
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
3 

32
7 

58
1

A
1

TEPZZ¥¥ 758_A_T
(11) EP 3 327 581 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
30.05.2018 Bulletin 2018/22

(21) Application number: 16207549.3

(22) Date of filing: 30.12.2016

(51) Int Cl.:
G06F 17/22 (2006.01)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME
Designated Validation States: 
MA MD

(30) Priority: 29.11.2016 US 201615364223

(71) Applicant: Kukudocs Inc.
Gyeonggi-do 3488 (KR)

(72) Inventors:  
• Kim, Hyun Jun

07032 Seoul (KR)
• Jo, Seong Jun

21400 Incheon (KR)
• Lee, Seung Jik

14913 Gyeonggi-do (KR)

(74) Representative: Dantz, Jan Henning et al
Loesenbeck - Specht - Dantz 
Patent- und Rechtsanwälte 
Am Zwinger 2
33602 Bielefeld (DE)

(54) METHOD OF CONVERTING DOCUMENT AND SYSTEM FOR PERFORMING THE SAME

(57) Provided are a method of converting a document
and a system for performing the method. The method
includes loading a document file about an original docu-
ment generated to have a plurality of pages, extracting
content information about content of the original docu-
ment and layout information about a page layout of the
original document, generating a content layer composed
of a single sheet including content corresponding to the
content of the original document, inserting an intermedi-

ate blank space into a separating position corresponding
to a page boundary of the original document on the single
sheet of the content layer, generating a frame layer com-
posed of a single sheet including as many page frames,
and generating a converted document composed of a
single sheet in which the content layer and the frame
layer overlap and visually providing a page separation
substantially the same as a page separation of the orig-
inal document.
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Description

BACKGROUND

1. Field of the Invention

[0001] The present invention relates to a method of
converting an electronic document created through a
word processing program into a web-compatible format
and a system for performing the method.

2. Discussion of Related Art

[0002] An electronic document denotes information
that is created in an electronic form through a word
processing program and stored or transmitted, and can
be used in the electronic form as is or in a printed form.
These days, electronic documents can be frequently cre-
ated through a personal computer (PC)-based word
processing program and also are written through a word
processing program run on a smart phone or a tablet
computer.
[0003] Such electronic documents can be output on a
device for showing electronic documents in various ways
for a user of the electronic document to see the electronic
document. Electronic documents can be output on a de-
vice through an interface provided by a word processing
program or output through another application, which is
not a word processing program, for only viewing docu-
ments. Also, an electronic document created through a
word processing program may be converted into a web-
compatible format and output on a device through a web
browser.
[0004] However, when an electronic document is con-
verted into a web-compatible format and output through
an Internet-based web browser, the original document is
converted into a format that is solely provided by the web
browser, and output. Therefore, inconvenience exists,
such as a low output speed of the electronic document,
differences in visual format between the converted elec-
tronic document and the original document, and so on.

SUMMARY OF THE INVENTION

[0005] The present invention is directed to providing
an electronic document conversion method for generat-
ing an electronic document in a web-compatible format
at a high output speed, and a system for performing the
method.
[0006] The present invention is also directed to provid-
ing an electronic document conversion method for gen-
erating an electronic document in a web-compatible for-
mat that is visually expressed in the same way as an
electronic document created through a word processing
program, and a system for performing the method.
[0007] Technical problems of the present invention are
not limited to the aforementioned technical problems, and
other technical problems that are not mentioned above

may be clearly understood by those of ordinary skill in
the art from the following descriptions and appended
drawings.
[0008] According to an aspect of the present invention,
there is provided a method of converting a document,
the method including: loading a document file about an
original document generated to have a plurality of pages
through a word processing program on a local device;
extracting content information about content of the orig-
inal document and layout information about a page layout
of the original document from the document file; gener-
ating a content layer composed of a single sheet including
content corresponding to the content of the original doc-
ument by using the content information; inserting an in-
termediate blank space into a separating position corre-
sponding to a page boundary of the original document
on the single sheet of the content layer based on the
layout information; generating a frame layer composed
of a single sheet including as many page frames as the
number of pages of the original document based on the
layout information; and generating a converted docu-
ment composed of a single sheet in which the content
layer and the frame layer overlap and visually providing
a page separation substantially the same as a page sep-
aration of the original document.
[0009] According to another aspect of the present in-
vention, there is provided an apparatus for converting a
document, the apparatus including: an original document
providing unit configured to load a document file about
an original document generated to have a plurality of pag-
es through a word processing program on a local device;
a document converting unit configured to extract content
information about content of the original document and
layout information about a page layout of the original doc-
ument from the document file, generate a content layer
composed of a single sheet including content corre-
sponding to the content of the original document by using
the content information, generate a frame layer com-
posed of a single sheet including as many page frames
as the number of pages of the original document based
on the layout information, and insert an intermediate
blank space into a separating position corresponding to
a page boundary of the original document on the single
sheet of the content layer based on the layout informa-
tion; and a converted document generator configured to
generate a converted document composed of a single
sheet in which the content layer and the frame layer over-
lap and visually providing a page separation substantially
the same as a page separation of the original document.
[0010] Solutions to the problems of the present inven-
tion are not limited to the solutions described above, and
other solutions that are not mentioned above may be
clearly understood by those of ordinary skill in the art
from the following descriptions and appended drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The above and other objects, features and ad-
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vantages of the present invention will become more ap-
parent to those of ordinary skill in the art by describing
exemplary embodiments thereof in detail with reference
to the accompanying drawings, in which:

FIG. 1 is a block diagram showing elements of an
electronic document converting system according to
an exemplary embodiment of the present applica-
tion;
FIG. 2 is a block diagram of an example of physical
elements of an electronic document converting sys-
tem according to an exemplary embodiment of the
present application;
FIG. 3 is a block diagram of another example of phys-
ical elements of an electronic document converting
system according to an exemplary embodiment of
the present application;
FIG. 4 is a block diagram of elements of a server
according to an exemplary embodiment of the
present application;
FIG. 5 is a block diagram of elements of a local device
according to an exemplary embodiment of the
present application;
FIG. 6 is a diagram schematically showing electronic
data that may be included in an original document
according to an exemplary embodiment of the
present application;
FIG. 7 is a diagram showing a form in which the elec-
tronic data included in the original document is output
according to an exemplary embodiment of the
present application;
FIG. 8 is a diagram showing an interface that may
be provided by an original document providing unit
according to an exemplary embodiment of the
present application;
FIG. 9 is a diagram showing electronic data that is
included in a single sheet as an example according
to an exemplary embodiment of the present applica-
tion;
FIG. 10 is a diagram illustrating a content layer ac-
cording to an exemplary embodiment of the present
application;
FIG. 11 is a diagram illustrating a separating position
of a content layer according to an exemplary embod-
iment of the present application;
FIG. 12 is a diagram illustrating an operation of in-
serting an intermediate blank space into a separating
position of a content layer according to an exemplary
embodiment of the present application;
FIG. 13 is a diagram illustrating an upper blank space
and a lower blank space of an original document
according to an exemplary embodiment of the
present application;
FIG. 14 is a diagram showing content overlapping a
separating position of a content layer at an output
level according to an exemplary embodiment of the
present application;
FIG. 15A is diagrams illustrating methods of inserting

an intermediate blank space into a separating posi-
tion according to an exemplary embodiment of the
present application;
FIG. 15B is diagrams illustrating methods of inserting
an intermediate blank space into a separating posi-
tion according to an exemplary embodiment of the
present application;
FIG. 16 is a diagram illustrating a case of inserting
an intermediate blank space into a position adjacent
to a separating position rather than the separating
position according to an exemplary embodiment of
the present application;
FIG. 17 is a diagram illustrating a process of inserting
an intermediate blank space into a separating posi-
tion of a content layer according to an exemplary
embodiment of the present application when ele-
ment data and/or text-form content exist at the sep-
arating position;
FIG. 18 is a diagram illustrating a process of inserting
an intermediate blank space into a separating posi-
tion according to an exemplary embodiment of the
present application when element data and/or text
content include the separating position;
FIG. 19 is a diagram illustrating a process of inserting
an intermediate blank space into a separating posi-
tion of a content layer according to an exemplary
embodiment of the present application when image
data and/or image-form content include the separat-
ing position;
FIG. 20 is a diagram illustrating a process of inserting
an intermediate blank space into a separating posi-
tion of a content layer according to an exemplary
embodiment of the present application when table
data and/or table-form content exist at the separating
position;
FIG. 21 is a diagram illustrating a process of inserting
an intermediate blank space into a row of table data
and/or table-form content according to an exemplary
embodiment of the present application when elec-
tronic data exists in the row of table data and/or the
table-form content;
FIG. 22 is a diagram showing a frame layer according
to an exemplary embodiment of the present applica-
tion;
FIG. 23 is a diagram showing a shape of page frames
included in a frame layer according to an exemplary
embodiment of the present application;
FIG. 24 is a diagram showing that a frame layer may
include additional information in an external region
according to an exemplary embodiment of the
present application;
FIG. 25 is a structural diagram of a converted doc-
ument according to an exemplary embodiment of the
present application;
FIG. 26 is a diagram showing an original document
and a converted document according to an exem-
plary embodiment of the present application;
FIG. 27 is a diagram showing a converted document
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output according to an exemplary embodiment of the
present application;
FIG. 28 is a diagram showing an example in which
a converted document is output according to an ex-
emplary embodiment of the present application; and
FIG. 29 is a flowchart illustrating a method of con-
verting an electronic document according to an ex-
emplary embodiment of the present application.

