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METHOD AND APPARATUS FOR
DISPLAYING E-BOOK IN TERMINAL
HAVING FUNCTION OF E-BOOK READER

PRIORITY

[0001] This application claims priority under 35 U.S.C.
§119 to Korean Patent Application No. 10-2011-0125651,
filed on Nov. 29, 2011 in the Korean Intellectual Property
Office, and U.S. Provisional Application No. 61/551,144,
filed on Oct. 25, 2011 in the United States Patent and Trade-
mark Office, the entire disclosure of each of which is incor-
porated herein by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates generally to a method
and an apparatus for displaying an electronic book (e-book)
in a terminal having a function of an e-book reader, and more
particularly, to a method and an apparatus for displaying a
page of an e-book according to user input information regard-
ing the user’s reading of the e-book.

[0004] 2. Description of the Related Art

[0005] Generally, a terminal displays a page of an e-book
according to information input by a user. However, the termi-
nal provides a very simple method and apparatus for display-
ing an e-book. That is, according to the conventional methods
and apparatuses for displaying an e-book, it is difficult to give
a user a sense that manipulating an e-book is similar to
manipulating a real paper book.

[0006] Forexample, when detecting user input information
about turning pages, the conventional method and appara-
tuses for displaying an e-book immediately change from a
currently displaying page to another page, or scroll a current
page in a direction corresponding to the input information to
change from the current page to another page. That is, this
changing scheme is not really similar to turning a paper page,
but is more like browsing a Web page.

[0007] A recent terminal increasingly includes a pointing
apparatus and particularly, a touchscreen as an input unit.
Thus, the terminal detects a touchscreen while displaying an
arbitrary page, and displays a page of an e-book according to
the detected touch gesture. That is, in a terminal to which a
touchscreen is applied, a method and an apparatus for dis-
playing an e-book provide an animation of turning a page.
However, an animation provided from such a terminal does
not give the sense that the user to turning real paper pages.
That is, it does not provide a representation of real paper, and
only uniformly provides the shape of turning a page. That is,
all page turns look the same.

SUMMARY OF THE INVENTION

[0008] The present invention has been made in view of the
above and other problems, and provides at least the advan-
tages described below.

[0009] An aspect of the present invention is to provide a
method and apparatus for displaying an e-book providing a
more realistic reading experience.

[0010] In accordance with an aspect of the present inven-
tion, a method of displaying an electronic book (e-book) in a
terminal including an e-book reader is provided. The method
includes The includes displaying an opened page of the
e-book; detecting a pointing position indicated by a pointer
and an amount of position variation of the pointer with respect
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to the opened page; moditying the opened page based on the
pointing position and the detected amount of position varia-
tion; and displaying a modified page.

[0011] In accordance with another aspect of the present
invention, an apparatus for displaying an electronic book
(e-book) in a terminal including an e-book reader is provided.
The apparatus includes a display unit for displaying a page of
the e-book; an input unit for receiving information about an
input of a pointer with respect to an opened page; and a
controller for detecting a pointing position indicated by a
pointer and an amount of position variation, for modifying the
opened page based on the pointing position and the detected
amount of position variation, and for controlling such that a
modified page is displayed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The above and other aspects, features, and advan-
tages of the present invention will be more apparent from the
following detailed description in conjunction with the accom-
panying drawings, in which:

[0013] FIG. 1 is a block diagram illustrating a portable
terminal according to an embodiment of the present inven-
tion;

[0014] FIG. 2 is a block diagram illustrating an e-book
application unit according to an embodiment of the present
invention;

[0015] FIG. 3 illustrates a page mesh according to an
embodiment of the present invention;

[0016] FIG. 4 is a flowchart illustrating a method of dis-
playing an e-book according to an embodiment of the present
invention;

