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BACKGROUND

[0001] Content creation applications such as notebook applications, word
processing applications, spreadsheet applications, and presentation applications are useful
tools for generating and curating content. These and other content creation applications are
increasingly including “inking” functionality that lets users input content and interact with
the application (and content created therein) through using a pen or stylus (and sometimes
fingers or other objects) in a manner evoking a pen on paper.

[0002] When multiple users begin to do real-time collaboration within an
application using digital ink (a “digital inking environment”), it can be challenging to
identify what users created what content.

[0002a] It is desired to address or ameliorate one or more disadvantages or limitations
associated with the prior art, or to at least provide a useful alternative.

SUMMARY

[0003] In one embodiment, the present invention provides a method comprising:
receiving, at a computing device, at least an ink point for an ink stroke and a user identifier
of a user inputting the ink stroke to a shared inking canvas; determining, at the computing
device, a presence region on the shared inking canvas for the user; determining, at the
computing device, a suggested location for a presence icon based on the ink point and the
presence region, including: providing the suggested location for the presence icon as a
location at a certain predetermined distance from a first received ink point for the presence
region; and updating the location when the ink point is not within a predetermined distance
of the presence icon or the first received ink point for the presence region; and rendering, at
the computing device, the presence icon in a graphical user interface displaying the shared
inking canvas.

[0003a]  In another embodiment, the present invention provides a computer readable
storage medium having stored thereon an ink presence feature of a content creation
application that includes: a presence manager code that, when executed by a computing
device, defines a presence region for where ink points are being drawn and determines
whether incoming ink points are part of a same presence region or different presence
regions; and a renderer code; wherein the presence manager code, when executed by the
computing device, determines a location for a presence icon for each new ink point and the
corresponding presence region as determined by the presence manager code and provides
the location information to the renderer of the content creation application so that, when the

renderer code is executed by the computing device, the presence icon is displayed to a user
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via a graphical user interface of the content creation application, wherein the determination
of a location for a presence icon for an ink point and a corresponding presence region
includes: providing the suggested location for the presence icon as a location at a certain
predetermined distance from a first received ink point for the presence region; and updating
the location when the ink point is not within a predetermined distance of the presence icon
or the first received ink point for the presence region.

[0003b] In a further embodiment, the present invention provides a system
comprising: one or more hardware processors; one or more storage media; a communication
interface; a display; a collaboration-enabled content creation application stored on at least
one of the one or more storage media, that when executed by the one or more hardware
processors direct the one or more hardware processors to at least: receive, via the
communication interface, at least an ink point for an ink stroke and a user identifier of a user
inputting the ink stroke to a shared inking canvas; determine a presence region on the shared
inking canvas for the user; determine a suggested location for a presence icon based on the
ink point and the presence region, including: providing the suggested location for the
presence icon as a location at a certain predetermined distance from a first received ink point
for the presence region; and updating the location when the ink point is not within a
predetermined distance of the presence icon or the first received ink point for the presence
region; and render, to the display, the presence icon in a graphical user interface displaying
the shared inking canvas.

BRIEF DESCRIPTION OF THE DRAWINGS

[0004] Figure 1 illustrates an example operating environment in which various
embodiments of the invention may be carried out.

[0005] Figure 2 illustrates an example system with a collaboration-enabled content
creation application with ink presence feature.

[0006] Figures 3A-3B illustrate example process flow diagrams for providing an
ink presence enhanced inking.

[0007] Figures 4A and 4B illustrate example logic carried out by the ink presence
feature according to certain example implementations.

[0008] Figures SA-5C illustrate an example scenario of an ink presence feature for
a collaboration session.

[0009] Figure 6 illustrates example scenario of an ink presence feature where
members of the collaboration group have different form-factor displays.

[0010] Figure 7 illustrates components of a computing device that may be used in
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certain embodiments described herein.
DETAILED DESCRIPTION

[0011] The ink presence feature not only provides a visual indicator, in the form of
a “presence indicator”, with information about who inked some content and where the user
has inked that content on the drawing canvas, but also can determine where on the canvas
interface to place the presence indicator.

[0012] An ink presence feature of a collaboration-enabled content creation
application includes a presence manager code that defines a presence region for where ink
points are being drawn and determines whether incoming ink points are part of a same
presence region or different presence regions. The presence manager code further
determines a location for a presence indicator for each presence region and provides the
location information to the renderer of the content creation application so that the presence
indicator is displayed to a user via a graphical user interface of the content creation
application.

[0013] A presence indicator can be a presence icon that helps to indicate that
someone is inking at a location of the screen. In one embodiment, the presence indicator
does not follow the ink points; rather, the presence indicator moves separately from the ink
points. The presence indicator location can be based on a definable presence region and as
the presence region increases in size in a manner such that new ink points satisfy certain
criteria, the presence manager can adjust the location of the presence indicator for that
presence region.

[0014] Identifying users in a real-time collaboration in an inking environment is
described. A visual “ink presence” indicator feature for collaboration-enabled content
creation applications in an inking environment (where ink strokes are being input to a canvas
interface) is provided.

