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Description

Title of Invention: METHOD AND APPARATUS FOR SHARING

[1]

[2]

[3]

[4]

[5]

[6]

PRESENTATION DATA AND ANNOTATION
Technical Field

The present inventive concept relates to a method and apparatus for allowing a
plurality of users to share presentation data between their devices, and more par-
ticularly, to sharing a document to be used in a presentation and synchronizing ad-
ditional records, e.g., an annotation and memo, which a user inputs in relation to the

document, and an interaction, e.g., a page change, with the document.

Background Art

Conventionally, a method of sharing a presentation is classified according to an in-
structor and students or according to a host and participants. Although a presentation is
performed bi-directionally, there are restrictions to sharing the presentation in terms of
various usabilities and limited accessibility to a plurality of users. Furthermore, it is in-
convenient to share a large amount of presentation materials and it is difficult to obtain
and manage annotation histories about the presentation materials.

As types of smart devices have diversified and a frequency of use thereof has
increased, a number of users who desire to display various contents on screens of their
smart devices has increased. Also, an increasing number of users tend to share contents
displayed on their smart devices with other users. Furthermore, an increasing number
of users tend to share interactions occurring in, for example, meetings, conferences, or

classrooms, in an easy and intuitive manner.
Disclosure of Invention

Technical Problem

As types of smart devices have diversified and a frequency of use thereof has
increased, a number of users who desire to display various contents on screens of their
smart devices has increased. Also, an increasing number of users tend to share contents
displayed on their smart devices with other users. Furthermore, an increasing number
of users tend to share

interactions occurring in, for example, meetings, conferences, or classrooms, in an
easy and intuitive manner.
Solution to Problem

According to an aspect of the present inventive concept, there is provided a method,
performed by a first device, of sharing presentation data with a second device, the
method including: converting the presentation data into at least one image; transmitting

the at least one image to the second device; displaying an image from among the at
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least one image on a screen of the first device, and transmitting image identification in-
formation about the displayed image to the second device; adding annotation data to
the displayed image, based on a user input; and transmitting annotation information
about the annotation data to the second device, wherein the second device displays an
image corresponding to the image identification information on a screen of the second
device based on the image identification information, and the second device displays
the annotation information on the image displayed on the screen of the second device
based on the annotation information.

Advantageous Effects of Invention

A paperless office may be established by converting conference

materials into an image and immediately transmitting and sharing the image,

and sharing information to be added during a conference, €.g., a memo, an

annotation, etc. Furthermore, a detailed record about the conference may be

preserved without having to take additional minutes.
Brief Description of Drawings

The above and other features and advantages of the present inventive concept will
become more apparent by describing in detail exemplary embodiments thereof with
reference to the attached drawings in which:

FIG. 1 is a block diagram of a presentation data sharing system according to an
exemplary embodiment;

FIG. 2 illustrates a screen image for setting up a meeting room, according to an
exemplary embodiment;

FIGS. 3A and 3B are block diagrams illustrating methods of sharing presentation
data, according to an exemplary embodiment;

FIG. 4 illustrates a method of converting presentation data into an image when the
presentation data includes a main content, and scripts or annotation, according to an
exemplary embodiment;

FIG. 5 illustrates a method of sharing annotation information between devices of a
system, according to an exemplary embodiment;

FIG. 6 illustrates a method of controlling synchronization or displaying of annotation
data, based on a mode, according to an exemplary embodiment;

FIG. 7 is a block diagram illustrating page synchronization according to an
exemplary embodiment;

FIG. 8 is a block diagram of a presentation data sharing system according to another
exemplary embodiment;

FIG. 9 is a block diagram of a host device according to an exemplary embodiment;

FIG. 10 is a block diagram of a participant device according to an e exemplary em-
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[23] FIG. 11 is a flowchart illustrating a method of transmitting information for syn-
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chronizing presentation data, annotation data, and a displayed page to a participant
device from a host device, according to an exemplary embodiment; and

FIG. 12 is a flowchart illustrating a method of synchronizing a participant device
with a host device, based on information received from the host device, according to an

exemplary embodiment.

Best Mode for Carrying out the Invention

The present inventive concept also provides smart synchronization for synchronizing
annotation information added during a conference even if a user participates late in the
conference.

According to an aspect of the present inventive concept, there is provided a method,
performed by a first device, of sharing presentation data with a second device, the
method including: converting the presentation data into at least one image; transmitting
the at least one image to the second device; displaying an image from among the at
least one image on a screen of the first device, and transmitting image identification in-
formation about the displayed image to the second device; adding annotation data to
the displayed image, based on a user input; and transmitting annotation information
about the annotation data to the second device, wherein the second device displays an
image corresponding to the image identification information on a screen of the second
device based on the image identification information, and the second device displays
the annotation information on the image displayed on the screen of the second device
based on the annotation information.