[0017] FIG. 5 is a flowchart illustrating a method of turning
a page according to an embodiment of the present invention;
[0018] FIG. 6 illustrates a procedure of folding a page
according to an embodiment of the present invention;
[0019] FIG. 7 illustrates a procedure of tearing a page
according to an embodiment of the present invention;
[0020] FIG. 8 illustrates a procedure of modifying a page
according to an embodiment of the present invention;
[0021] FIG. 9 illustrates a procedure of modifying a page
according to another embodiment of the present invention;
[0022] FIG. 10 illustrates a procedure of determining a
moving direction of'a page according to an embodiment of the
present invention; and

[0023] FIG. 11 illustrates a shadow effect of a page accord-
ing to an embodiment of the present invention.

DETAILED DESCRIPTION OF EMBODIMENTS
OF THE INVENTION

[0024] Various embodiments of the present invention will
now be described in detail with reference to the accompany-
ing drawings. In the following description, specific details
such as detailed configuration and components are merely
provided to assist the overall understanding of these embodi-
ments of the present invention. Therefore, it should be appar-
ent to those skilled in the art that various changes and modi-
fications of the embodiments described herein can be made
without departing from the scope and spirit of the present
invention. In addition, descriptions of well-known functions
and constructions are omitted for clarity and conciseness.

[0025] As used herein, the term “bookshelf” is defined as
space in which a reading item is placed. Such abookshelf may
be displayed in various forms such as a folder, a form of a
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bookcase and the like. The reading item (“item”) put on the
bookshelf may be an e-book, a folder denoted as an image
related to a shelf of multiple e-books, reading schedule infor-
mation about e-books and an accessory for decorating the
bookshelf, etc.

[0026] As used herein, “representation” is a shape of an
e-book that allows a user to feel as if the user is manipulating
a real paper book. A representation includes an interaction
representation in one aspect of interaction with a user and a
rendering representation in another aspect of rendering. For
example, the interaction representation includes images of
turning a page, a shadow when turning a page, folded page,
unfolding a folded page, and tearing a page. The rendering
representation includes images of a cover of an e-book looks
old including discoloration and dust collected around an
e-book.

[0027] Asusedherein, “rendering” is a function of process-
ing related data to display images of an e-book or a bookshelf
through a display and transferring it to the display. Particu-
larly, in the present invention, rendering is a function of
reflecting the rendering representation on the displayed
image. In other words, reflecting is a function of processing
an image to allow a user to feel as if he is manipulating a real
paper book. In the present invention, “animation” is defined
as a function of reflecting the interaction representation on the
displayed image.

[0028] As used herein, “page mesh” is a mesh correspond-
ing to a page. The page mesh includes links of connecting
plural nodes to one another. A node corresponds to coordi-
nates of a page. Suitable mass values are assigned to nodes
and elastic values are assigned to links (springs), respectively.
Large mass values are assigned to nodes located an inner area
of'a page. Small mass values are assigned to nodes located in
a relatively outer area because a variation of location in the
inner area is greater than that in the outer area. Forces acting
on each node are divided into two types. One is inner force
such as elastic force by a link connected to each node. And,
the other is outer force such as force of directly pulling nodes
by auser. Thus, all force, as the result of adding the inner force
and the outer force, is acting on each node. That is, when the
outer force is applied to a page, a form of'a mesh is varied such
that the page is modified as the mesh is reflected on the page
and the modified page is displayed. A procedure of obtaining
aresult of modifying the page mesh is defined as a physically-
based simulation. Further, the modified page by reflecting this
page mesh is defined as the interaction representation.

[0029] As used herein, “pointer” is a means for indicating a
position in a displayed page. Typically, in a terminal having a
touchscreen, the pointer is an input means (for example, a
finger or a pen). That is, the touchscreen receives input infor-
mation from the touch input means and transfers it to a con-
troller.