[0015] Distinguishing between multiple users in a collaboration space can be
challenging. Some collaborative inking environments utilize different color ink to represent
different users in a similar fashion as carried out in a collaborative word processing
environment (e.g., using a track-changes function in Microsoft Word). However, this can
limit the ability of the multiple users to create colored content in the collaborative space.
Furthermore, because a canvas interface allows for free form inking at effectively any place
on the canvas, other users may be surprised by, or may overlook, someone’s contributions.
The ink presence feature not only provides a visual indicator, in the form of a “presence

indicator”, with information about who inked some content and where the user has inked



18 Mar 2022

2018251560

10

13

20

25

30

that content on the drawing canvas, but also can determine where on the canvas interface to
place the presence indicator.

[0016] Content creation applications are software applications in which users can
contribute information. As used herein, content creation applications are directed to visual
content where users can create text and/or image-based content in digital form. The term
“content creation application” may in some cases be synonymous with “content authoring
application”, “productivity application”, or “content authoring tool”. Since the described
systems and techniques focus on applications and tools through which content is being
authored, there is no distinction intended between these terms and such terms may be used
interchangeably herein.

[0017] The described ink presence feature is applicable for content creation
applications that support collaboration and “inking” or “digital ink”, which refers to the
mode of user input where a stylus or pen (or even user finger on a touch screen or pad or
possibly a mouse) is used to capture handwriting in its natural form.

[0018] An ink stroke refers to a set of properties and point data that a digitizer
captures that represent the coordinates and properties of a “marking”. It can be the set of
data that is captured in a single pen down, up, or move sequence. The set of data can include
parameters such as, but not limited to, a beginning of the stroke, an end of the stroke, the
pressure of the stroke, the tilt (e.g., of a pen) for the stroke (can also be referred to as the
azimuth), the direction of the stroke, the time and timing of the stroke between discrete
coordinates along the path of the stroke, and the color of the ‘ink’.

[0019] A digitizer generally provides a set of coordinates on a grid that can be used
to convert an analog motion into discrete coordinate values. A digitizer may be laid under
or over a screen or surface that can capture the movement of a finger, pen, or stylus (e.g.,
the handwriting or brush strokes of a user). Depending on the features of the digitizer,
information such as pressure, speed of motion between points, and direction of motion can
be collected.

[0020] With digital ink, a user can easily control the appearance of the inked word
or inked drawing, just like in the real world, because of the data structure (and language) of
the ink strokes, which involve the above referenced parameters (e.g., coordinates, pressure,
etc.). By remaining in the form of ink strokes, inked words, as well as inked drawings, are
in an ink modifiable format.

[0021] In a collaboration-enabled content creation application (and even in non-

collaboration scenarios), an ink stroke can be defined using a semantic event and associated
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metadata, which include the properties and point data. The semantic event can be start,
continue, end, cancel, deletion, move, aggregate, and the like.

[0022] Figure 1 illustrates an example operating environment in which various
embodiments of the invention may be carried out; and Figure 2 illustrates an example system
with a collaboration-enabled content creation application with ink presence feature.

[0023] Referring to Figure 1, the example operating environment 100 includes a
computing device 102 for UserA running a content creation application 104 with digital
inking capabilities, including a Renderer 106 that can render ink input. A Presence Manager
108 is included to support live ink presence for real-time collaboration. A collaboration
server 110 running a collaboration service 112 can support collaboration functionality for
the content creation application 104 and facilitate collaboration between multiple users (e.g.,
UserB at computing device 114, UserC at computing device 116, and UserD at computing
device 118). Collaboration service 112 allows for synchronizing information between users
of a collaboration session.

[0024] The computing device 102 (as well as computing devices 114, 116 118, or
other computing devices being used to participate in a collaboration session) may be
embodied as system 700 such as described with respect to Figure 7. For example, the
computing devices can each be any computing device such as, but not limited to, a laptop
computer, a desktop computer, a tablet, a personal digital assistant, a smart phone, a smart
television, a gaming console, wearable device, and the like.

[0025] Referring to Figure 2, the UserA 200 can input ink content (“ink input” 202)
to the content creation application 104. Ink input 202 can be processed by a digitizer as an
ink stroke 203 and rendered for display at the graphical user interface 204 by the Renderer
106 (e.g., using an object 106A that renders users’ ink). In a collaboration session, the
content creation application 104 is collaboration-enabled and communicates with the
collaboration service 112 over a network 205 to transmit the ink stroke 203 and receive ink
information from other users (e.g., “collab ink” 206A), which can be rendered by the
Renderer 106 (e.g., using object 106A) as displayed ink 207 in the graphical user interface
204. The ink information can include at least an ink point for an ink stroke and a user
identifier of the user inputting the ink stroke to the shared inking canvas. An ink point can
have a data structure indicating position and other parameters (e.g., pressure, color). In some
of the described implementations, an ink point can also include a semantic event.