The method may further include transmitting image identification information about
the switched image to the second device, when the image displayed on the screen of
the first device is switched to another image, wherein the second device displays an
image corresponding to the image identification information about the switched image
on the screen of the second device based on the image identification information about
the switched image.

The method may further include: receiving annotation information generated by the
second device from the second device; and displaying annotation data included in the
received annotation information on the image displayed on the screen of the first
device.

The transmitting annotation information to the second device may include if a record
mode of the first device is a private memo mode, preventing the annotation in-
formation from being transmitted to the second device, and if the record mode of the

first device is a public writing mode, transmitting the annotation information to the
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second device.

According to another aspect of the present inventive concept, there is provided a
method, performed by a second device, of sharing presentation data with a first device,
the method may include: receiving presentation data converted into at least one image,
and image identification information about an image displayed on a screen of the first
device, from the first device; displaying, from among the at least one image, an image
corresponding to the image identification information on a screen of the second device;
receiving annotation information from the first device; and displaying annotation data
on the image displayed on the screen of the second device, based on the received an-
notation information, wherein the received annotation information includes annotation
data added to the image displayed on the screen of the first device, based on a user
input of the first device.

The method may further include: receiving switched image identification information
from the first device; and display an image corresponding to the switched image identi-
fication information on the screen of the second device, wherein the switched image
identification information identifies an image switched from the image displayed on
the first device.

The displaying annotation data may include displaying only the annotation data
based on a user input of the second device when a view mode of the second device is a
private view mode, and displaying the annotation data based on the user input of the
second device together with the annotation data based on the annotation information
received from the first device when the view mode of the second device is a public
view mode.

When the view mode of the second device is a user view mode, displaying the an-
notation data may include in the annotation information received from the first device,
according to a setting of the user view mode.

The displaying an image corresponding to the switched image identification in-
formation on the screen of the second device may include switching the image
displayed on the screen of the second image to another image, based on the switched
image identification information received from the first device, when the second
device is in a page non-synchronization mode, and switching the image displayed on
the screen of the second image to another image, based on a user input of the second
device, when the second device is in a page synchronization mode.

According to still another aspect of the present inventive concept, there is provided a
first device for sharing presentation data with a second device, the first device
including: a data conversion unit which converts presentation data into at least one
image; a display unit which displays an image from among the at least one image on a

screen of the first device; an input interface which receives annotation data; an in-
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formation processor which generates image identification information about the
displayed image and annotation information including the annotation data; and a com-
munication unit which transmits the at least one image, the image identification in-
formation, and the annotation information to the second device, wherein an image cor-
responding to the image identification information is displayed on a screen of the
second device, and the second device displays the annotation information on the image

displayed on the screen of the second device based on the annotation information.
According to yet another aspect of the present inventive concept, there is provided a

second device for sharing presentation data with a first device, the second device
including: a communication unit which receives at least one image, image identi-
fication information about an image displayed on a screen of the first device, and an-
notation information, from the first device; a display unit which displays an image,
from among the at least one image, corresponding to the image identification in-
formation on a screen of the second device, and displays annotation data on the image
displayed on the screen of the second device, wherein the received annotation in-
formation includes annotation data added to the image displayed on the screen of the
first device, based on a user input of the first device.

Mode for the Invention

As used herein, the term "and/or" includes any and all combinations of one or more
of the associated listed items.

FIG. 1 is a block diagram of a presentation data sharing system according to an
exemplary embodiment. Referring to FIG. 1, a first device 110 acts as a host device.
Presentation data displayed on the first device 110 is transmitted to a plurality of
devices included in the presentation data sharing system, e.g., a second device 120, a
third device 130, and an Nth device 190. The presentation data having the same format
as that of the first device 110 may be directly transmitted to another device, or may be
converted to another format, e.g., an image format or a pdf file format, and then
transmitted to another device.

The same content is displayed on the screens of the plurality of the devices included
in the presentation data sharing system unless particular circumstances occur. In detail,
the screens of all the plurality of devices are synchronized according to the content
displayed on the first device 110 acting as the host device but content displayed on
another device that does not act as the host device may be displayed on the screens of
the other devices through an additional setting operation. Generally, in the present
inventive concept, the first device 110 means the host device. For example, if during a
conference, a user of the third device 130 has some pertinent material, then a reference

device synchronized with the first device 110 or a host of the conference may be
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requested to be switched from the first device 110 to the third device 130. In other
words, the third device 130 may transmit a request to switch the reference device to the
host device, and the reference device may be switched when the host device accepts
the request.

