled in the art could make numerous alterations to the disclosed embodiments

without departing from the spirit or scope of this specification.
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CLAIMS
1. A computing device comprising:

a memory storing at least one indicator of image use, where image use is entry of
images to a computing device;

a user interface which receives user input;

a processor configured to trigger prediction, from the user input, of a plurality of
candidate images for input to the computing device; and

wherein the processor is configured to at least partially suppress availability of the
candidate images for selection by a user, using the indicator of image use.
2. A computing device as claimed in claim 1 wherein the at least one indicator
of image use is a statistic describing at least observations of images input to the computing
device.
3. A computing device as claimed in claim 1 or claim 2 wherein the at least
one indicator of image use is a statistic describing at least observations of candidate
images available for selection by a user.
4. A computing device as claimed in any preceding claim wherein the at least
one indicator of image use is any one or more of’ user specific, application specific, field
specific, time specific, recipient specific.
5. A computing device as claimed in any preceding claim wherein the
processor is configured to dynamically compute the at least one indicator of image use
during operation of the computing device.
6. A computing device as claimed in any preceding claim wherein the
processor is configured to receive context about the user input and to select, using the
context, the at least one indicator of image use from a plurality of indicators of image use.
7. A computing device as claimed in any preceding claim wherein the
processor is configured to trigger prediction by sending details of the user input and the
indicator of image use to a prediction engine and receiving in response the plurality of
candidate images.
8. A computing device as claimed in any preceding claim wherein the
processor is configured to at least partially suppress availability of the candidate images by
inputting the at least one indicator to a prediction engine.
0. A computing device as claimed in any of claims 1 to 7 wherein the
processor is configured to suppress availability of the candidate images by switching off

image prediction capability.
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10. A computing device as claimed in any of claims 1 to 7 wherein the
processor is configured to at least partially suppress availability of the candidate images by
filtering the candidate images.
11. A computing device as claimed in any of claims 1 to 7 wherein the
processor is configured to control availability of the candidate images by multiplying
statistical values of the candidate images by a multiplier computed from the at least one
indicator.
12. A computing device as claimed in any preceding claim wherein the at least
one indicator is a ratio of observations of images input to the computing device to
observations of candidate images available for selection by a user.
13. A computing device as claimed in any preceding claim wherein the user
interface is a soft keyboard having text prediction and image prediction capability.
14. A computer-implemented method comprising:
executing a keyboard having text prediction and emoji prediction capability;
storing a plurality of applications executable on the computing device, and storing
an application specific indicator of emoji use for each of the applications; and
automatically switching on or off the emoji prediction capability of the keyboard
on the basis of the application specific indicators and an indication of which of the
plurality of applications is currently in focus.
15. A computing device comprising:
means for executing a keyboard having text prediction and emoji prediction
capability;
means for storing a plurality of applications executable on the computing device,
and storing an application specific indicator of emoji use for each of the applications; and
means for automatically switching on or off the emoji prediction capability of the
keyboard on the basis of the application specific indicators and an indication of which of

the plurality of applications is currently in focus.
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