[0026] Components (computing systems, storage resources, and the like) in the

operating environment may operate on or in communication with each other over network
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205. The network 205 can be, but is not limited to, a cellular network (e.g., wireless phone),
a point-to-point dial up connection, a satellite network, the Internet, a local area network
(LAN), a wide area network (WAN), a Wi-Fi network, an ad hoc network or a combination
thereof. Such networks are widely used to connect various types of network elements, such
as hubs, bridges, routers, switches, servers, and gateways. The network 205 may include
one or more connected networks (e.g., a multi-network environment) including public
networks, such as the Internet, and/or private networks such as a secure enterprise private
network. Access to the network 205 may be provided via one or more wired or wireless
access networks as will be understood by those skilled in the art.

[0027] The presence manager 108 “listens” to the strokes (e.g., ink points, semantic
events, parameters) received by the application 104 and determines a best location to place
a presence indicator (e.g., a presence icon). For example, the presence manager 108 can
evaluate the input 206 of user id and ink information (UserID, Collab Ink(sematic event,
parameters)) for a semantic event (e.g., start, continue, end) from the ink information 206A,
determines a presence region for a user identified by the user id, and suggests a location for
an ink presence indicator . This suggested location 208 is provided to the Renderer 106 to
display the presence icon 209. In various implementations, the presence icon 209 can
include a user’s profile picture, initials, name, randomly selected background color or
image, or user-selected color or image (or any combination of these items). The renderer
106 renders and animates the presence indicator, for example using an object 106B
rendering the presence indicator.

[0028] The presence icon helps to indicate that someone is inking at a location of
the screen. The presence icon does not have to follow the “live” ink (the ink appearing from
co-collaborators in real-time that can be displayed as 207). Rather, the suggested location
208 for the presence indicator can be rendered separate from the inking 207 being rendered
(see e.g., suggested location 208 with corresponding presence icon 209 and collab ink 206
with corresponding displayed ink 207). It is possible that the presence icon appears in the
graphical user interface before the ink, at the same time as the ink, or (less preferably) after
the start of the ink. The ink appearing logic is separate from the presence appearing logic,
for example, by having separate objects 106A and 106B for renderer 106. An inking canvas
allows for inking anywhere at any time (as opposed to restrictive lines for typing) and
therefore could cause distracting motion if the presence icon followed ink points that may
be on strokes made that cross each other from opposite ends, but form a cohesive picture.

The separation of inking logic and presence appearing logic can help avoid the presence
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icon from jumping around too much on a canvas.

[0029] Communication to and from the components such as the presence manager
108 and/or the renderer 106 and/or the collaboration service 112 may be carried out, in some
cases, via application programming interfaces (APIs). An API is an interface implemented
by a program code component or hardware component (hereinafter “API-implementing
component”) that allows a different program code component or hardware component
(hereinafter “API-calling component”) to access and use one or more functions, methods,
procedures, data structures, classes, and/or other services provided by the API-
implementing component. An API can define one or more parameters that are passed
between the API-calling component and the API-implementing component. The API is
generally a set of programming instructions and standards for enabling two or more
applications to communicate with each other and, when implemented over the Internet, is
commonly implemented as a set of Hypertext Transfer Protocol (HTTP) request messages
and a specified format or structure for response messages according to a REST
(Representational state transfer) or SOAP (Simple Object Access Protocol) architecture. For
the collaboration service, the communication is bi-directional, and therefore can be
implemented using HTTP/2, WebSocket, and other bi-directional protocols.

[0030] Figures 3A-3B illustrate example process flow diagrams for providing an ink
presence enhanced inking; Figures 4A and 4B illustrate example logic carried out by the ink
presence feature according to certain example implementations; and Figures 5A-5C
illustrate an example scenario of an ink presence feature for a collaboration session. In the
illustrated scenario, a content creation application 500 for a first user 502 is in a state with
a shared canvas 510. As illustrated in Figure 5A and described with respect to Figure 3A,
the participation of a number of users can, optionally, be represented using general presence
indicators 520. For example, referring to Figure 3A, in process 300, user identifier(s) for
any user participating in a shared inking canvas (e.g., shared canvas 510) can be received
(302) by an ink presence feature for the content creation application 500 at the first user’s
computing device. The ink presence feature can obtain (304) user information associated
with the received user identifier(s). This may be accomplished by, for example,
communication with a directory service. The general presence indicators 520 can indicate
users that view the shared canvas 510, and are not necessarily limited to those users who
are, or will be, inking on the shared canvas 510.

[0031] General presence indicators 520, for example in the form of icons can be

rendered (306) at a sidebar or menu. At least some of the user information can be displayed
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for each user participating in the shared inking canvas 510. Although the general icons 520
are described as being generated and managed by the ink presence feature, the process 300
for general icons 520 may be handled separately. For example, process 300 be part of the
collaboration-enabled content creation application. In other cases, the inclusion of general
icons 520 (and process 300) is part of the ink presence feature, but just not carried out by
the same feature as that determining the location for the presence indicator 208.