Inversely, the first device 110 may transmit this request to the third device 130, and
the reference device may be switched when the third device 130 accepts the request.
However, the present inventive concept is not limited to the above methods and any of
other various methods may be used.

A user of the host device may add additional records in various formats to a
displayed screen image. For example, particular content may be underlined or an an-
notation may be inserted into the displayed screen image.

Otherwise, an additional diagram may be inserted into or particular content may be
deleted from the displayed screen image. Such various edited items mentioned above
may be synchronized with the other devices of the presentation data sharing system so
that they are also displayed on the screens of the other devices. Hereinafter, such ad-
ditional records are referred to as 'annotation data'.

In detail, when such an additional record is input to a device by using a user input
interface, e.g., a keypad, a touchpad, a stylus, or an S-pen, annotation information
including annotation data is generated. The annotation information is transmitted to the
other devices of the presentation data sharing system. Each of the other devices
receiving the annotation information displays the annotation data, e.g., underlines,
memos, annotations, or the like, on the screen thereof, based on the annotation in-
formation. If the specifications of a device are not the same as those of the host device,
the annotation data may be synchronized through a transformation process, e.g.,
resizing or a color change.

The user of the host device may modify content displayed on the screen thereof. For
example, when presentation data consists of several pages, a current page may be
switched to a subsequent page, a preceding page, or a page corresponding to a desired
page number. Hereinafter, a page may be understood as an image. A displayed image
may be expanded or moved in a desired direction. The host device receiving such a
command via a user input interface transmits information for performing an operation
corresponding to the command, to another device. For example, when a page change is
performed, identification (ID) information indicating a current page may be
transmitted. Such image ID information may be referred to as 'user interaction in-
formation'. A device receiving the user interaction information displays a page corre-
sponding to the user interaction information.

The presentation data sharing system performing the above operations described

above with reference to FIG. 1 does not need a conventional server.
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For example, the above operations may be performed via the internet, an intranet,
Wi-Fi, or a Wibro communication network. Any device capable of receiving and
transmitting data via a communication network may be applied to a third-generation
(3G) or fourth-generation (4G) communication environment.

The present inventive concept is available to a system including smart devices.
Examples of smart devices include smart phones, tablets, personal computers (PCs),
and smart televisions (TVs) having various screen resolutions. The host device may be
a general PC but the second, third, and/or Nth device may be smart devices or
notebook computers (e.g., lap-top computers). A system according to an exemplary
embodiment may be applied to any device capable of using a network and is not
limited to the above description.

FIG. 2 illustrates a screen image for establishing a meeting room, according to an
embodiment. A user may select a + New Meeting Room' 210 to set up a new meeting
room. The established meeting room may have various attributes according to a user
setting. The meeting room may be open to all devices that are accessible to the meeting
room or may be open to a limited number of devices by setting a password. If a
number of devices that may participate in the meeting room is fixed and a number of
devices that participate in the meeting room reaches the fixed number of devices, then
other devices may be prevented from participating in the meeting room or the meeting
room may not appear in the screen image of FIG. 2. When a user sets up a new
meeting room as described above, a device of the user may act as a host device.

FIG. 2 illustrates 'Math Studies' 220, Refresh' 230, and 'Class 214" 240 as already
setup meeting rooms. A device that sets up a meeting room and other devices that par-
ticipate in the meeting room may form a presentation data sharing system according to
an exemplary embodiment as illustrated in FIG. 1.

An interface as described above with reference to FIG. 2 may be provided using an
operating system of a device or an application. Otherwise, in some cases, a process of
setting up and participating in a meeting room may be omitted. For example, when a
user device operates in a predetermined mode, a system that automatically senses the
host device and synchronizes presentation materials, annotation data, and interactions
with the host device may be automatically set up. This method may be available to a
conference that is held in an independent space. Also, even if participants participating
in a meeting room join a conference or a lecture late, and thus do not participate from
the start of the conference or the lecture, the participants may receive and synchronize
all annotation information generated starting from the start of the conference or the
lecture.

FIGS. 3A and 3B are block diagrams illustrating a method of sharing presentation

data, according to an exemplary embodiment. In the present disclosure, the pre-
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sentation data is not limited to data in a presentation format, e.g., a PowerPoint or
Keynote format. Examples of the presentation data may include various types of
document files, web pages, and image files.