[0030] A method and an apparatus for displaying an e-book
according to the present invention are applied to various types
of electronic devices having a function of an e-book reader.
Particularly, a method and an apparatus for displaying an
e-book according to the present invention may be applied to a
portable terminal having a touchscreen as an input. A portable
terminal includes a mobile phone, a smart phone, a tablet PC,
a hand-held PC, a Portable Multimedia Player (PMP), etc.
Hereinafter, it is assumed that a method and an apparatus for
displaying an e-book according to the present invention are
applied to a portable terminal.
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[0031] A method and an apparatus for displaying an e-book
according to the present invention detect user input informa-
tion and provide a technique of reflecting a representation on
a page in response to detected input information. This tech-
nique of reflecting the representation will be described in
detail below. Detailed descriptions of well-known functions
and structures incorporated herein may be omitted to avoid
obscuring the subject matter of the present invention.

[0032] FIG.1isablock diagram illustrating a configuration
of a portable terminal according to an embodiment of the
present invention.

[0033] Referring to FIG. 1, a portable terminal 100 accord-
ing to the present invention a touchscreen 110, a key input unit
120, a display unit 130, a memory 140, a Radio Frequency
(RF) communication unit 150, an audio processor 160, a
speaker SPK, a microphone MIC, an interface unit 170, and a
controller 180.

[0034] The touchscreen 110 is mounted on a front surface
of'the display unit 130, generates a touch event in response to
a touch gesture by a user on the touchscreen 100, and trans-
mits it to the controller 180. Thus, the controller 180 detects
the touch event of the user input from the touchscreen 100 and
controls the above elements. The user operation may be clas-
sified into touch, tap, double tap, press, drag, drag & drop, and
sweep, and the like. The touch is an operation where a user
pushes one point of a screen. The tap is an operation where a
finger is removed from a corresponding point without move-
ment of the finger after touching one point. The double tap is
an operation where a user taps twice within a short period.
The press is an operation where a finger is removed from a
corresponding point without movement of the finger after
touching it for a preset period of time longer than the tap. The
drag is an operation that moves a finger in a direction after a
point is touched. The drag & drop is an operation that removes
a finger after drag. The sweep is an operation that escapes a
finger after moving it by flipping at high speed. Here, the drag
is called scroll and the sweep is called flick. The controller
180 distinguishes the sweep and the drag with each other at
moving speed. Further, a resistive type, a capacitive type, and
a pressure type are applicable as the touchscreen 110.
[0035] The key input unit 120 includes a plurality of input
keys and function keys for receiving input of numerals and
character information and for setting various functions. The
function keys include arrow keys, side keys, and shortcut keys
set such that a certain function is performed. Further, the key
input unit 120 generates and transfers a key signal associated
with function control of the portable terminal to the controller
180. The key signal is classified into a power on/off signal, a
volume control signal, a screen on/off signal, and the like. The
controller 180 controls the foregoing elements in response to
the foregoing key signal. The key input unit 120 is imple-
mented by a Qwerty keypad, a 3*4 keypad, a 4*3 keypad, or
the like. Further, the key input unit 120 includes only at least
one side key for screen on/off and portable terminal on/off
which is provided in a side of a case of the portable terminal
when a touchscreen 110 of the portable terminal is supported
in a form of a full touchscreen.

[0036] The display unit 130 converts image data input from
the controller 180 into an analog signal and displays the
analog signal, under the control of the controller 180. That is,
the display unit 130 provides various pictures, such as pic-
tures of a lock, a home, an application (“App”) execution, a
keypad, message writing, the Internet, and the like, while
using the portable terminal. The lock picture is defined as a
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picture displayed when a screen of the display unit 130 is
powered on. When a specific touch event for unlocking
occurs, the controller 180 changes a displaying picture from
the lock picture to the home picture, the App execution picture
and the like. The home picture is defined as a picture includ-
ing plural App icons corresponding to plural Apps. When one
of'the plurality of App icons is selected by a user, the control-
ler 180 executes a corresponding App for example, an e-book
App, and change the displaying picture to its execution pic-
ture.