[0032] Referring to Figures 5B and 3B, in the illustrated scenario, one of the
collaboration participants has been inking content to the shared canvas 510 via their user
device (not shown). The ink presence feature of the content creation application 500 can
receive (310) at least an ink point for an ink stroke and a user identifier of the user inputting
the ink stroke to the shared canvas 410, determine (312) a presence region for the user, and
suggest (314) a location for the ink presence indicator to the renderer based on the
determination. The renderer receives the information from the presence manager (e.g., 108).
The information can include where to place the icon and who the user is. The renderer then
causes the presence icon 522 to surface. In addition, the presence manager 108 can inform
the renderer to update the location of the presence icon as well as inform the renderer to
remove an earlier icon.

[0033] The presence manager 108 or the presence renderer (e.g., object 106B) can
obtain user information associated with the received user identifier(s). This may be
accomplished by, for example, communication with a directory service. For example, when
the renderer is told (by the presence manager) to draw a presence icon in the suggested
location (e.g., suggested location 208 of Figure 2), the renderer (e.g., object 206B of Figure
2) checks if the user information is available. If not, the renderer provides a temporary icon
with a randomly selected appropriate background color, and the renderer asynchronously
attempts to get the user information (name, profile image etc.). Once the information is
retrieved, the information can be cached so that for any future user information requests (in
the same session) the information can be quickly retrieved by the renderer. This cache can
be cleared on the user’s sign-out of the shared canvas session. This same process can also,
in some cases, be carried out for the general icons 520 mentioned above.

[0034] Each presence identifier can have its own unique identification. For example,
the presence identifier icon itself can have its own identification as well as the user ID that
is associated with it. The presence manager can communicate the indicator identifier and
the user ID to the renderer along with the suggested location. This way the user who is

inking at an upper right corner of a screen and in the bottom left corner of the screen at the



18 Mar 2022

2018251560

10

13

20

25

30

same time can be represented by two different presence icons for the same user. Indeed, a
single user could have multiple presence icons on a single page.

[0035] A presence region refers to the part of a display that contains a grouping of
ink strokes (and other proximate content) that were input by a particular user. The presence
region is based on proximity of content. For example, a presence region can be based on a
bounding box of received ink points. A bounding box is a rectangle or other designated
shape that is bounding a stroke. The bounding box can be considered the tightest square put
around something (however, some implementations may add some area). If two different
users are inking in the same area, there are two presence regions for each user. In some
cases, if a new ink point happens to reside in two different presence regions belonging to
the same user, then the presence manager can choose the best presence region based, for
example on the location or time of the last stroke (or its point) that was added to each
presence region. Indeed, there can be multiple presence regions for a user that could overlap
or reside close together. The presence manager can decide between the presence regions
(for assigning the ink point) based on the distance from the last stroke within that presence
region, based on results from ink analysis, based on time (which presence region was the
last presence region that consumed a stroke), or a combination thereof.

[0036] Distances between ink points are one way that the presence manager
determines whether content is in a same presence region (and therefore the icon can stay at
a suggested location). However, when processing bandwidth is large enough for it to be
possible to analyze the inking within the time it takes for the ink to be rendered in real-time,
an ink analysis could be carried out to determine groupings of ink strokes. For example, ink
analysis can be used to identify letters, words, sentences, paragraphs, and/or drawings from
the ink strokes. Ink analysis can use the characteristics of the ink strokes (e.g., weight,
direction, pressure, color, and the like) and, in some cases, context, to determine groupings
of strokes.

[0037] The presence manager code (e.g., presence manager 108), when executed by
the user’s computing device, can determine whether or not other ink strokes associated with
the user identifier are in the shared inking canvas, determine whether or not the new ink
stroke(s) is/are within a predetermined distance from the previous ink stroke (and/or
determined presence region), and determine the time since a last stroke was input. As ink
strokes from a single user comes in, the code (of the presence manager) can determine out
if the ink strokes/points are close enough to each other to be considered part of the same

'presence region'. The ink strokes received by the collaboration-enabled content creation



18 Mar 2022

2018251560

10

13

20

25

30

application include at least a start event and an end event. If there are multiple points that
arrive in the same area/region, the presence icon does not move because, in certain
embodiments, the icon should appear in one spot while the user writes the word. The
presence manager can determine that the strokes are very close to each other (or use ink
analysis) and only one presence icon is needed because there is a cluster of strokes in close
proximity.

[0038] In one implementation, received ink information (e.g., collab ink 206A) is
considered to be in the same presence region for a particular user if the new ink points are
about a certain distance (e.g. 1.5 inches) from an existing presence region, in either x or y
direction. If there is no existing presence region for the user, then the presence region is
based on the bounding box of the live ink points. Based on the described approach, if the
same user inks in two 'different areas of the screen' (from the user's perspective), two
presence icons will appear for each presence region to bring attention to those separate
regions and indicate who is inking.