If a lecture is conducted through only writing on a blackboard or blank page of host
device, the presentation data may be a blank image to which annotation data may be
applied. Specifically, FIG. 3A illustrates a case where a first device 110 directly
transmits presentation data to a second device 120. FIG. 3B illustrates a case where a
first device 110 converts presentation data to a desired format and then transmits the
presentation data to a second device 120. The method of FIG. 3A is available when the
types of all devices included in a system are the same or when all the devices may
support the format of the presentation data to be shared. Also, the method of FIG. 3A
is available in a network environment appropriate for transmitting the amount of the
presentation data. In general, presentation data cannot be used in each device before
transmission of the presentation data ends when the presentation data is not converted
and is directly transmitted. However, when the presentation data is converted to image
files and is then transmitted, the image files may be sequentially displayed in the order
that the image files are transmitted, before all the presentation data is transmitted.
Thus, a piece of data corresponding to the start of material of a conference may be first
transmitted and then the other pieces of the data may be transmitted during the
conference.

However, if the types of the devices included in the system are the same or if the
types of the devices are different from one another but support the presentation data,
then the method of FIG. 3A may not be always guaranteed. Since most devices support
image files, the first device 110 may convert presentation data to an image file format
and then transmit the presentation data to the second device 120 in this case.

Any of various methods may be performed to convert presentation data to an image
file format. Basically, a piece of presentation data corresponding to one page may be
converted into one image. Otherwise, a piece of the presentation data corresponding to
two pages may be converted into one image.

Such a ratio of transformation may be determined in consideration of a resolution of
the presentation data and a resolution of a device. For example, when a ratio between
the width and height of the presentation data is 1:1 and a ratio between the width and
height of the device is 2:1, it may be appropriate to convert a piece of the presentation
data corresponding to two pages into one image.

FIG. 4 illustrates a method of converting presentation data into an image when the
presentation data includes main contents, and scripts or annotation, according to an
exemplary embodiment. A host of a conference or a speaker who will present a

particular topic may prepare not only contents to be presented to participants but also
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scripts or memos. In this case, the presentation data includes main contents that all the
participants can view, and script contents that only a user of a host device can view.

A presentation file 410, for example a PowerPoint file, may include main contents
412, script 414, and a slide list 416. When converting the presentation file 410 into an
image and transmitting the image to other devices, the host device may convert only
content of the main contents 412 into an image and transmit the image to the other
devices.

When the presentation data is a general document file 420, the user may add contents
corresponding to script by using annotations or memos. In this case, when the pre-
sentation file 410 is converted into an image and the image is transmitted to the other
devices, the host device may convert only the content of the main contents 422 into an
image and transmit the image to the other devices, and may display content corre-
sponding to script 424 on only the host device.

The image converted from the presentation data may be managed in units of pages.
Page information may be image ID information. For example, when the page in-
formation is '3', an image having the image ID information of '3' may be displayed.
Page synchronization may be performed by displaying an image having the same
image ID information as that of an image displayed on the host device, on all devices
of a system, as will be described in detail with reference to FIG. 7.

The devices of the system may have different resolutions. For example, referring to
FIG. 1, the first device 110 may have a resolution of 1024x768, the second device 120
may have a resolution of 960x480, and the third device 130 may have a resolution of
800x600. An image converted from presentation data according to the first device 110
acting as a host device may not be appropriately displayed on another device. When
receiving an image generated by the first device 110, each of the devices of the system
may resize the image according to a resolution thereof. Otherwise, the first device 110
may receive information about resolutions of the devices of the system, convert the
presentation data into images having sizes that may be respectively and appropriately
displayed on the devices, based on the received information, and then transmit the
images to the devices.

FIG. 5 illustrates a method of sharing annotation information between devices of a
system, according to an exemplary embodiment. In the present disclosure, examples of
annotation data may include all data that may be displayed on a device via a user
interface, e.g., underlines, highlights, annotation, diagrams, charts, memo like notes,
hereinafter “notes,” content deletion, and the like. For example, when a user of the first
device 110 of FIG. 1 desires to focus on a particular portion of presented material in
presentation data displayed on the first device 110, via a user input interface, the first

device 110 generates annotation information, based on a command input by the user
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input interface. The annotation information is transmitted to all the devices of the
system, including the second device 120 of FIG. 1. Then, the second device 120 may
display the annotation data, based on the annotation information, thereby realizing
'smart synchronization (Smart Sync)'.

The annotation information may have any of various types. For example, when a
focus is to be on a particular region, image information used to focus on the particular
region, e.g., a color, thickness, length, transparency, etc., may be transmitted to another
device. In order to write a memo by separately extracting a text of the particular region
in the form of a note, the annotation information may be generated using information
and text data needed to display the note. When the first device 110 selects a particular
diagram or chart, information about the diagram or chart may be generated as the an-
notation information and then be transmitted to another device.

Examples of the annotation information may further include other information
needed to appropriately display the annotation data on a device. For example, the an-
notation information may be information about device specifications, including page or
image ID information and device resolution, or information about a time when or an
order in which the annotation data is input. Also, the annotation information may
include image ID information of the first device 110 that generates the annotation in-
formation.