DETAILED DESCRIPTION OF EXEMPLARY EMBOD-
IMENTS

[0012] Exemplary embodiments disclosed herein are
intended to clearly describe the spirit of the present ap-
plication to those of ordinary skill in the art to which the
present application pertains. Therefore, it should be un-
derstood that the present application is not limited to the
embodiments disclosed herein, and the scope of the
present application includes corrected examples and
modified examples not departing from the spirit of the
present application.
[0013] Although terms used herein are selected from
among general terms that are currently and widely used
in consideration of functionality in the present application,
these may be changed according to intentions or cus-
toms of those of ordinary skill in the art to which the
present application pertains, the advent of a new tech-
nology, and so on. However, when a specific term is de-
fined and used with an arbitrary meaning, the meaning
of the term will be separately described. Therefore, terms
used herein should be interpreted based on substantive
meanings of the terms and content of this entire specifi-
cation rather than simply the terms themselves.
[0014] Drawings in this specification are intended to
readily describe the present application. Elements shown
in the drawings may be exaggerated as necessary to
help in understanding of the present application, and the
present application is not limited to the drawings.
[0015] When it is determined that detailed descriptions
of known configurations or functions related to the
present application may obscure the gist of the present
application, the detailed descriptions may be omitted as
necessary in this specification.
[0016] According to an aspect of the present applica-
tion, there may be provided a method of converting a
document, the method including: loading a document file
about an original document generated to have a plurality
of pages through a word processing program on a local
device; extracting content information about content of
the original document and layout information about a
page layout of the original document from the document
file; generating a content layer composed of a single
sheet including content corresponding to the content of
the original document by using the content information;
inserting an intermediate blank space into a separating
position corresponding to a page boundary of the original
document on the single sheet of the content layer based
on the layout information; generating a frame layer com-

posed of a single sheet including as many page frames
as the number of pages of the original document based
on the layout information; and generating a converted
document composed of a single sheet in which the con-
tent layer and the frame layer overlap and visually pro-
viding a page separation substantially the same as a
page separation of the original document.
[0017] The inserting of the intermediate blank space
may include determining the separating position based
on page size information and blank space information in
the layout information.
[0018] The inserting of the intermediate blank space
may include calculating a size of the intermediate blank
space based on the blank space information in the layout
information.
[0019] The inserting of the intermediate blank space
may include calculating the size of the intermediate blank
space by additionally considering a distance between the
separating position and the upper end of the content
when a display region of the content on the single sheet
includes the separating position.
[0020] The inserting of the intermediate blank space
may include calculating the size of the intermediate blank
space by additionally considering a page gap of the con-
verted document set in advance.
[0021] The inserting of the intermediate blank space
may include calculating a size of the intermediate blank
space by summing an upper blank space and a lower
blank space of the original document according to the
blank space information and the page gap.
[0022] The inserting of the intermediate blank space
may include calculating the size of the intermediate blank
space by additionally summing a distance between the
separating position and the upper end of the content
when a display region of the content on the single sheet
includes the separating position.
[0023] The inserting of the intermediate blank space
may include inserting the intermediate blank space be-
tween upper text above the separating position and text
of the content other than the upper text when content in
a text paragraph form includes the separating position.
[0024] The inserting of the intermediate blank space
may include inserting, when the separating position be-
longs to a display region of content of a text line or the
content of the text line is right below the separating po-
sition, the intermediate blank space above the text line.
[0025] The inserting of the intermediate blank space
may include inserting, when the separating position be-
longs to a display region of content of an image or the
content of the image is right below the separating posi-
tion, the intermediate blank space above the image.
[0026] The inserting of the intermediate blank space
may include inserting, when the separating position be-
longs to a display region of content of a table, the inter-
mediate blank space into a row of the table to which the
separating position belongs.
[0027] The inserting of the intermediate blank space
may include inserting, when content is included in the
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row into which the intermediate blank space is inserted,
the intermediate blank space into the upper end of the
content included in the row.
[0028] The content information may include informa-
tion about the content of the original document and in-
formation about a content format of the original docu-
ment.
[0029] A size of the single sheet of the content layer
and a size of the single sheet of the frame layer may be
set based on the number of pages of the original docu-
ment and the layout information.
[0030] The content of the content layer may be ar-
ranged in a single line on the single sheet of the content
layer based on the content information.
[0031] The frame layer may include internal regions,
and the internal regions may be regions in the converted
document in which the content of the content layer is
placed because the content layer and the frame layer
overlap.
[0032] The frame layer may further include an external
region, and the external region may include at least one
piece of additional information about the converted doc-
ument and may be a region on the converted document
in which the additional information is placed because the
content layer and the frame layer overlap.
[0033] The additional information may be at least one
of introduction, conclusion, page numbers, and time.
[0034] The method may further include generating at
least one sub-frame layer corresponding to the frame
layer, wherein the sub-frame layer may include an exter-
nal region, the external region may include at least one
piece of additional information about the converted doc-
ument and may be a region in the converted document
in which the additional information is placed because the
content layer and the frame layer overlap.
[0035] The page frames may separate the internal re-
gions from the external region of the frame layer.
[0036] The page frames may separate the internal re-
gions from the external region at boundaries between
the internal regions and the external region of the frame
layer.
[0037] Corners of the page frames may have at least
one of a box shape, a cramp iron shape, a circular shape,
and transparency, and boundaries of the page frames
are at least one of a solid line, a broken line, and a dot-
and-dash line.
[0038] The method may further include outputting the
converted document through an interface of a web
browser, wherein the outputting of the converted docu-
ment may include outputting the converted document
with a plurality of pages visually existing in the converted
document, spaced apart from each other.
[0039] According to another aspect of the present ap-
plication, there may be provided an apparatus for con-
verting a document, the apparatus including: an original
document providing unit configured to load a document
file about an original document generated to have a plu-
rality of pages through a word processing program on a

local device; a document converting unit configured to
extract content information about content of the original
document and layout information about a page layout of
the original document from the document file, generate
a content layer composed of a single sheet including con-
tent corresponding to the content of the original docu-
ment by using the content information, generate a frame
layer composed of a single sheet including as many page
frames as the number of pages of the original document
based on the layout information, and insert an interme-
diate blank space into a separating position correspond-
ing to a page boundary of the original document on the
single sheet of the content layer based on the layout in-
formation; and a converted document generator config-
ured to generate a converted document composed of a
single sheet in which the content layer and the frame
layer overlap and visually providing a page separation
substantially the same as a page separation of the orig-
inal document.

1. Electronic document converting system

[0040] Hereinafter, an electronic document converting
system 10000 according to an exemplary embodiment
of the present application will be described.
[0041] In this specification, the electronic document
converting system 10000 denotes a system that converts
an electronic document (referred to as "original docu-
ment" below) generated through a word processing pro-
gram or a word processing application into an electronic
document (referred to as "converted document" below)
in a web-compatible form. Here, the phrase "original doc-
ument" denotes a document that is a target of conversion
and is not necessarily a document that is generated or
created originally. In other words, an "original document"
may be a copied document or an edited or modified doc-
ument from the viewpoint of an electronic file.

1.1 Original document

[0042] An original document may be created through
various word processing programs or word processing
applications.
[0043] In this specification, an original document
should be interpreted by a comprehensive meaning in-
cluding all electronic documents in various forms, such
as 1) text-based documents created through Windows
Notepad, Microsoft Word, etc. based on an existing type-
writer, 2) spreadsheet-type documents of Microsoft Ex-
cel, etc., and 3) presentation sheet-type documents of
Microsoft PowerPoint, etc.
[0044] Also, an original document should be interpret-
ed as including electronic documents generated based
on a web office as well as electronic documents created
using a program installed on a local device 1000.
[0045] Therefore, original documents may be 1) elec-
tronic documents created based on word processing pro-
grams installed on a personal computer (PC), such as
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WordPad and Notepad which is a Windows-embedded
program, Word, Excel, and PowerPoint of the Microsoft
Office program group, Writer, Impress, and Calc of the
LibreOffice program group, Hangul, Hanshow, and
Hancell of the Hancom Office program group, Pages,
Keynote, and Numbers of the iWork program group of
Apple, and Acrobat of Adobe, or 2) electronic documents
created through applications frequently run on a web
browser, such as Google Docs, Google Spreadsheet,
and Google Presentation operating in conjunction with
Google Drive, iWork applications included in Apple
iCloud, Word, Excel, PowerPoint, and OneNote operat-
ing in conjunction with Microsoft OneDrive, and a docu-
ment viewer, Naver Word, Naver Slide, and Naver Cell
of Naver Ndrive.
[0046] Needless to say, the aforementioned programs
and applications are only examples of programs and ap-
plications for creating electronic documents, and original
documents may be generated through other programs
and applications. When an original document is gener-
ated through an application based on a web office, the
application may be frequently based on hypertext markup
language version 5 (HTML5) but is not necessarily limited
to HTML5.