[0039] For example, as illustrated in Figure 4A, when ink information (e.g., user Id
and Collab ink 206 of Figure 2) is received (such as in operation 310 of Figure 3B), the
presence manager (e.g., 108) may determine (401) whether any other ink strokes are
associated with the user identifier. If there are no other ink strokes previously received by
that user, the presence manager can identify (402) a suggested location for the presence icon
as being within a determined distance from a first ink point of the ink stroke. If there are
other ink strokes received by that user, the presence manager may determine (403) whether
the ink point is within a predetermined distance of a stroke having the presence icon. If there
is an ink point within the predetermined distance, the presence manager does not have to
update (404) the location of the presence icon for the renderer. If there is no ink point within
the predetermined distance, then the presence manager can identify (405) a suggested
location for the presence icon as being within a determined distance from a first ink point
of the ink stroke.

[0040] As another example of operations 312 and 314, as illustrated in Figure 4B,
when ink strokes are received (e.g., after operation 310), the presence manager (e.g., 108)
may determine (410) whether or not there is any existing presence region associated with
the received user Id. In some cases, operation 410 may be carried out by identifying whether
a presence indicator identifier is stored for a particular user identifier. In some cases,
operation 410 may be carried out by identifying whether there exist any ink points associated

with a particular user identifier that have been received and displayed within a
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predetermined amount of time. In some cases, a combination of these steps may be carried
out.

[0041] If there is no existing presence region, the presence manager creates a new
presence region (412). Creating the new presence region (412) can include identifying a
bounding box of the received ink point. The bounding box may define the new presence
region. After determining a suggested location, the presence manager communicates to the
renderer to place a presence indicator a certain predetermined distance from the first ink
point (414). If there is an existing presence region, the presence manager determines
whether the new ink point is part of any existing presence regions (416). In some cases,
operation 416 includes determining whether the ink point is within a predetermined distance
from one or more ink points in the existing presence region or from the ink presence
indicator for that existing presence region. In some cases, operation 416 includes performing
ink analysis to determine whether the ink point is related to a prior ink point, the ink analysis
identifying one or more of letters, words, sentences, paragraphs, or drawings. In some cases,
operation 416 is a combination of these processes.

[0042] If the new ink is determined to be not part of any existing presence region,
the presence manager creates the new presence region (412) and, after determining a
suggested location, communicates to the renderer to place a presence indicator a certain
predetermined distance from the first ink point (414). However, if the new ink is determined
to be part of an existing presence region, the presence manager can determine whether the
ink is within a predetermined distance from the presence region’s indicator (418). If the
presence manager determines that the ink is not within a predetermined distance from the
presence region’s indicator, the presence manager updates the position of the presence
indicator (420) and communicates to the renderer the new suggested location. For example,
the presence indicator can communicate the corresponding indicator identifier and the user
ID to the renderer along with the suggested new location. If the presence manager
determines that the ink is within a predetermined distance from the presence region’s
indicator, no update is made to change the location of the presence indicator (422).

[0043] Referring to Figure 5C, in the illustrated scenario, based on the received ink
strokes, presence icon 522 has moved from the first location 523 to the second location 524.
As shown in the view of Figure 5C, additional indications of who is writing can be included.
For example, the general user’s presence icon 520A may have a visual indicator applied
(e.g., highlighting, color change, etc.) or a marker 526 can be displayed on the presence icon

520A to help facilitate who is an active participant as opposed to a participant that is merely
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viewing the shared canvas 510.

[0044] As mentioned above, the presence manager (e.g., 108) provides a suggested
location to the renderer (e.g., object 106B). In some implementations, the rendering code of
the renderer can move or otherwise adjust the presence icon to account for icon size or other
factors with respect to the display.

[0045] In one implementation, the suggested first presence location of the presence
indicator is the upper left corner of the first point in the presence region. Since the first
position of the presence indicator is the first point, the subsequent location of the points does
not have a strong effect on the best position of the presence icon. In some cases, particularly
when context indicates languages that are written from right to left are used, the first
presence location of the presence indicator may be the upper right corner of the presence
region.

[0046] If the presence region starts to get larger, then another location for the
presence indicator may be chosen. As a specific example, if the new ink points for a
particular presence region is 600 pixels away from the previous suggested location, then the
presence indicator can be moved closer to the new live ink points. It should of course be
understood that other locations, resolution, and sizes are contemplated.

[0047] The presence manager can also communicate to the renderer to remove a
presence icon (or other visual indicator) when conditions satisfy a remove event. In some
implementations, when an end event (e.g., the semantic event of “end”) is received for a live
ink stroke, a counter can be started for x seconds (where x is a number of seconds). If no
new points appear in that presence region by the end of the counter, the presence manager
can determine that conditions satisfy the remove event and the presence indicator is to be
removed. If a new live ink point is received by the presence manager, then the counter is
cancelled. This is to give the illusion of the presence indicator disappearing after x seconds
after the live ink user stopped inking in that area. If there are no live ink points coming into
a presence region (not even an end event) for a predetermined amount of time, then the
presence icon can also remove itself (e.g., the presence manager can determine that the
condition satisfies a remove event). In some cases, the presence manager effectuates the
removal of the presence icon by communicating the corresponding indicator identifier and
the user ID to the renderer along with a command to remove the presence icon identified by
the corresponding indicator identifier.