If the types of the devices of the system are the same or the user interface for
inputting the annotation data is compatible with an operating system or an application,
the annotation information may be information about an input command. For example,
when the first device 110 adds an annotation, the first device 110 does not generate in-
formation about the annotation in the form of an image and transmit the image to the
second device 120 but may transmit information, which is input when the first device
110 adds the annotation, i.e., the input command, to the second device 120. The second
device 120 may display the annotation on the screen of the second device 120, in the
same manner that the annotation has input in the first device 110, based on the in-
formation about the annotation data, i.e., the input command.

If the types of the devices of the system are not the same, the devices of the system
may have different resolutions. The size of the annotation data, e.g., an annotation,
which is made according to the first device 110 acting as the host device, may be too
large or small to be directly displayed on the second device 120. Thus, when the an-
notation information is generated based on collected device information, even though
the annotation data is displayed other devices having different resolution from the first
device 110, then annotation information may be generated to correspond to the an-
notation data displayed on the first device 110. Otherwise, when the second device 120

receives the annotation information from the first device 110, the second device 120
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may reconstruct the annotation data, for example, according to the resolution thereof,
through resizing to be appropriately displayed on the second device 120. Here, "appro-
priately" means that the presentation data and annotation data displayed on the first
device 110 are displayed on the second device 120 maintaining the arrangement of all
the items displayed in the first device 110.

The annotation information may include information about a point of time when each
piece of the annotation data is input. The annotation data may be stored according to a
time order (history) by using record time information. Also, the annotation data may be
sequentially canceled or re-input. Each piece of the annotation data may be indi-
vidually managed based on the record time information, and users of the devices of the
system may selectively display or store a portion of the annotation data being smart-
synchronized with the host device.

The location of the displayed annotation data may be adjusted according to user
input. In particular, if the annotation data is an added note or chart that does not focus
on a particular text or region, the location of the displayed annotation data may be
adjusted according to a user preference.

FIG. 6 illustrates a method of controlling synchronization or displaying of annotation
data, based on a mode, according to an exemplary embodiment. A menu for annotation
data synchronization and/or annotation data display mode change, i.e., an annotation
data setting menu 620, may be located on a region of a screen 610 of a device that
displays presentation data. An interface for setting a record mode 622 and an interface
for setting a view mode 624 may be located in an upper region and a lower region of
the annotation data setting menu 620, respectively.

The record mode 622 will now be described. When the record mode 622 indicates a
private memo, annotation data that a user inputs is displayed only on a target device. In
other words, the annotation information is not transmitted to other devices. However,
annotation information including record time information which indicates the time the
annotation is input for cancellation/re-input of the annotation data may be generated in
this case.

When the record mode 622 indicates public writing, the target device generates an-
notation information and transmits the annotation information to the other devices,
based on user input. Each of the devices that receive the annotation information
displays annotation data on a screen thereof, based on the received annotation in-
formation. In other words, the public writing means a state in which smart synchro-
nization is activated.

The view mode 624 will now be described. If the view mode 624 indicates a public
view, all synchronized annotation data is displayed.

Annotation data of all devices that is input when the record mode 622 indicates
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public writing, is displayed. However, when the view mode 624 indicates a private
view, only annotation data input from an input interface of a target device is displayed.
That is, annotation data based on annotation information received from other devices is
not displayed.

The current exemplary embodiment has been described with respect to a particular
device of or all devices of a system, but may be performed in units of devices. For
example, the record mode 622 may be set in units of devices. A user of a particular
device may designate a device that may receive annotation information that the user
inputs. Also, in the case of the view mode 624, a user of a particular device may view
annotation data of only a desired device. For example, when a conference is conducted
according to an exemplary embodiment, a device of a speaker or an important par-
ticipant may be designated to selectively view annotation data of the designated
device. As another example, a lecture may be delivered using a smart blackboard,
according to an exemplary embodiment. In this case, a host device (e.g., a device of a
professor) may receive a request to synchronize annotation data of a particular device
(e.g., a device of a student) included in the system, from the particular device.
Otherwise, a particular device may be designated and annotation data of the designated
device may be synchronized. Optionally, all pieces of annotation data may be syn-
chronized, and may be synchronized from when a request for the synchronization is
received or device designation is performed until the request or device designation is
canceled. When the host device accepts the request or a device is designated, an-
notation data received from this device is synchronized with all the devices of the
system.

Such annotation data may be stored according to any of various methods

Each piece of annotation data may be separately stored together with record time in-
formation. Otherwise, annotation data, e.g., a memo, annotations, or underlines of each
page, may be stored in the form of an image. The annotation data in the form of an
image may be separately stored in such a manner that a background image thereof may
be transparent. Otherwise, a state in which an image converted from presentation data
and annotation data are combined together may be stored in the form of an image.
Otherwise, presentation data may be stored in such a manner that corresponding an-
notation data may be added to each page of presentation data that is not converted into
an image. Such an image and presentation data may be stored in a storage space of a
device, an additional storage medium, a server, a file cloud, etc.