[0037] Specifically, the display unit 130 according to the
present invention displays a representation under control of
the controller 180. Specifically, the display unit 130 displays
the interaction representation, such as images of turning a
page, a shadow when turning a page, folded page, unfolding
afolded page, and tearing a page. Further, the display unit 130
displays the rendering representation, such as images that a
cover of an e-book looks old like discoloring, that dust is
collected around an e-book, etc.

[0038] Further, the display unit 130 displays one of the
pictures as a main picture, and display another picture as a
sub-picture to overlap the main picture. For example, the
display unit 130 displays an App execution picture that over-
laps with a keypad picture. Further, the display unit 130 is
formed in a type of a plate display panel such as a Liquid
Crystal Display (LCD), an Organic Light Emitted Diode
(OLED), an active matrix organic light emitted diode, etc.
[0039] The memory 140 stores various data as well as an
Operating System (OS) of the portable terminal and an App
necessary for the present invention. The memory 140 may
largely include a data region and a program region.

[0040] The memory 140 stores data generated in the por-
table terminal 100 or downloaded from an external while the
portable terminal 100 is used, that are an e-book, contact
information, an image, a document, a video, a message, a
mail, an audio file and the like, in the data region. The pictures
displayed by the display unit 130 are stored in the data region.
A keypad picture and a menu picture among those pictures
may have various forms. That is, the keypad picture includes
3*4 and Qwerty types. Further, the main picture includes a
picture changing key (for example, a return key for returning
to a previous picture, and the like) and a control key for
controlling a currently executing App. Further, data copied
from a user message, a picture, a webpage, a document for a
pasting function and the like is temporarily stored in the data
region. Further, various setting values (e.g., screen bright-
ness, turning vibration on or off by a touch, turning picture
automatic rotation on or off, and the like) for operating the
portable terminal is stored in the data region.

[0041] Further, an e-book DataBase (DB) 141 is stored in
the data region. Information about reading states with respect
to each of the plurality of stored e-books is stored in the data
region. The reading state includes a date when the e-book
stored, the number of times the e-book has been read, pages of
the e-book which have been read, a date on which the e-book
has been read, pages of the e-book which have not been read,
and user input information. User input information is infor-
mation individually input to a page by a user. The user input
information is displayed at the same time when a correspond-
ing page is displayed. For example, the user input information
includes a memo, a highlight, an image, a bookmark, folded
page information, torn page information.

[0042] An OS for booting the portable terminal and oper-
ating the above elements, and various Apps are stored in the
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program region of the memory 140. Specifically, a web
browser for accessing the Internet, an MP3 player for repro-
ducing audio, a camera application and the like are stored in
the program region. Specifically, an e-book App 142 having a
representation reflecting technique is stored in the program
region according to the present invention.

[0043] The RF communication unit 150 performs a voice
call, a video call, or a data communication under control of
the controller 180. To accomplish this, the RF communication
unit 150 includes a radio frequency transmitting unit for
up-converting a frequency of a transmitting signal and ampli-
fying the transmitting signal, and a radio frequency receiving
unit. Further, the RF communication unit 150 includes a
mobile communication module (for example, 3-generation
mobile communication module, 3.5-generation mobile com-
munication module, or 4-generation mobile communication
module, and the like), a local area communication module
(for example, a Wireless Fidelity (Wi-Fi) module), and a
digital broadcasting module (for example, a Digital Multime-
dia Broadcasting (DMB) module).

[0044] The audio processor 160 performs a function of
transferring an audio signal input from the controller 180 to
the speaker SPK and transferring an audio signal, such as a
voice inputted from the microphone MIC, to the controller
180. That is, the audio processor 160 converts voice/audio
data into an audible sound and outputs it to the speaker SPK,
under the control of the controller 180, and converts an audio
signal, such as a voice sound received from the microphone
MIC, into a digital signal and transfers it to the controller 180.
[0045] The interface unit 170 performs a function of con-
necting the portable terminal 100 through a wire or a wireless
to an external apparatus. The interface unit 170 includes a
Zigbee module, a Wi-Fi module, a Bluetooth® module and
the like. Specifically, in the present invention, the interface
unit 170 receives an e-book from an external apparatus and
transfer it to the controller 180.