[0048] Figure 6 illustrates example scenario of an ink presence feature where

members of the collaboration group have different form-factor displays. Referring to Figure
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6, a first user 602A can be collaborating on a shared canvas using one content creation
application 600A and a second user 604A can be collaborating on the shared canvas using
another content creation application 600B that has a larger viewing canvas. The first user,
the second user, and a third user are shown drawing in the shared canvas. A presence icon
606 for the third user is shown in the viewport of the content creation application 600A for
the first user 602A and the viewport of the content creation application 600B for the second
user 604. The second user can see a presence icon 602 of the first user 602A by the region
the first user 602A is writing on the canvas. However, because of the difference in size of
the viewports, the first user cannot see the writing of the second user (e.g., content 620).
The renderer for the content creation application 600A can represent a location off screen
by an off-screen indicator 610 with presence icon 604 of the second user 604A.

[0049] The oftf-screen indicator 610 can come to the edge of the screen to indicate
that somebody is writing offscreen. In some cases, a presence icon could surface saying
someone is inking right now and it could have functionality enabling a user to click on it
and be taken to where someone was inking. The presence manager can provide the location
information to facilitate the action for moving to the location of the writing. For example,
in response to receiving an indication of selection of a presence icon (e.g., a tap), the user
can be provided with an option to navigate to the live ink. The renderer may, in some cases,
provide text or graphical information within the viewable region to convey that something
is being written outside the viewable region. The location of this message may be at a border
of the viewable region and/or in or around a general user presence indicator (e.g., 520 of
Figure 5A).

[0050] Figure 7 illustrates components of a computing device that may be used in
certain embodiments described herein.

[0051] Referring to Figure 7, system 700 may represent a computing device such as,
but not limited to, a personal computer, a reader, a mobile device, a personal digital assistant,
a wearable computer, a smart phone, a tablet, a laptop computer (notebook or netbook), a
gaming device or console, an entertainment device, a hybrid computer, a desktop computer,
a smart television, or an electronic whiteboard or large form-factor touchscreen.
Accordingly, more or fewer elements described with respect to system 700 may be
incorporated to implement a particular computing device.

[0052] System 700 includes a processing system 705 of one or more processors to
transform or manipulate data according to the instructions of software 710 stored on a

storage system 715.
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[0053] Examples of processors of the processing system 705 include general
purpose central processing units, graphics processing units, application specific processors,
and logic devices, as well as any other type of processing device, combinations, or variations
thereof. The processing system 705 may be, or is included in, a system-on-chip (SoC) along
with one or more other components such as network connectivity components, sensors,
video display components.

[0054] Software 710 may be implemented in program instructions and among other
functions may, when executed by system 700 in general or processing system 705 in
particular, direct system 700 or the one or more processors of processing system 705 to
operate as described herein.

[0055] The software 710 can include an operating system 718 and application
programs such as a content creation application 720 that includes the ink presence feature
for real-time collaboration as described herein. Device operating systems generally control
and coordinate the functions of the various components in the computing device, providing
an easier way for applications to connect with lower level interfaces like the networking
interface. It should be noted that the operating system may be implemented both natively
on the computing device and on software virtualization layers running atop the native device
operating system (OS). Virtualized OS layers, while not depicted in Figure 7, can be thought
of as additional, nested groupings within the operating system space, each containing an
OS, application programs, and APIs.

[0056] Storage system 715 may comprise any computer readable storage media
readable by the processing system 705 and capable of storing software 710 including the
content creation application 720.

[0057] Storage system 715 may include volatile and nonvolatile memories,
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 other data. Examples of storage media of storage system 715 include random access
memory, read only memory, magnetic disks, optical disks, CDs, DVDs, flash memory,
magnetic cassettes, magnetic tape, magnetic disk storage or other magnetic storage devices,
or any other suitable storage media. In no case is the storage medium a transitory propagated
signal.

[0058] Storage system 715 may be implemented as a single storage device but may
also be implemented across multiple storage devices or sub-systems co-located or

distributed relative to each other. Storage system 715 may include additional elements, such
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as a controller, capable of communicating with processing system 705.

[0059] The system can further include user interface system 730, which may include
input/output (I/O) devices and components that enable communication between a user and
the system 700. User interface system 730 can include input devices such as a mouse, track
pad, keyboard, a touch device for receiving a touch gesture from a user, a digitizer associated
with a stylus or screen, a motion input device for detecting non-touch gestures and other
motions by a user, a microphone for detecting speech, and other types of input devices and
their associated processing elements capable of receiving user input.