FIG. 7 is a block diagram illustrating page synchronization according to an
exemplary embodiment. Presentation data may be converted into images and may then
be managed in units of pages. Page information may be image ID information. When a

seventh page is displayed on a first device 110 which is a host device, a first device
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110 transmits image ID information corresponding to the seventh page to each of
devices. Each of the devices synchronizes a page corresponding to the received image
ID information.

Page synchronization may be activated or deactivated according to a device setting.
For example, when in a page synchronization mode, a third device 130 sets page syn-
chronization to be 'OFF', a currently displayed page of the third device 130 is not
changed and is maintained even though a currently displayed page of the first device
110, acting as a host device, are changed to some different page. The other devices, the
page synchronizations of which are set to be 'ON’, display the changed page displayed
on the first device 110.

A process of smart-synchronizing annotation data in a state in which page synchro-
nization is canceled (page non-synchronization mode) will now be described. Even
though the third device 130 sets page synchronization to be 'OFF' but maintains smart
synchronization, the third device 130 continuously receives annotation information
from the first device 110. The annotation information may include information about
an image displayed in a background of the third device 130 when the annotation data is
input, or may include page information corresponding to the image. The third device
130 synchronizes the annotation data, based on the page information. That is, when the
first device 110 inserts a particular memo into the seventh page, annotation in-
formation is generated based on the inserted memo and is then transmitted to all
devices of a system. The second device 120, for example, which displays the seventh
page displayed on the first device 110 appropriately displays annotation data, based on
the received annotation information. However, since the third device 130 displays the
third page, even though annotation data corresponding to the seventh page is
generated, the annotation data is not displayed on the third device 130. When page syn-
chronization of the third device 130 is activated, i.e., is 'ON', both the seventh page and
annotation data displayed on the first device 110 are displayed on the third device 130.

FIG. 8 is a block diagram of a presentation data sharing system 800 according to
another exemplary embodiment. The presentation data sharing system 800 includes a
host device 810, a clerk device 820, and a participant device 830. The host device 810
displays presentation data with script related thereto. In this case, only a portion of the
presentation data may be converted into images and may then be transmitted to the par-
ticipant device 830. When an interaction, e.g., turning pages, is performed by the host
device 810, the interaction is directly reflected in all participant devices including the
participant device 830, in real time. Since the scripts are displayed on the host device
810, a speaker who uses the host device 810 may conduct a conference based on the
scripts. In this case, if the host device 810 has a volume up/down button or may

recognize predetermined gestures or voice recognition, then it is possible to move to a
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desired page by using particular speech, e.g., by saying next'. Comments or memos
may be input from the clerk device 820. Annotation information generated by the clerk
device 820 may be transmitted to other devices of the presentation data sharing system
800 so as to share the annotation information.

FIG. 9 is a block diagram of a host device according to an exemplary embodiment.
Parts of descriptions regarding apparatuses and methods described with reference to
FIGS. 9 to 12 below, which are redundant due to the above descriptions, are not
provided here again. Referring to FIG. 9, a first device 110 includes a data conversion
unit 910, an information processor 920, a display unit 930, a communication unit 940,
and an input interface 950.

The data conversion unit 910 converts presentation data into images. The commu-
nication unit 940 transmits the images to a second device 120. The data conversion
unit 910 may convert the images to a last page of the presentation data, starting from a
first page of the presentation data. The communication unit 940 may transmit the
converted images to the second device 120 according to an order of completion of the
conversion or according to a sequence of pages included in the presentation data. The
display unit 930 displays a predetermined image from among the images converted
from the presentation data. The predetermined image may correspond to the first page
of the presentation data, may be set by a user, may be a presentation image that is last
performed, or an image subsequent to the presentation image last performed. The in-
formation processor 920 generates image ID information about the displayed image,
and the communication unit 940 transmits the image ID information to the second
device 120. The second device 120 displays an image corresponding to the image ID
information on a screen of the second device 120 from among the images.

The input interface 950 receives annotation data about the displayed image received
from a user. The information processor 920 may generate annotation information
including information needed for the second device 120 to express annotation data.
The display unit 930 displays the annotation data on the displayed image, and the com-
munication unit 940 transmits the annotation information to the second device 120.

When the image displayed on the display unit 930 of the first device 110 is switched
to another image, the information processor 920 generates image ID information about
the switched image and transmits the image ID information to the second device 120.
If the received image ID information does not correspond to the image displayed on
the second device 120, the second device 120 may switch the displayed image thereon
to the image indicated by received the image ID information.