1.2 Converted document

[0047] A converted document is an electronic docu-
ment in a web-compatible form generated using an orig-
inal document. Here, an electronic document in a web-
compatible form is an electronic document that may be
processed through a web browser. Therefore, a convert-
ed document may be basically viewed through a web
browser and may be edited through the web browser as
necessary. To this end, for example, the converted doc-
ument may be a JavaScript Object Notation (JSON) for-
mat internally based on HTML5 on the web browser.
Needless to say, the form of a converted document is
not limited to the aforementioned example, and a con-
verted document may also be processed in another for-
mat using another markup language, for example, exten-
sible markup language (XML) or so on.
[0048] In this specification, a converted document may
be in a format that conforms to a web standard as much
as possible for general use such that a web browser may
process the converted document without any additional
plug-in. Therefore, in this specification, a converted doc-
ument may be processed through Microsoft Internet ex-
plorer (IE), Google Chrome, Firefox, Safari, Opera, and
various other web browsers. In some cases, a plug-in
may be necessary, and thus the present application does
not exclude cases where some converted documents
use plug-ins.

1.3 Configuration of electronic document converting sys-
tem

[0049] A configuration of the electronic document con-

verting system 10000 for converting an original document
into a converted document will be described below.
[0050] FIG. 1 is a block diagram showing elements of
an electronic document converting system according to
an exemplary embodiment of the present application.
[0051] Referring to FIG. 1, the electronic document
converting system 10000 may include an original docu-
ment providing unit 11000, a document converting unit
12000, and a converted document output unit 13000. The
original document providing unit 11000 loads an original
document, the document converting unit 12000 gener-
ates a converted document by converting the original
document, and the converted document output unit
13000 outputs the converted document.
[0052] To implement the aforementioned electronic
document converting system 10000, a plurality of elec-
tronic devices connected via a network or a single elec-
tronic device that comprehensively serves as electronic
devices connected via a network may be used. In this
specification, the electronic document converting system
10000 is basically implemented as the former (referred
to as "network type" below) but may be implemented as
the latter (referred to as "stand-alone type" below) in
some cases.
[0053] Meanwhile, the elements of the electronic doc-
ument converting system 10000 described above have
been functionally classified, and thus these elements
may be physically disposed in a single electronic device
or in a plurality of electronic devices connected via a net-
work in a distributed manner.
[0054] As an example in which the elements of the
electronic document converting system 10000 are dis-
posed in a plurality of electronic devices, the document
converting unit 12000 may exist in an electronic device
corresponding to a server 2000 which will be described
below, and the original document providing unit 11000
and the converted document output unit 13000 may exist
in an electronic device corresponding to a local device
1000 which will be described below.

1.3.1 Network type

[0055] FIG. 2 is a block diagram of an example of phys-
ical elements of an electronic document converting sys-
tem according to an exemplary embodiment of the
present application.
[0056] According to a scenario, the electronic docu-
ment converting system 10000 may include electronic
devices physically connected via a network (for example,
the Internet) as shown in FIG. 2. Here, one electronic
device may correspond to the server 2000, and other
electronic devices may correspond to local devices 1000.
Also, functions of the original document providing unit
11000, the document converting unit 12000, and the con-
verted document output unit 13000 may be implemented
by one of the server 2000 and a local device 1000 or
cooperation between the server 2000 and a local device
1000.

9 10 
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[0057] For example, according to this scenario, docu-
ment conversion may be performed as follows. A local
device 1000 connects to the server 2000 through a web
browser and transmits an original document stored in
advance to the server 2000. The server 2000 receives
the original document, generates a converted document
by converting the original document, and then transmits
the converted document to the local device 1000. The
local device 1000 receives the converted document and
displays the converted document through a web browser.
[0058] In another example, according to this scenario,
document conversion may be performed as follows. A
local device 1000 connects to the server 2000 through a
web browser and acquires a web application for docu-
ment conversion from the server 2000 through the web
browser. Then, the local device 1000 may run the web
application on the web browser to convert an original
document and display the converted document through
the web browser.
[0059] In addition, according to this scenario, the serv-
er 2000 may be a single physical object or may be im-
plemented as a plurality of devices that are physically
separated. For example, the server 2000 may be imple-
mented in a form in which a web server hosting a web
site to handle connection with a local device 1000 and
data transmission and reception, such as a request, a
response, and so on, through a web browser, an appli-
cation server performing document conversion, and a
database storing various data required for hosting a web
site or processing an application are all integrated in one
device, or in a form in which at least some of the web
server, the application server, and the database are sep-
arated into a plurality of devices.

1.3.2 Stand-alone type

[0060] FIG. 3 is a block diagram of another example
of physical elements of an electronic document convert-
ing system according to an exemplary embodiment of
the present application.
[0061] According to another scenario, the electronic
document converting system 10000 may be configured
as a single electronic device as shown in FIG. 3. For
example, conversion of an electronic document may be
processed by the single electronic device in a stand-
alone manner, and all functions of the original document
providing unit 11000, the document converting unit
12000, and converted document output unit 13000 may
be implemented by the single electronic device.
[0062] For example, in this scenario, the electronic de-
vice may convert an original document into a converted
document by itself and then display the converted doc-
ument through a web browser.

1.3.3 Configuration of server/local device/single elec-
tronic device

[0063] The above-described combination of the server

2000 and a local device 1000 according to a network type
or the above-described standalone-type single electronic
device is required to perform various functions including
communication, storage, calculation, etc. to operate as
the electronic document converting system 10000. De-
tailed configurations of the server 2000, the local device
1000, and the single electronic device for the functions
will be described in brief.
[0064] First, FIG. 4 is a block diagram of elements of
the server 2000 according to an exemplary embodiment
of the present application.
[0065] Referring to FIG. 4, the server 2000 may include
a communicator 1100, a database 1200, and a controller
1300.
[0066] The communicator 1100 may communicate
with an external device (e.g., a local device 1000). There-
fore, the server 2000 may exchange information with the
external device through the communicator 1100. For ex-
ample, using the communicator 1100, the server 2000
may receive an original document from the local device
1000 which is connected to the server 2000 through a
web browser or transmit a converted document to the
local device 1000.
[0067] Here, the communication, that is, transmission
and reception of data may be performed in a wired or
wireless manner. To this end, the communicator 1100
may be configured as a wired communication module
connecting to the Internet, etc. through a local area net-
work (LAN), a mobile communication module connecting
to a mobile communication network via a mobile com-
munication base station and exchanging data, a short-
range communication module using a wireless local area
network (WLAN) communication method, such as wire-
less fidelity (Wi-Fi), or a wireless personal area network
(WPAN) communication method, such as Bluetooth or
ZigBee, a satellite communication module using global
navigation satellite system (GNSS) such as global posi-
tioning system (GPS), or a combination thereof.
[0068] The database 1200 may store various kinds of
information. The database 1200 may store data tempo-
rarily or semi-permanently. For example, the database
1200 of the server 2000 may store an operating system
(OS) for running the server 2000, data for hosting a web
site, data about a program or an application (e.g., a web
application) for document conversion, and so on. Be-
sides, an original document received from the local de-
vice 1000, a converted document, etc. may be stored.
[0069] Examples of the database 1200 may be a hard
disk drive (HDD), a solid state drive (SSD), a flash mem-
ory, a read-only memory (ROM), a random access mem-
ory (RAM), and so on. The database 1200 may be pro-
vided as an embedded type or an attachable/detachable
type.
[0070] The controller 1300 controls overall operation
of the server 2000. To this end, the controller 1300 may
calculate and process various kinds of information and
control operations of the elements of the server 2000.
For example, the controller 1300 may execute a program
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or an application for document conversion. The controller
1300 may be implemented as a computer or a similar
device according to hardware, software, or a combination
thereof. The controller 1300 may be provided as hard-
ware in the form of an electronic circuit that performs a
control function by processing an electrical signal, and
may be provided as software in the form of a program
for operating the hardware controller 1300. Meanwhile,
unless there is a particular mention, operations of the
server 2000 may be understood to be performed under
the control of the controller 1300.
[0071] Next, FIG. 5 is a block diagram of elements of
a local device 1000 according to an exemplary embodi-
ment of the present application.
[0072] The local device 1000 may include an input/out-
put module 2100, a communication module 2200, a
memory 2300, and a controller 2400.
[0073] The communication module 2200, the memory
2300, and the controller 2400 may be implemented sim-
ilarly as the communicator 1100, the database 1200, and
the controller 1300 of the server 2000 described above.
[0074] Accordingly, for example, the local device 1000
may connect to the server 2000 through a web browser
using the communication module 2200 and transmit an
original document to the server 2000 or receive a con-
verted document from the server 2000. Also, the memory
2300 of the local device 1000 may store an OS for oper-
ating the local device 1000, the web browser, and so on.
Besides, a word processing program or an application
(e.g., a web application executed on the web browser)
for generating an original document, an original docu-
ment, a converted document, etc. may be stored. The
controller 2400 may execute the web browser, the word
processing program or application, and so on.
[0075] The input/output module 2100 may be various
interfaces, connection ports, etc. that receive a user input
or output information to a user. The input/output module
2100 may be divided into an input module and an output
module, and the input module receives a user input from
the user. The user input may be made in various forms
including a key input, a touch input, and a voice input.
The input module that may receive a user input has a
comprehensive meaning including not only an existing
keypad, keyboard, and mouse but also all of a touch sen-
sor for sensing a touch of a user, a microphone for re-
ceiving a voice signal, a camera for recognizing a ges-
ture, etc. through image recognition, a proximity sensor
configured as an illumination sensor, an infrared sensor,
etc. for detecting a user’s approach, a motion sensor for
recognizing a user’s motion through an accelerometer,
a gyro sensor, etc., and various input means for sensing
or receiving a variety of other user inputs. Here, the touch
sensor may be implemented as a touch panel attached
to a display panel, a piezoelectric or capacitive touch
sensor for sensing a touch through a touch film, an optical
touch sensor for detecting a touch in an optical manner,
or so on. Besides, the input module may be implemented
in the form of an input interface (a universal serial bus