[0060] The user interface system 730 may also include output devices such as
display screen(s), speakers, haptic devices for tactile feedback, and other types of output
devices. In certain cases, the input and output devices may be combined in a single device,
such as a touchscreen display which both depicts images and receives touch gesture and
inking input from the user. A touchscreen (which may be associated with or form part of the
display) is an input device configured to detect the presence and location of a touch. The
touchscreen may be a resistive touchscreen, a capacitive touchscreen, a surface acoustic
wave touchscreen, an infrared touchscreen, an optical imaging touchscreen, a dispersive
signal touchscreen, an acoustic pulse recognition touchscreen, or may utilize any other
touchscreen technology. In some embodiments, the touchscreen is incorporated on top of a
display as a transparent layer to enable a user to use one or more touches to interact with
objects or other information presented on the display.

[0061] Visual output may be depicted on the display (not shown) in myriad ways,
presenting graphical user interface elements, text, images, video, notifications, virtual
buttons, virtual keyboards, or any other type of information capable of being depicted in
visual form.

[0062] The user interface system 730 may also include user interface software and
associated software (e.g., for graphics chips and input devices) executed by the OS in
support of the various user input and output devices. The associated software assists the OS
in communicating user interface hardware events to application programs using defined
mechanisms. The user interface system 730 including user interface software may support
a graphical user interface, a natural user interface, or any other type of user interface. For
example, the canvas interfaces with ink presence for the content creation application 720
described herein may be presented through user interface system 730.

[0063] Network interface 740 may include communications connections and

devices that allow for communication with other computing systems over one or more
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communication networks (not shown). Examples of connections and devices that together
allow for inter-system communication may include network interface cards, antennas,
power amplifiers, RF circuitry, transceivers, and other communication circuitry. The
connections and devices may communicate over communication media (such as metal,
glass, air, or any other suitable communication media) to exchange communications with
other computing systems or networks of systems. Transmissions to and from the
communications interface are controlled by the OS, which informs applications of
communications events when necessary.

[0064] Certain techniques set forth herein with respect to the content creation
application and/or presence manager and/or renderer may be described in the general
context of computer-executable instructions, such as program modules, executed by one or
more hardware processors. Generally, program modules include routines, programs,
objects, components, and data structures that perform particular tasks or implement
particular abstract data types.

[0065] Alternatively, or in addition, the functionality, methods and processes
described herein can be implemented, at least in part, by one or more hardware modules (or
logic components). For example, the hardware modules can include, but are not limited to,
application-specific integrated circuit (ASIC) chips, field programmable gate arrays
(FPGAs), system-on-a-chip (SoC) systems, complex programmable logic devices (CPLDs)
and other programmable logic devices now known or later developed. When the hardware
modules are activated, the hardware modules perform the functionality, methods and
processes included within the hardware modules.

[0066] Embodiments may be implemented as a computer process, a computing
system, or as an article of manufacture, such as a computer program product or computer-
readable medium. Certain methods and processes described herein can be embodied as
software, code and/or data, which may be stored on one or more storage media. Certain
embodiments of the invention contemplate the use of a machine in the form of a computer
system within which a set of instructions, when executed, can cause the system to perform
any one or more of the methodologies discussed above. Certain computer program products
may be one or more computer-readable storage media readable by a computer system (and
executable by a processing system) and encoding a computer program of instructions for
executing a computer process. It should be understood that as used herein, in no case do the
terms “storage media”, “computer-readable storage media” or “computer-readable storage

medium” consist of transitory propagating signals.
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[0067] Although the subject matter has been described in language specific to
structural features and/or 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
unless otherwise defined or disclaimed. Rather, the specific features and acts described
above are disclosed as examples of implementing the claims and other equivalent features
and acts are intended to be within the scope of the claims.

[0068] Throughout this specification and the claims which follow, unless the context
requires otherwise, the word "comprise", and variations such as "comprises" and
"comprising", will be understood to imply the inclusion of a stated integer or step or group
of integers or steps but not the exclusion of any other integer or step or group of integers or
steps.

[0069] The reference in this specification to any prior publication (or information
derived from it), or to any matter which is known, is not, and should not be taken as an
acknowledgment or admission or any form of suggestion that that prior publication (or
information derived from it) or known matter forms part of the common general knowledge

in the field of endeavour to which this specification relates.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A method comprising:

receiving, at a computing device, at least an ink point for an ink stroke and a user
identifier of a user inputting the ink stroke to a shared inking canvas;

determining, at the computing device, a presence region on the shared inking canvas
for the user;

determining, at the computing device, a suggested location for a presence icon based
on the ink point and the presence region, including:

providing the suggested location for the presence icon as a location at a
certain predetermined distance from a first received ink point for the presence
region; and

updating the location when the ink point is not within a predetermined
distance of the presence icon or the first received ink point for the presence region;
and

rendering, at the computing device, the presence icon in a graphical user interface
displaying the shared inking canvas.

2. The method of claim 1, further comprising:

removing the presence icon from the graphical user interface in response to
determining that conditions satisfy a remove event.

3. The method of claim 2, further comprising: starting a counter in response to
receiving an end event for the ink stroke, wherein the conditions satisfy the remove event
when the counter reaches a predetermined time before a new ink point is received.

4. The method of claim 2, wherein the conditions satisfy the remove event when no
new ink point is received for the presence region within a predetermined amount of time.