FIG. 10 is a block diagram of a second device 120 according to an exemplary em-
bodiment. Basically, the second device 120 may have the same structure as that of a

host device acting as the first device 110. In other words, whether a device is the par-
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ticipant device or the host device depends on an operation of the device, not on a
structure thereof.

However, any device capable of performing only some of the operations described
above with reference to FIG. 9 may act as the second device 120.

The second device 120 may include a communication unit 1040 and a display unit
1030. The second device 120 may further include an input interface 1030.

The communication unit 1040 receives an image, image ID information, and an-
notation information from the first device 110. The image may be converted from pre-
sentation data by the first device 110. The image ID information identifies an image
displayed on a screen of the first device 110. The annotation information includes in-
formation needed to express annotation data on a screen of a second device 120. The
display unit 1030 displays an image from among received images, based on the image
ID information, and displays annotation data on the displayed image, based on the an-
notation information.

A case where the second device 120 further includes an input interface unit 1050, a
data conversion unit 1010, and an information processor 1020 may be the same as or
similar to the cases described above and particularly with reference to FIGS. 1, 6, 7,
and 9.

FIG. 11 is a flowchart illustrating a method of transmitting information for syn-
chronizing presentation data, annotation data, and a displayed page to a participant
device from a host device, according to an exemplary embodiment.

Referring to FIG. 11, the host device converts presentation data into images
(operation 1110), displays an image from among the images on a screen thereof, and
transmits the image to the second device (operation 1120).

Then, the host device generates image ID information about the displayed image and
transmits the image ID information to the second device (operation 1130). Then, when
a user inputs an annotation to the displayed image (operation 1140), the host device
generates annotation information and then transmits the annotation information to the
second device (operation 1150).

FIG. 12 is a flowchart illustrating a method of synchronizing a second device with a
host device, based on information received from the host device, according to an
exemplary embodiment.

Referring to FIG. 12, the second device receives images and image ID information
from the host device (operation 1210). Then, the second device displays an image cor-
responding to the image ID information from among the images (operation 1220).
Then, when receiving annotation information (operation 1230), annotation data
included in the annotation information is displayed on the displayed image (operation
1240).
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It would be interpreted by one of ordinary skill in the art that the block diagrams
described in the exemplary embodiments conceptually indicate a circuit for realizing
principles of the present inventive concept.

Similarly, it would be obvious to one of ordinary skill in the art that a predetermined
flowchart, a flow graph, a state transition diagram, and pseudo code may be sub-
stantially expressed in a computer-readable recording medium and indicate various
processes executed by a computer or a processor, even if the computer or processor is
not explicitly shown. Accordingly, the exemplary embodiments may be written as
computer programs and implemented in general-use digital computers that execute the
programs using a computer readable recording medium. Examples of the computer
readable recording medium include magnetic storage media (e.g., ROM, floppy disks,
hard disks, etc.), optical recording media (e.g., CD-ROMSs, or DVDs), etc.

The functions of various elements shown in diagrams may be provided by using not
only hardware that executes suitable software, but also by exclusively using hardware.
When the functions are provided by a processor, the functions may be provided by a
single exclusive processor, a single common processor, or a plurality of individual
processors, wherein some processors are shared. Also, the terms 'processor' and
‘controller’ shall not be interpreted to exclusively indicate hardware for executing
software, and may unlimitedly and implicitly include digital signal processor (DSP)
hardware, read-only memory (ROM) for storing software, random access memory
(RAM), and a nonvolatile storage device.

In the claims, an element expressed as a unit for performing a certain function may
include a predetermined method of performing the certain function, and may include a
combination of circuit elements for performing the certain function, or software in a
predetermined form including firmware or microcode combined with a suitable circuit
for executing software for performing the certain function.

In the present specification, 'an exemplary embodiment' and other modified ex-
pressions mean that a certain feature, structure, or characteristic is included in at least
one embodiment. Accordingly, the expression "an exemplary embodiment” and other
modified examples in the present specification may not denote the same embodiment.

In the present specification, the expression "at least one of A and B" is used to
include a selection of only A, only B, or both A and B. Furthermore, the expression "at
least one of A through C" may be used to include a section of only A, only B, only C,
only A and B, only B and C, or all of A through C. One of ordinary skill in the art
would be able to clearly interpret a similar expression with more elements.