(USB) port, a personal system/2 (PS/2) port, or so on)
for connecting to an external input device which receives
a user input rather than a device for sensing a user input
by itself. Also, the output module may output and provide
various kinds of information to a user. The output module
has a comprehensive meaning including all of a display
for outputting an image, a speaker for outputting a sound,
a haptic device for generating a vibration, and output
means in various other forms. Besides, the output mod-
ule may be implemented in the form of a port-type output
interface for connecting to the aforementioned individual
output means.
[0076] For example, the output module in the form of
a display may display text, still images, and videos. In a
broad sense, the display denotes an image display de-
vice including all of a liquid crystal display (LCD), a light-
emitting diode (LED) display, an organic light-emitting
diode (OLED) display, a flat panel display (FPD), a trans-
parent display, a curved display, a flexible display, a three
dimensional (3D) display, a holographic display, a pro-
jector, and various other devices capable of performing
an image output function. The display may be a touch
display integrated with the touch sensor of the input mod-
ule.
[0077] Finally, a single electronic device constituting
the standalone-type electronic document converting sys-
tem 10000 may include an input/output module, a mem-
ory, and a controller, which may be implemented similarly
to the input/output module 2100, the database and mem-
ory 1200 and 2300, and the controllers 1300 and 2400
described above. Also, the single electronic device may
include a communication module as necessary, which
may also be implemented similarly to the communicator
1100 and the communication module 2200 described
above.
[0078] Meanwhile, the local device 1000 and the single
electronic device may be mainly provided as a personal
computer (PC) in a desktop or laptop form. In addition to
a desktop computer or a laptop, a tablet, a smartphone,
etc. may be used as the local device 1000 or the single
electronic device. Needless to say, the local device 1000
or the single electronic device is not limited to the afore-
mentioned examples, and other devices that perform
similar functions may be used as the local device 1000
or the single electronic device.

2. Electronic document conversion operation

[0079] The electronic document converting system
10000 according to an exemplary embodiment of the
present application may perform an electronic document
conversion operation for converting an original document
3000 into a converted document 6000. The electronic
document converting system 10000 performing an elec-
tronic document conversion operation denotes that a lo-
cal device and/or a single electronic device may perform
the conversion operation.
[0080] FIG. 6 is a diagram schematically showing elec-
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tronic data that may be included in an original document
according to an exemplary embodiment of the present
application.
[0081] Referring to FIG. 6, the original document 3000
may include electronic data. The electronic data may
generally include text content 3010, image content 3020,
table content 3030, a content format 3040, a page layout
3050, and/or so on.
[0082] The text content 3010 of the original document
3000 may denote text data input to the original document
3000. the text content 3010 of the original document 3000
may include text data in a line form, text data in a para-
graph form, white space between text data, and so on.
[0083] The content format 3040 of the original docu-
ment 3000 may be data relating to attributes of content,
such as the text content 3010, the image content 3020,
the table content 3030, and so on. For example, the con-
tent format 3040 may be data relating to a shape attribute
of the text content 3010. As examples of data relating to
the shape attribute, the content format 3040 may include
a font, a color, etc. of the text content, a boundary, left
and right margin, etc. of the image content 3020, and a
cell base color, a cell size, etc. of the table content 3030.
[0084] The image content 3020 of the original docu-
ment 3000 may denote image data inserted into the orig-
inal document 3000. For example, images, etc. may be
inserted into the original document 3000 independently
from the text content 3010, and the inserted images may
be the image content 3020.
[0085] The table content 3030 of the original document
3000 may denote table data inserted into the original doc-
ument 3000. Even data included in the table data may
be the table content 3030. For example, when text data
or image data is included in table data, the text data or
the image data included in the table data as well as the
table data may be the table content 3030.
[0086] The page layout 3050 of the original document
3000 may indicate electronic data relating to a page form
of the original document 3000. For example, the page
layout 3050 of the original document 3000 may indicate
electronic data about a page size, blank spaces in a page,
columns in a page, and/or paper orientation. Also, when
the original document 3000 has a plurality of pages ac-
cording to the electronic data, the page layout 3050 of
the original document 3000 may include information on
a boundary 3100 between pages, and so on.
[0087] Meanwhile, the electronic data included in the
original document 3000 is not essential electronic data
that the original document 3000 should include, and the
original document 3000 may have more or less electronic
data
[0088] FIG. 7 is a diagram showing a form in which the
electronic data included in the original document is output
according to an exemplary embodiment of the present
application.
[0089] Referring to FIG. 7, it is possible to be seen that
an original document 3000 according to an embodiment
of the present application is output according to the

above-described electronic data. According to the page
layout 3050, top and bottom, right and left margins may
be applied to the page of the original document, and then
the original document may be output. In addition, accord-
ing to the above-described various types of content and
content format 3040, the content having a predetermined
content format 3040 may be generated such that the
page of the original document conforms the page layout
information, and then the original document may be out-
put. As a result, according to the combination of the elec-
tronic data, the original document may be output with
various visual forms.
[0090] Meanwhile, as described above, the electronic
document converting system 10000 may include the orig-
inal document providing unit 11000, the document con-
verting unit 12000, and the converted document output
unit 13000. These units perform their operations for per-
forming an electronic document conversion operation of
the electronic document converting system 10000. Elec-
tronic document conversion operation of each unit will
be described below.

2.1 Operation of original document providing unit

[0091] The original document providing unit 11000 ac-
cording to an exemplary embodiment of the present ap-
plication may perform an operation of loading the original
document 3000 onto the electronic document converting
system 10000. For example, the original document pro-
viding unit 11000 may load the original document 3000
onto a server in a network-type system and/or a single
electronic device in a standalone-type system.
[0092] In a broad sense, loading is for providing and/or
transmitting a file of the original document 3000 to the
system 10000 and may also include a limited meaning
of storing the file of the original document 3000 in a serv-
er, a network and/or in the memory 2300 of the single
electronic device.
[0093] Also, the system 10000 including the original
document providing unit 11000 may load a document
onto the system 10000 or another system.
[0094] When the original document 3000 is loaded on-
to the electronic document converting system 10000, the
electronic document converting system 10000 may pre-
pare and/or perform an electronic document conversion
operation. According to operations of the document con-
verting unit 12000 and/or the converted document output
unit 13000, the original document 3000 may be converted
into the converted document 6000. It will be described
below.
[0095] FIG. 8 is a diagram showing an interface that
may be provided by an original document providing unit
according to an exemplary embodiment of the present
application.
[0096] Referring to FIG. 8, when a user uses the elec-
tronic document converting system 10000, the original
document providing unit 11000 may provide an interface
for acquiring the original document 3000. By using the
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interface, user may load the original document 3000 onto
the electronic document converting system 10000.
[0097] The interface may be output through an output
portion of each element in the electronic document con-
verting system 10000.

2.2 Operation of document converting unit

[0098] The document converting unit 12000 according
to an exemplary embodiment of the present application
may perform an operation of converting the original doc-
ument 3000 loaded onto the electronic document con-
verting system 10000 into the converted document 6000
according to a series of operations.
[0099] The document converting unit 12000 may per-
form an operation of generating a content layer 4000 pro-
vided as a single sheet, an operation of generating a
frame layer 5000 provided as a single sheet, an operation
of vertically spacing parts of the content layer 4000, an
operation of generating the converted document 6000,
and other operations.
[0100] In this specification, a single sheet may be a
document file that has a visual layout, such as predeter-
mined upper, left, and right blank spaces, but is provided
as a single sheet without any page separation. Also, a
single sheet is a web-compatible electronic document
like the converted document 6000 described above, and
may be an electronic document file created with a markup
language that may be processed through a web browser.
[0101] FIG. 9 is a diagram showing electronic data that
is included in a single sheet as an example according to
an exemplary embodiment of the present application.
[0102] Referring to FIG. 9, a single sheet according to
an exemplary embodiment of the present application may
include electronic data at a raw level 3200 and/or elec-
tronic data at an output level 3300.
[0103] Here, as raw-level electronic data, the single
sheet according to an exemplary embodiment of the
present application may include element data 3210, lay-
out data 3220, attribute data 3230, category data, image
data, table data, and/or so on. At the output level 3300,
the electronic data may include text-form content 3310,
image-form content 3320, table-form content 3330, page
frame content 3340, etc. as electronic data.
[0104] The electronic data at the raw level 3200 of the
single sheet according to an exemplary embodiment of
the present application and the electronic data at the out-
put level 3300 may have a correlation.
[0105] For example, the single sheet can be configured
with raw-level electronic data at the raw level 3200 and
visually output at the output level 3300 through a process
of rendering the raw-level electronic data.
[0106] At the raw level 3200, the single sheet may have
the element data 3210 including line text, paragraph text,
white space, etc. Also, there may be the attribute data
3230 defining attributes, such as a font, a text size, a
space between letters, etc. Due to the layout data 3220
used for determining a basic layout of the single sheet,

the element data may be visually output to conform
[0107] Accordingly, at the output level 3300, the text,
the white space, etc. of the element data 3210 may be
output as the text-form content 3310. And the attribute
data 3230 may be applied to the text-form content 3310.
Also, the text content 3010 may be disposed according
to the layout data 3220 with a blank space at the upper
end or on the left and right sides.
[0108] Meanwhile, a process of relating the electronic
data of the raw level 3200 and the electronic data of the
output level 3300 may be performed by the document
converting unit 12000.
[0109] A series of operations of the document convert-
ing unit 12000 will be described below.