5. The method of claim 1, wherein determining the presence region on the shared
inking canvas for the user comprises:

determining, at the computing device, whether there are any existing presence
regions associated with the user identifier;

if it is determined that there is no existing presence region, creating a new
presence region;

if it is determined that there is an existing presence region, determining, at
the computing device, whether the ink point is related to the existing presence
region;

if it is determined that the ink point is related to the existing presence
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region, identifying the presence region as the existing presence region;
if it is determined that the ink point is not related to the existing
presence region, creating the new presence region.

6. The method of claim 5, wherein performing the determining of the suggested
location for the presence icon comprises:

if it is determined that there is no existing presence region, further placing the
presence icon a certain predetermined distance from the ink point of the new presence
region;

if it is determined that the ink point is related to the existing presence region,
determining whether the ink point is within a predetermined distance from the presence icon
for the existing presence region;

if it is determined that the ink point is within the predetermined distance, not
updating the suggested location for the presence icon;

if it is determined that the ink point is not within the predetermined distance,
updating the suggested location for the presence icon to be the certain predetermined
distance from the ink point of the existing presence region;

if it is determined that the ink point is not related to the existing presence region,
further placing the presence icon the certain predetermined distance from the ink point of
the new presence region.

7. The method of claim 1, wherein the presence icon comprises:

a presence icon, wherein the presence icon comprises a user’s profile picture, initials,
name, randomly selected background color or image, user-selected color or image, or
combination thereof.

8. The method of claim 7, further comprising:

obtaining user information for the presence icon from a directory service.

9. A computer readable storage medium having stored thereon an ink presence
feature of a content creation application that includes:

a presence manager code that, when executed by a computing device, defines a
presence region for where ink points are being drawn and determines whether incoming ink
points are part of a same presence region or different presence regions; and

a renderer code;

wherein the presence manager code, when executed by the computing device,
determines a location for a presence icon for each new ink point and the corresponding

presence region as determined by the presence manager code and provides the location
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information to the renderer of the content creation application so that, when the renderer

code is executed by the computing device, the presence icon is displayed to a user via a

graphical user interface of the content creation application, wherein the determination of a

location for a presence icon for an ink point and a corresponding presence region includes:

providing the suggested location for the presence icon as a location at a

certain predetermined distance from a first received ink point for the presence
region; and

updating the location when the ink point is not within a predetermined

distance of the presence icon or the first received ink point for the presence region.

10. The medium of claim 9, wherein the presence manager code comprises
instructions that, when executed by the computing device, direct the computing device to at
least:

determine, at the computing device, whether there are any existing presence regions
associated with the user identifier;

if it is determined that there is no existing presence region, create a new presence
region and determine the location for the presence icon for the new presence region;

if it is determined that there is an existing presence region, determine, at the
computing device, whether the ink point is related to the existing presence region;

if it is determined that the ink point is related to the existing presence region,
determine the location for the presence icon for that existing presence region;

if it is determined that the ink point is not related to the existing presence region,
create the new presence region and determine the location for the presence icon for the new
presence region.

11. The medium of claim 10, wherein the presence manager code further comprises
instructions that, when executed by the computing device, direct the computing device to
further:

determine the location for the presence icon for the new presence region by placing
the presence icon a certain predetermined distance from the ink point; and

determine the location for the presence icon for the existing presence region by
determining whether the ink point is within a predetermined distance from the presence icon
for the existing presence region;

if it is determined that the ink point is within the predetermined distance, not
updating the suggested location for the presence icon;

if it is determined that the ink point is not within the predetermined distance,
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updating the suggested location for the presence icon to be the certain predetermined
distance from the ink point of the existing presence region.

12. A system comprising:

one or more hardware processors;

one or more storage media;

a communication interface;

a display;

a collaboration-enabled content creation application stored on at least one of the one
or more storage media, that when executed by the one or more hardware processors direct
the one or more hardware processors to at least:

receive, via the communication interface, at least an ink point for an ink stroke and
a user identifier of a user inputting the ink stroke to a shared inking canvas;

determine a presence region on the shared inking canvas for the user;

determine a suggested location for a presence icon based on the ink point and the
presence region, including:

providing the suggested location for the presence icon as a location at a
certain predetermined distance from a first received ink point for the presence
region; and

updating the location when the ink point is not within a predetermined
distance of the presence icon or the first received ink point for the presence region;
and

render, to the display, the presence icon in a graphical user interface displaying the
shared inking canvas.

13. The system of claim 12, wherein the collaboration-enabled content creation
application that directs the one or more hardware processors to determine a presence region
on the shared inking canvas directs the one or more hardware processors to at least:

determine whether there are any existing presence regions associated with the user
identifier;

if it is determined that there is no existing presence region, create a new
presence region;

if it is determined that there is an existing presence region, determine whether
the ink point is related to the existing presence region;

if it is determined that the ink point is related to the existing presence

region, identify the presence region as the existing presence region;
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if it is determined that the ink point is not related to the existing

presence region, create the new presence region.
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