While this inventive concept has been particularly shown and described with
reference to exemplary embodiments thereof, it will be understood by those of

ordinary skill in the art that various changes in form and details may be made therein
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without departing from the spirit and scope of the inventive concept as defined by the
appended claims. The exemplary embodiments should be considered in a descriptive
sense only and not for purposes of limitation. Therefore, the scope of the inventive
concept is defined not by the detailed description but by the appended claims, and all
differences within the scope will be construed as being included in the present

inventive concept.
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Claims

A method, performed by a first device, of sharing presentation data
with a second device, the method comprising:

converting the presentation data into at least one image;

transmitting the at least one image to the second device;

displaying an image from among the at least one image on a screen of
the first device, and transmitting image identification information about
the displayed image to the second device;

adding annotation data to the displayed image, based on a user input;
and

transmitting annotation information about the annotation data to the
second device,

wherein the second device displays an image corresponding to the
image identification information on a screen of the second device based
on the image identification information, and

the second device displays the annotation information on the image
displayed on the screen of the second device based on the annotation
information.

The method of claim 1, further comprising transmitting image identi-
fication information about a switched image to the second device, when
the image displayed on the screen of the first device is switched to
another image,

wherein the second device displays an image corresponding to the
image identification information about the switched image on the
screen of the second device based on the image identification in-
formation about the switched image.

The method of claim 1, wherein the annotation information is stored in
units of pages corresponding to the image to which the annotation data
is added.

The method of claim 1, wherein the annotation information is stored
together with information about an order in which the annotation data is
added.

The method of claim 1, further comprising:

receiving annotation information generated by the second device from
the second device; and

displaying annotation data included in the received annotation in-

formation on the image displayed on the screen of the first device.
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The method of claim 1, wherein the transmitting annotation in-
formation to the second device comprises:

if a record mode of the first device is a private memo mode, preventing
the annotation information from being transmitted to the second device,
and

if the record mode of the first device is a public writing mode,
transmitting the annotation information to the second device.

A method, performed by a second device, of sharing presentation data
with a first device, the method comprising:

receiving presentation data converted into at least one image, and
image identification information about an image displayed on a screen
of the first device, from the first device;

displaying, from among the at least one image, an image corresponding
to the image identification information on a screen of the second
device;

receiving annotation information from the first device; and

displaying annotation data on the image displayed on the screen of the
second device, based on the received annotation information,

wherein the received annotation information comprises annotation data
added to the image displayed on the screen of the first device, based on
a user input of the first device.

The method of claim 7, further comprising:

receiving switched image identification information from the first
device; and

displaying an image corresponding to the switched image identification
information on the screen of the second device,

wherein the switched image identification information identifies an
image switched from the image displayed on the first device.

The method of claim 7, wherein the displaying annotation data
comprises displaying only the annotation data based on a user input of
the second device when a view mode of the second device is a private
view mode, and

displaying the annotation data based on the user input of the second
device together with the annotation data based on the annotation in-
formation received from the first device when the view mode of the
second device is a public view mode.

The method of claim 9, wherein, when the view mode of the second

device is a user view mode, displaying the annotation data included in
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the annotation information received from the first device, according to
a setting of the user view mode.

The method of claim 8, wherein the displaying an image corresponding
to the switched image identification information on the screen of the
second device comprises switching the image displayed on the screen
of the second image to another image, based on the switched image
identification information received from the first device, when the
second device is in a

page non-synchronization mode, and

switching the image displayed on the screen of the second image to
another image, based on a user input of the second device, when the
second device is in a page synchronization mode.

The method of claim 7, wherein the displaying annotation data
comprises resizing the annotation data based on resolutions of the first
and second devices and then displaying the resized annotation data.

A first device for sharing presentation data with a second device, the
first device comprising:

a data conversion unit which converts presentation data into at least one
image;

a display unit which displays an image from among the at least one
image on a screen of the first device;

an input interface which receives annotation data;

an information processor which generates image identification in-
formation about the displayed image and annotation information
including

the annotation data; and

a communication unit which transmits the at least one image, the image
identification information, and the annotation information to the second
device,

wherein an image corresponding to the image identification in-
formation is displayed on a screen of the second device, and

the second device displays the annotation information on the image
displayed on the screen of the second device based on the annotation
information.

The first device of claim 13, wherein, when the image displayed on the
screen of the first device is switched to another image, the information
processor generates image identification information about the

switched image, the communication unit transmits the image identi-
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fication information about the switched image to the second device, and
the second device displays an image corresponding to the image identi-
fication information about the switched image on the screen of the
second device.

A second device for sharing presentation data with a first device, the
second device comprising:

a communication unit which receives at least one image, image identi-
fication information about an image displayed on a screen of the first
device, and annotation information, from the first device;

a display unit which displays an image, from among the at least one
image, corresponding to the image identification information on a
screen of the second device, and displays annotation data on the image
displayed on the screen of the second device,

wherein the received annotation information comprises annotation data
added to the image displayed on the screen of the first device, based on

a user input of the first device.
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