2.2.1 Generation of content layer

[0110] The document converting unit 12000 according
to an exemplary embodiment of the present application
may generate the content layer 4000 that is a single sheet
including raw-level electronic data corresponding to the
electronic data of the original document 3000. Here, the
content layer 4000 generated by the document convert-
ing unit 12000 may be either singular or plural in number.
[0111] For example, the document converting unit
12000 may generate the content layer 4000 through a
process of extracting the electronic data of the original
document 3000.
[0112] As a detailed example of the process of extract-
ing the electronic data of the original document 3000, the
document converting unit 12000 may also generate elec-
tronic data that may be used at the raw level 3200 of the
single sheet. The electronic data of the single sheet at
the raw level may be generated through a process of
extracting and matching the electronic data of the original
document 3000 to raw-level electronic data stored in the
document converting unit 12000 in advance.
[0113] Meanwhile, when raw-level electronic data is
generated from the electronic data of an original docu-
ment according to an exemplary embodiment of the
present application, the raw-level electronic data may not
be generated from all of the electronic data of the original
document. In other words, the document converting unit
12000 can selectively generate raw-level electronic data,
an example of which will be described below.
[0114] The document converting unit 12000 according
to an exemplary embodiment of the present application
may extract the text content 3010 of the original docu-
ment 3000 and generate the element data 3210 of a sin-
gle sheet. Also, the element data 3210 may include white
space as well as text data.
[0115] Also, when the text of the original document
3000 has a form, the document converting unit 12000
may match corresponding form data to the text and gen-
erate the attribute data 3230.
[0116] Also, the document converting unit 12000 can
extract data relating to predetermined blank spaces, such
as an upper blank space, left and right blank spaces, a
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lower blank space, etc., from the page layout 3050 and
generate the layout data 3220.
[0117] Meanwhile, the document converting unit
12000 may generate image data and table data at the
raw level 3200 from the image content 3020 and/or the
table content 3030 of the original document 3000. Also,
when the image content 3020 and/or the table content
3030 have content formats, form information relating to
the content formats may be applied to the image data
and/or the table data.
[0118] As a result, the document converting unit 12000
according to an exemplary embodiment of the present
application can generate a single sheet including elec-
tronic data without any visual page separation at an out-
put stage by configuring the generated raw-level elec-
tronic data at the raw level 3200.
[0119] As an example, the document converting unit
12000 may configure the element data 3210 generated
at the raw level 3200 as the layout data 3220 and apply
the attribute data 3230 to the element data 3210, thereby
generating a document in a web-compatible format. At
this time, a method of the document converting unit
12000 configuring data at the raw level 3200 is preferably
a method of coding a predetermined markup language.
[0120] FIG. 10 is a diagram illustrating a content layer
according to an exemplary embodiment of the present
application.
[0121] Referring to FIG. 10, as a result, the content
layer 4000 may denote a document in a web-compatible
format including the text-form content 3310, the table-
form content 3330, and the image-form content 3320,
which are obtained by converting the electronic data of
the raw level 3200. The converted electronic data of con-
tent layer 4000 may be output at the output level 3300
without any page separation. It is possible to see that
content of the content layer 4000 is configured based on
the page layout 3050, such as an upper blank space, left
and right blank spaces, a lower blank space, etc., of the
original document 3000.
[0122] An operation performed by the document con-
verting unit 12000 to vertically space parts of electronic
data included in the content layer 4000 apart at the output
level 3300 will be described below.

2.2.2 Operation of vertically spacing parts of content layer 
apart

[0123] The document converting unit 12000 according
to an exemplary embodiment of the present application
may vertically space parts of the electronic data included
in the content layer 4000 apart.
[0124] As a method of vertically spacing parts of the
content layer 4000 apart, an intermediate blank space
4200 may be inserted into the content layer 4000.
[0125] In this specification, the intermediate blank
space 4200 may denote a certain object that can be in-
serted into the content layer 4000 at the raw level 3200
or the output level 3300.

[0126] For example, at the raw level 3200, the inter-
mediate blank space 4200 may be the element data 3210
of white space or the attribute data 3230 that begins a
new line and/or a new paragraph.
[0127] For example, at the output level 3300, the inter-
mediate blank space 4200 may denote a space in a trans-
parent color that may be inserted into an electronic doc-
ument. However, the intermediate blank space 4200 is
not limited to a transparent color and may also be a space
in a predetermined color.
[0128] In other words, the intermediate blank space
4200 is not limited to the aforementioned electronic data
of the raw level 3200 and can be any raw-level electronic
data of the raw level 3200 that can serve as an interme-
diate blank space at the raw level 3200. And the inter-
mediate blank space 4200 may be any object that can
visually space parts of a configuration of the content layer
4000 apart.
[0129] Accordingly, inserting the intermediate blank
space 4200 into the content layer 4000 according to an
exemplary embodiment of the present application may
denote that the document converting unit 12000 gener-
ates the element data 3210 for white space or the at-
tribute data 3230 for beginning a new line and inserts the
element data 3210 or the attribute data 3230 at the raw
level 3200. Alternatively, inserting the intermediate blank
space 4200 may also denote that the document convert-
ing unit 12000 generates an image whose parts are
spaced apart by inserting the intermediate blank space
4200 into an image in which the content layer 4000 is
visually output.
[0130] An operation of the document converting unit
12000 for vertically spacing parts of the content layer
4000 apart according to an exemplary embodiment of
the present application can be an operation of inserting
the intermediate blank space 4200 into a position of the
content layer 4000 corresponding to the page boundary
3100 of the original document 3000 at the raw level 3200
and/or the output level 3300.
[0131] A position on the content layer 4000 into which
the intermediate blank space 4200 is inserted will be de-
scribed below.

2.2.2.1 Determination of separating position

[0132] The document converting unit 12000 according
to an exemplary embodiment of the present application
can determine a separating position 4100 of the content
layer 4000.
[0133] FIG. 11 is a diagram illustrating a separating
position of a content layer according to an exemplary
embodiment of the present application.
[0134] Referring to FIG. 11, the separating position
4100 according to an exemplary embodiment of the
present application may be a position that is the same
as or similar to a position of the page boundary 3100 of
the original document 3000 on the content layer 4000 at
the output level 3300.
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[0135] Also, the separating position 4100 may indicate
a row of raw-level electronic data of the content layer
4000 corresponding to the page boundary 3100 of the
original document 3000 at the raw level 3200.
[0136] Meanwhile, when the original document 3000
has a plurality of pages, the page boundary 3100 of the
original document 3000 may be a lower boundary of a
page or an upper boundary of a page.
[0137] The document converting unit 12000 according
to an exemplary embodiment of the present application
may perform an operation of determining the separating
position 4100 of the content layer 4000 based on the
page layout 3050 of the original document 3000.
[0138] For example, the document converting unit
12000 may perform the operation of determining the sep-
arating position 4100 based on electronic data corre-
sponding to the page boundary 3100 in information on
the page layout 3050 of the original document 3000.
[0139] As a detailed example, the operation of deter-
mining the separating position 4100 may be an operation
of extracting coordinate information corresponding to the
page boundary 3100 of the original document 3000. And
the operation of determining the separation position 4100
may be operation of detecting the separating position
4100 on the content layer 4000 corresponding to the co-
ordinate information at the output level 3300.
[0140] Also, the operation of determining the separat-
ing position 4100 may also be an operation of extracting
information on the page boundary 3100 from the page
layout 3050 of the original document 3000, detecting raw-
level electronic data existing ahead of the page boundary
3100 on the content layer 4000 at the raw level 3200,
and determining the separating position 4100.
[0141] Meanwhile, the operation of determining the
separating position 4100 based on the page boundary
3100 is not limited to the above methods and may be
various operations in which it is possible to determine
the separating position 4100.

2.2.2.2 Insertion of intermediate blank space

[0142] An operation of inserting the intermediate blank
space 4200 into the separating position 4100 of the con-
tent layer 4000 will be described below.
[0143] FIG. 12 is a diagram illustrating an operation of
inserting an intermediate blank space into a separating
position of a content layer according to an exemplary
embodiment of the present application.
[0144] Referring to FIG. 12, the document converting
unit 12000 according to an exemplary embodiment of the
present application may perform an operation of vertically
spacing parts of the content layer 4000 apart by inserting
the intermediate blank space 4200 into the separating
position 4100. As described above, the intermediate
blank space 4200 may be inserted into the separating
position 4100 on the content layer 4000 at the raw level
3200 or the output level 3300.
[0145] As a result, the intermediate blank space 4200

is inserted into the separating position 4100, such that
the content layer 4000 may have a structure in which
parts of the text content 3010, the image content 3020,
the table content 3030, and/or so on are vertically spaced
apart at the output level.
[0146] The intermediate blank space 4200 according
to an exemplary embodiment of the present application
may be a space having a specific size. A method of setting
the size of the intermediate blank space 4200 will be de-
scribed below.
[0147] FIG. 13 is a diagram illustrating an upper blank
space and a lower blank space of an original document
according to an exemplary embodiment of the present
application.
[0148] Referring to FIG. 13, the size of the intermediate
blank space 4200 according to an exemplary embodi-
ment of the present application may be set based on the
page layout 3050 of the original document 3000. For ex-
ample, the size of the intermediate blank space 4200
may be set to the sum of top margin and bottom margin
of pages of the original document 3000.
[0149] FIG. 14 is a diagram showing content overlap-
ping a separating position of a content layer at an output
level according to an exemplary embodiment of the
present application.
[0150] Referring to FIG. 14, the size of the intermediate
blank space 4200 may be set by adding the size of a
content display region extending upward from the sepa-
rating position 4100 to the sum of sizes of the aforemen-
tioned top margin and bottom margin.
[0151] Also, referring to FIG. 28, pages of the convert-
ed document 6000 which will be described below may
be vertically spaced apart. In this case, the size of the
intermediate blank space 4200 may be set by further con-
sidering the size of the extending content display region.
[0152] A method of inserting the intermediate blank
space 4200 will be described below.
[0153] FIGS. 15A and 15B are diagrams illustrating
methods of inserting an intermediate blank space into a
separating position according to an exemplary embodi-
ment of the present application.
[0154] Referring to FIG. 15A, the intermediate blank
space 4200 according to an exemplary embodiment of
the present application may be inserted below the sep-
arating position 4100, with predetermined size. For ex-
ample, when the separating position 4100 of the content
layer 4000 corresponds to a lower boundary among page
boundaries 3100 of the original document 3000, it is pos-
sible to make a structural change by inserting the inter-
mediate blank space 4200 into the separating position
4100 downward.
[0155] Also, referring to FIG. 15B, the intermediate
blank space 4200 may also be inserted above the sep-
arating position 4100 with predetermined size.
[0156] The mark "√" shown in FIGS. 15A and 15B ac-
cording to an exemplary embodiment of the present ap-
plication may represent raw-level electronic data that can
be inserted as an intermediate blank space when the
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document converting unit 12000 inserts the intermediate
blank space at the raw level 3200. Meanwhile, the
number of "√" shown in the drawings has no relation with
inserted raw-level electronic data and is only intended
for marking in the drawings.
[0157] The mark "√" shown in the following drawings
is also intended to represent a case of inserting an inter-
mediate blank space at a raw level.
[0158] Meanwhile, the intermediate blank space 4200
may also be inserted into a position adjacent to the sep-
arating position 4100 of the content layer 4000 rather
than the separating position 4100.
[0159] FIG. 16 is a diagram illustrating a case of insert-
ing an intermediate blank space into a position adjacent
to a separating position rather than the separating posi-
tion, according to an exemplary embodiment of the
present application.
[0160] Referring to FIG. 16, the intermediate blank
space 4200 may be inserted immediately above a con-
tent display region overlapping the separating position
4100 of the content layer 4000.
[0161] Also, when the position of the separating posi-
tion 4100 corresponds to an upper boundary of a page
of the original document 3000, the intermediate blank
space 4200 may also be inserted into a position that is
above the separating position 4100 by the size of the
intermediate blank space 4200.
[0162] The above-described operation of inserting the
intermediate blank space 4200 into the separating posi-
tion 4100 may be performed by using various methods
according to a kind of electronic data existing at the sep-
arating position 4100 of the content layer 4000. The var-
ious methods will be described below.

<Text-form content>

[0163] The document converting unit 12000 according
to an exemplary embodiment of the present application
can insert the intermediate blank space 4200 such that
part of the element data 3210 and/or the text-form content
3310 included in the content layer 4000 can be vertically
spaced apart.
[0164] FIG. 17 is a diagram illustrating a process of
inserting an intermediate blank space into a separating
position of a content layer according to an exemplary
embodiment of the present application.
[0165] Referring to FIG. 17, the document converting
unit 12000 according to an exemplary embodiment of the
present application may vertically space parts of the el-
ement data 3210 and/or the text-form content 3310 apart
by inserting the intermediate blank space 4200 into the
separating position 4100 of the content layer 4000.
[0166] For example, by inserting the intermediate
blank space 4200 into the separating position 4100, the
document converting unit 12000 may modify the position
of the text-form content 3310 to move downward by the
size of the intermediate blank space 4200. As a result,
parts of the text-form content 3310 can be shown to be

vertically spaced apart below the separating position
4100 at the output level 3300. The size of vertically
spaced apart space is conformed to a predetermined size
of intermediate blank space 4200.,.
[0167] In some cases, element data and/or text content
of a content layer may include a separating position. A
method of inserting an intermediate blank space in such
a case will be described below.
[0168] FIG. 18 is a diagram illustrating a process of
inserting an intermediate blank space into a separating
position according to an exemplary embodiment of the
present application, when element data and/or text con-
tent include the separating position.
[0169] Referring to FIG. 18, when the element data
3210 and/or the text-form content 3310 may overlap the
separating position 4100 of the content layer 4000, the
document converting unit 12000 according to an exem-
plary embodiment of the present application. In this case,
the intermediate blank space 4200 may be inserted im-
mediately above the content display region.
[0170] As a result, a part of the text-form content 3310
visually exists below the separating position 4100 by the
size of the intermediate blank space 4200 at the output
level 3300 of the content layer 4000, such that parts of
the text-form content 3310 may be shown to be vertically
spaced apart.

<Image-form content>

[0171] The document converting unit 12000 according
to an exemplary embodiment of the present application
may insert the intermediate blank space 4200 to visually
modify positions of image data and/or the image content
3020 included in the content layer 4000.
[0172] FIG. 19 is a diagram illustrating a process of
inserting an intermediate blank space into a separating
position of a content layer according to an exemplary
embodiment of the present application when image data
and/or image-form content include the separating posi-
tion.
[0173] Referring to FIG. 19, image data and/or the im-
age-form content 3320 may overlap the separating po-
sition 4100 of the content layer 4000, the document con-
verting unit 12000 according to an exemplary embodi-
ment of the present application. In this case, the inter-
mediate blank space 4200 may be inserted immediately
above the content display region, such that the image-
form content 3320 may be placed below the inserted in-
termediate blank space 4200.
[0174] Meanwhile, when image data and/or the image-
form content 3320 do not include the separating position
4100, the document converting unit 12000 performs an
operation according to the above-described general
method of inserting the intermediate blank space 4200.

<Table-form content>

[0175] The document converting unit 12000 according

23 24 



EP 3 327 581 A1

14

5

10

15

20

25

30

35

40

45

50

55

to an exemplary embodiment of the present application
may insert the intermediate blank space 4200 to modify
structures of table data and/or the table-form content
3330 included in the content layer 4000.
[0176] FIG. 20 is a diagram illustrating a process of
inserting an intermediate blank space into a separating
position of a content layer according to an exemplary
embodiment of the present application, when table data
and/or table-form content exist at the separating position.
[0177] Referring to FIG. 20, when table data and/or the
table-form content 3330 may overlap the separating po-
sition 4100 of the content layer 4000, the document con-
verting unit 12000 according to an exemplary embodi-
ment of the present application. In this case, the inter-
mediate blank space 4200 may be inserted such that the
table-form content 3330 may be modified to an extended
form. For example, it is possible to modify the table con-
tent 3030 to a vertically extended form by inserting the
intermediate blank space 4200 into a row including the
separating position 4100 among rows of the table content
3030.
[0178] FIG. 21 is a diagram illustrating a process of
inserting an intermediate blank space into a row of table
data and/or table-form content according to an exemplary
embodiment of the present application when electronic
data exists in the row of table data and/or the table-form
content.
[0179] Referring to FIG. 21, when rows of table data
and/or table-form content 3330 into which the intermedi-
ate blank space 4200 is inserted include electronic data
therein, the document converting unit 12000 according
to an exemplary embodiment of the present application
may place the content below the inserted intermediate
blank space 4200.
[0180] For example, a structure of the table-form con-
tent 3330 may be modified to a form in which the table-
form content 3330 is extended. By inserting the interme-
diate blank space 4200 above the uppermost piece of
content among pieces of content in rows, the content in
the rows of table-form content 3330 is placed below the
inserted intermediate blank space 4200.
[0181] A method of inserting the intermediate blank
space 4200 into the content layer 4000 is not limited to
the above-described method, and other methods may be
used.

2.2.2 Operation of generating frame layer

[0182] An operation of the document converting unit
12000 generating a frame layer 5000 according to an
exemplary embodiment of the present application will be
described below. Here, the frame layer 5000 generated
by the document converting unit 12000 may be singular
or plural in number.
[0183] In this specification, the frame layer 5000 can
denote a single sheet including the layout data 3220 at
the raw level 3200 and/or the page frame content 3340
at the output level 3300 according to the page layout

3050 of the original document 3000.
[0184] FIG. 22 is a diagram showing a frame layer ac-
cording to an exemplary embodiment of the present ap-
plication.
[0185] Referring to FIG. 22, an operation of generating
the frame layer 5000 according to an exemplary embod-
iment of the present application may be performed by
the document converting unit 12000 extracting informa-
tion on the page layout 3050 of the file of the original
document 3000 and configuring a single sheet.
[0186] The operation of generating the frame layer
5000 may be operation that the document converting unit
12000 may extract the information on the page layout
3050 of the original document 3000 and configure the
layout data 3220 to have a specific page frame 5100
suited to a page size of the original document 3000 at
the raw level 3200. The operation may be operation to
have the page content frame 3340 at the output level
3300.
[0187] the layout data 3220 and/or the page frame con-
tent 3340 may be configured by considering an upper
blank space, left and right blank spaces, and a lower
blank space according to the page layout 3050 of the
original document 3000.For convenience of description,
electronic data based on a page layout of the original
document 3000 included in the frame layer 5000 is re-
ferred to as the page frame 5100 regardless of the raw
level 3200 or the output level 3300.
[0188] The page frame 5100 according to an exempla-
ry embodiment of the present application may be set
based on the electronic data of the original document
3000. In particular, the page frame 5100 may be set
based on the page layout 3050 of the original document
3000. For example, size and structure of the page frame
5100 may be set by considering a page size, blank spac-
es in a page, paper orientation, etc., and the number of
page frames 5100 included in the frame layer 5000 may
be set based on the number of pages of the original doc-
ument 3000.
[0189] Referring back to FIG. 22, the page frame 5100
according to an exemplary embodiment of the present
application may divide the region of the frame layer 5000.
For example, the region of the frame layer 5000 may be
divided into internal regions 5200 in which the electronic
data of the content layer 4000 is visually displayed on
the converted document 6000, which will be described
below, and an external region 5300 in which the elec-
tronic data of the content layer 4000 is not displayed.
[0190] Assuming a case where the content layer 4000
is output through the frame layer 5000 at the output level
3300, the internal regions 5200 of the frame layer 5000
may be transparent regions such that the electronic data
of the content layer 4000 may be displayed on the con-
verted document 6000. Also, the external region 5300 of
the frame layer 5000 may be an opaque region such that
the content of the content layer 4000 may be covered.
[0191] However, the internal regions 5200 and the ex-
ternal region 5300 of the frame layer 5000 have been
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described above as transparent and opaque regions, re-
spectively, only for convenience of description, and the
internal regions 5200 and the external region 5300 may
not be transparent and opaque regions, respectively. In
other words, the internal regions 5200 and the external
region 5300 of the frame layer 5000 may be in any forms
as long as the electronic data of the content layer 4000
may be output through the internal regions 5200 of the
frame layer 5000.
[0192] Attributes of the frame layer 5000 generated by
the document converting unit 12000 will be described in
detail below.

2.2.2.1 Shape of page frame

[0193] The page frames 5100 according to an exem-
plary embodiment of the present application may serve
to divide a region of a single sheet. For example, the
region of the frame layer 5000 may be divided into the
internal regions 5200 and the external region 5300 by
the page frames 5100 included in the frame layer 5000.
[0194] Such division of the regions of the page frames
5100 may denote that the page frames 5100 have a spe-
cific shape to be distinguishable from other regions.
[0195] FIG. 23 is a diagram showing a shape of page
frames included in a frame layer according to an exem-
plary embodiment of the present application.
[0196] Referring to FIG. 23, the page frames 5100 ac-
cording to an exemplary embodiment of the present ap-
plication can have a specific shape.
[0197] For example, the page frames 5100 may have
specific shapes at corners and in boundaries. The cor-
ners of the page frames 5100 can have at least one of a
box shape, a cramp iron shape, a circular shape, and
transparency, and the boundaries of the page frames
5100 may be at least one of a solid line, a dotted line,
and a broken line.
[0198] The page frames 5100 may be generated to
have a shape corresponding to the page layout 3050 of
the original document 3000. However, the page frames
5100 may have a shape that does not correspond to the
page layout 3050 of the original document 3000. For ex-
ample, a shape of the page frames 5100 may be selected
according to a document user’s preference, and the
shape of the page frames 5100 may not correspond to
the page layout 3050 of the original document 3000.

2.2.2.2 Inclusion of additional information

[0199] The frame layer 5000 including predetermined
additional information will be described below.
[0200] The frame layer 5000 according to an exempla-
ry embodiment of the present application may include
additional information. When there are plurality of frame
layers 5000, the respective frame layers 5000 may in-
clude different pieces of additional information.
[0201] Such additional information may be preset elec-
tronic data, such as the electronic data included in the

original document 3000, bibliographic information of the
frame layer 5000, etc. but may also be electronic data
input by a user. In other words, the additional data in-
cluded in the frame layer 5000 may be any electronic
data that may be input.
[0202] Specifically, the additional information included
in the frame layer 5000 can be electronic data, such as
introduction, conclusion, page numbers, time, or so on.
[0203] Referring to FIG. 24, the frame layer 5000 ac-
cording to an exemplary embodiment of the present ap-
plication may include additional information in the exter-
nal region 5300. There is no limitation on a region includ-
ing additional information, but additional information may
be preferably included in the external region 5300 of the
frame layer 5000.
[0204] Also, there may be no limitation on position of
the external region 5300 in the frame layer 5000 at which
additional information can be placed. For example, a po-
sition in the external region 5300 at which additional in-
formation is displayed may be a preset position but may
also be a position according to selection of a user. Spe-
cifically, additional information may be placed in a space,
such as a space between page frames 5100, preset by
the electronic document converting system 10000, but
may also be placed at another position, such as on the
left or right of the page frames 5100, according to selec-
tion of a user.
[0205] Such additional information of the external re-
gion 5300 of the page frames 5100 may be output on the
converted document 6000, which will be described be-
low, together with the electronic data of the content layer
4000 presented through the internal regions 5200 of the
frame layer 5000 described above.

2.2.3 Operation of generating converted document

[0206] An operation of the document converting unit
12000 generating the converted document 6000 will be
described below.
[0207] The document converting unit 12000 according
to an exemplary embodiment of the present application
may generate the converted document 6000. For exam-
ple, the converted document 6000 may be generated by
using the content layer 4000 and/or the frame layer 5000
described above.
[0208] The converted document 6000 may be gener-
ated by, for example, a method of combining electronic
data included in the content layer 4000 and/or the frame
layer 5000 at the raw level 3200, a method of combining
visual data of the content layer 4000 and/or the frame
layer 5000 output at the output level 3300, and so on.
[0209] In other words, an operating method of the doc-
ument converting unit 12000 may be any method of gen-
erating the converted document 6000 having visual data
corresponding to visual expressions of the original doc-
ument 3000 by combining the content layer 4000 and/or
the frame layer 5000.
[0210] Detailed examples of combining the content
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layer 4000 and the frame layer 5000 will be described
with examples of structures of the content layer 4000
and/or the frame layer 5000.
[0211] FIG. 25 is a structural diagram of a converted
document according to an exemplary embodiment of the
present application.
[0212] Referring to FIG. 25, the converted document
6000 may be generated by combining the content layer
4000 including content and the frame layer 5000 into a
structure in which the two layers overlap.
[0213] Here, the overlap may denote generating the
converted document 6000 by combining raw-level elec-
tronic data other than hierarchy-related data when the
raw-level electronic data of the content layer 4000 and/or
the frame layer 5000 is given different pieces of the hi-
erarchy-related data at the raw level 3200.
[0214] Alternatively, the overlap may denote generat-
ing the converted document 6000 by combining the con-
tent layer 4000 and/or the frame layer 5000 at the output
level 3300 when the content layer 4000 and/or the frame
layer 5000 are given hierarchy attributes at the output
level 3300 and have different hierarchies.
[0215] Meanwhile, the content layer 4000 and/or the
frame layer 5000 constituting the converted document
6000 according to an exemplary embodiment of the
present application may have priorities. Here, the prior-
ities may be set based on the hierarchy-related data.
[0216] The priorities may be values that are preset ac-
cording to the importance of electronic data included in
respective layers or may be values set according to an
input of a user. In other words, priorities of layers consti-
tuting the converted document 6000 may be any values
that may be compared between the layers.

2.3 Converted document output unit

[0217] In this specification, it has been described
above that the converted document 6000 may include
the content layer 4000 and/or the frame layer 5000. The
converted document 6000 may have an output form that
is visually the same as the original document 3000, and
the converted document 6000 output from the electronic
document converting system 10000 will be described be-
low.
[0218] FIG. 26 is a diagram showing an original docu-
ment and a converted document according to an exem-
plary embodiment of the present application.
[0219] Referring to FIG. 26, visually the same form can
denote that the converted document 6000 has substan-
tially the same structure as the original document 3000.
For example, visually the same form may denote that,
when the output original document 3000 and the con-
verted document 6000 at the output level 3300 are com-
pared, the same content is output, the same or similar
forms are applied, and there is the same page separation.
Therefore, even when there is a slight difference in the
configuration of content, documents that are the same
or similar in content, form, and/or page separation may

be referred to as visually the same.
[0220] The converted document output unit 13000 ac-
cording to an exemplary embodiment of the present ap-
plication may output the converted document 6000 de-
scribed above. Specifically, the converted document out-
put unit 13000 may perform an operation of outputting
the converted document 6000 to have the same visual
form as the original document.
[0221] FIG. 27 is a diagram showing a converted doc-
ument output according to an exemplary embodiment of
the present application.
[0222] Referring to FIG. 27, the converted document
6000 according to an exemplary embodiment of the
present application may be output through an output por-
tion of the system 10000 including the converted docu-
ment output unit 13000 and may be output through a web
application provided by a web browser, an interface pro-
vided by the system, etc. according to a type of the sys-
tem.
[0223] Also, referring to FIG. 27, the converted docu-
ment output unit 13000 can output a configuration of the
converted document 6000 based on an overlap attribute.
[0224] Outputting a configuration of the converted doc-
ument 6000 based on an overlap attribute according to
an exemplary embodiment of the present application may
denote outputting the frame layer 5000 including the
opaque external region 5300 and the transparent internal
regions 5200 in connection with the content of the content
layer 4000.
[0225] In other words, the electronic data of the content
layer 4000 may be output in regions of the converted
document 6000 corresponding to the internal regions
5200 of the frame layer 5000. The overlap attribute may
be used in any way in which the converted document
6000 is output to provide the same view as the original
document 3000 when the converted document 6000 has
pages visually divided according to page frames 5100 of
the frame layer 5000.
[0226] Therefore, the converted document output unit
13000 according to an exemplary embodiment of the
present application may process the content of the con-
tent layer 4000 corresponding to the external region 5300
and the internal regions 5200 in a data form or just visually
according to the overlap attribute and output the convert-
ed document 6000.
[0227] Meanwhile, the converted document output unit
13000 may provide a predetermined function to a user
separately from output of the converted document 6000.
For example, the converted document output unit 13000
may provide predetermined functions to a user to facili-
tate use of the converted document 6000.
[0228] Also, the converted document 6000 may be out-
put in any form that may provide a user with visually the
same feeling as the original document 3000. For exam-
ple, as shown in FIG. 28, the converted document 6000
may be output in a form in which visually divided pages
are vertically spaced apart. A gap between the visually
divided pages of the converted document 6000 may be
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rendered in the background color of an application and/or
an interface and output.

2.3.1 Order of priority

[0229] The document converting unit 12000 according
to an exemplary embodiment of the present application
may output the content layer 4000 and/or the frame layer
5000 of the converted document 6000 described above
in order of priority.
[0230] For example, according to the order of priority
of the frame layer 5000 and/or the content layer 4000
included in the converted document 6000, the converted
document output unit 13000 may switch output methods
of the converted document 6000.
[0231] As an example, when there are a plurality of
frame layers 5000 and/or content layers 4000, the doc-
ument converting unit 12000 may output the converted
document 6000 by using an overlap attribute between a
frame layer 5000 and/or a content layer 4000 having pri-
orities corresponding to each other.
[0232] Alternatively, when there are a plurality of frame
layers 5000 and a single content layer 4000, the content
layer 4000 may be output in order of priority of the plurality
of frame layers 5000.
[0233] In addition to these methods, various output
methods may also be used according to the order of pri-
ority of elements of the converted document 6000.
[0234] Here, the output method according to the order
of priority may be preset in the system 10000 or selected
by a user.

3. Method of converting electronic document

[0235] FIG. 29 is a flowchart illustrating a method
S7000 of converting an electronic document according
to an exemplary embodiment of the present application.
[0236] Referring to FIG. 29, the method S7000 of con-
verting an electronic document according to an exem-
plary embodiment of the present application may include
an operation S7100 of loading an original document, an
operation S7200 of extracting electronic data of the orig-
inal document, an operation S7300 of generating a con-
tent layer and a frame layer, an operation S7400 of cor-
recting the content layer, and an operation S7500 of gen-
erating a converted document.
[0237] In the exemplary embodiment of the present ap-
plication, operation S7100 to operation S7500 may be
simultaneously performed, or any one operation may be
performed before another operation. While all of the op-
eration S7100 to operation S7500 may be performed, it
is not necessary that all operations be performed and at
least one of operation S7100 to operation S7500 may be
only performed.
[0238] In operation S7100 for loading an original doc-
ument, the electronic document converting system
10000 may load the original document 3000. In some
cases, the original document 3000 may load a file of the

original document 3000 stored in an external device con-
nected to the electronic document converting system
10000.
[0239] In operation S7200 for extracting electronic da-
ta of the original document, the electronic document con-
verting system 10000 may extract electronic data from
the original document 3000. The electronic data may be
extracted and then converted through a process of
matching the electronic data to electronic data that may
be used at a raw level of a single sheet.
[0240] In operation S7300 for generating a content lay-
er and a frame layer, the electronic document converting
system 10000 may generate the content layer 4000 and
the frame layer 5000 by using the electronic data extract-
ed from the original document 3000.
[0241] Also, a plurality of frame layers 5000 may be
generated according to a user input, and order of priority
may be set for the plurality of frame layers 5000.
[0242] In operation S7400 for correcting the content
layer, the electronic document converting system 10000
may detect the separating position 4100 of the content
layer 4000 by using layout information and modify a struc-
ture of the content layer 4000 by inserting the intermedi-
ate blank space 4200.
[0243] In operation S7500 for generating a converted
document, the electronic document converting system
10000 may generate a converted document by using the
content layer 4000 and the frame layer 5000 and output
the converted document through an interface provided
by the electronic document converting system 10000.
[0244] In the above-described method according to an
exemplary embodiment of the present application, oper-
ations constituting the exemplary embodiment are not
indispensable and thus may be selectively included in
the exemplary embodiment. The operations constituting
the exemplary embodiment are not required to be per-
formed in the described order, and an operation de-
scribed later may be performed ahead of an operation
described first. Also, while the exemplary embodiment is
implemented, any one operation may be repeatedly per-
formed.
[0245] According to exemplary embodiments of the
present application, an electronic document is converted
into a web-compatible format provided as a single sheet
and thus may be rapidly output for viewing.
[0246] According to exemplary embodiments of the
present application, by superimposing a frame layer for
distinguishing between pages in a content layer in which
content is arranged such that the content layer corre-
sponds to an original document, it is possible to acquire
an electronic document of a web-compatible format that
is a single sheet having substantially the same visual
format as the original document and thus is viewed with
convenience.
[0247] Effects of the present application are not limited
to those described above, and other effects that are not
mentioned above may be clearly understood by those of
ordinary skill in the art from the above descriptions and
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appended drawings.
[0248] It should be apparent to those skilled in the art
that various modifications may be made to the above-
described exemplary embodiments of the present appli-
cation without departing from the spirit or scope of the
application. Thus, it is intended that the present applica-
tion covers all such modifications, provided they come
within the scope of the appended claims and their equiv-
alents.

Claims

1. A method of converting a document, the method
comprising:

loading a document file with respect to an orig-
inal document generated through a word
processing program on a local device, the gen-
erated original document having a plurality of
pages;
extracting content information about content of
the original document and layout information in-
cluding a page layout of the original document
from the document file;
generating a content layer including content cor-
responding to the content of the original docu-
ment based on the content information, the con-
tent layer being a single sheet;
inserting an intermediate blank space into a sep-
arating position corresponding to a page bound-
ary of the original document on the content layer
based on the layout information;
generating a frame layer including at least one
page frames based on the layout information,
wherein a number of the at least one page
frames is identical to a number of the pages of
the original document; and
generating a converted document including the
content layer and the frame layer, wherein the
content layer and the frame layer overlap in the
converted document so as to visually provide a
page separation substantially identical to the
original document.

2. The method of claim 1, wherein the inserting of the
intermediate blank space includes determining the
separating position based on layout information, the
layout information including page size information
and blank space information.

3. The method of claim 1, wherein the inserting of the
intermediate blank space includes setting a size of
the intermediate blank space based on the blank
space information in the layout information.

4. The method of claim 3, wherein the inserting of the
intermediate blank space includes setting the size

of the intermediate blank space by summing an top
margin and a bottom margin of the original document
according to the blank space information and the
page gap.

5. The method of claim 4, wherein the inserting of the
intermediate blank space includes setting the size
of the intermediate blank space by additionally con-
sidering a distance between the separating position
and an upper end of the content when a display re-
gion of the content on the single sheet includes the
separating position.

6. The method of claim 1, wherein the inserting of the
intermediate blank space includes inserting the in-
termediate blank space between upper text and text
of the content other than the upper text when content
in a text paragraph form includes the separating po-
sition, upper text being above the separating position

7. The method of claim 1, wherein the inserting of the
intermediate blank space includes inserting the in-
termediate blank space above the text line when the
separating position belongs to a display region of
content of a text line or the content of the text line is
right below the separating position.

8. The method of claim 1, wherein the inserting of the
intermediate blank space includes inserting the in-
termediate blank space above the image, when the
separating position belongs to a display region of
content of an image or the content of the image is
right below the separating position.

9. The method of claim 1, wherein the inserting of the
intermediate blank space includes inserting the in-
termediate blank space into a row of the table to
which the separating position belongs, when the sep-
arating position belongs to a display region of content
of a table.

10. The method of claim 9, wherein the inserting of the
intermediate blank space includes inserting the in-
termediate blank space into an upper end of the con-
tent included in the row, when content is included in
the row into which the intermediate blank space is
inserted.

11. The method of claim 1, wherein the frame layer in-
cludes internal regions, and
the internal regions are conformed to regions placed
the contents of the converted document.

12. The method of claim 11, wherein the frame layer
further includes an external region, and
the external region includes at least one piece of
additional information about the converted docu-
ment and is a region conformed to regions placed
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the additional information of the converted docu-
ment.

13. The method of claim 12, wherein the page frames
separate the internal regions from the external region
of the frame layer.

14. The method of claim 1, further comprising outputting
the converted document through an interface of a
web browser,
wherein the outputting of the converted document
includes outputting the converted document with a
plurality of pages visually existing in the converted
document, spaced apart from each other.

15. A computer-readable storage medium storing a pro-
gram code for implementing one of methods claimed
in claims 1 to 14.
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