[0046] The controller 180 performs functions of control-
ling all operations of the portable terminal 100 and signal flow
between internal elements of the portable terminal 100, and
processing data. The controller 180 controls a power supply
from a battery to the internal elements. Further, the controller
180 executes various applications stored in the program
region. Specifically, the controller 180 includes an e-book
application unit as illustrated in FIG. 2.

[0047] FIG. 2 is a block diagram illustrating an e-book
application unit according to an embodiment of the present
invention. The e-book application unit is configured in the
controller 180 or individually. In description below, it is
assumed that the e-book application unit is configured in the
controller 180.

[0048] Referring to FIG. 2, the controller 180, that is the
e-book application unit according to an embodiment of the
present invention a bookshelf control unit 181, an e-book DB
182, a bookshelf-rendering unit 183, an e-book control unit
184, a page managing unit 185, an e-book rendering unit 186,
an animation control unit 187, and an animation engine unit
188. The e-book DB 182 is included in the memory 140.
Hereinafter, we assume that the e-book DB 182 is included in
the controller 180.

[0049] The bookshelf control unit 181 is connected to the
wireless communication unit 150 and the interface unit 170.
The bookshelf control unit 181 stores the e-book received
from them to the e-book DB 182. Further, the bookshelf
control unit 181 provides information about an e-book to the
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e-book control unit 184, and provides information about a
bookshelf to the bookshelf-rendering unit 183. The plurality
of e-books and reading state information about each of them
is stored in the e-book DB 182. As described above, the
reading state information contains information about a date
when the e-book has been stored, the number of times by
which the e-book has been read, pages of the e-book which
have been read, read dates and pages of the e-book which have
not been read, and user input information.

[0050] The bookshelf-rendering unit 183 performs a func-
tion of rendering information about a bookshelf and transfer-
ring it to the display unit 130 under control of the controller
181. Thus, the display unit 130 displays an image of the
bookshelf. Specifically, the bookshelf-rendering unit 183 ren-
ders the bookshelfto reflect a rendering representation on the
bookshelf. Specifically, the bookshelf-rendering unit 183 ren-
ders an e-book that has been read a certain number of times is
made to look old, with reference to a reading state transferred
from the bookshelf control unit 181. For example, the book-
shelf-rendering unit 183 expresses a cover of the e-book as if
the cover of the e-book looks old like discoloring. Further, the
bookshelf-rendering unit 183 produces an effect as dust is
collected around the cover of the e-book.

[0051] The e-book control part 184 is connected to the
touchscreen 110 and the audio processor 160. The e-book
control part 184 receives input information about reading
from the touchscreen 110. The information input from the
touchscreen 110 is various touch gestures. Further, the e-book
control unit 184 receives input information about reading
through the audio processor 160 from the microphone MIC.
The information input from the microphone MIC is informa-
tion about strength and a continuous time period of wind. The
e-book control unit 184 is detect a touch gesture, the strength
of' wind, the continuous time period of wind and the like, and
in response to it, control such that an interaction representa-
tionis reflected on a page. Further, the e-book control unit 184
receives the e-book from the bookshelf control unit 181 and
metadata (that is, a current state of reading and the like)
related to it. The page managing unit 185 performs a function
of generating a page, that is an image (snapshot) to be dis-
played on the display unit 130 based on information about an
e-book received from the e-book control unit 184 under of the
e-book control unit 184.

[0052] The e-book rendering unit 186 renders an image
received from a page managing unit 185 and transferring it to
the display unit 130 under of the e-book control unit 184.
Specifically, the e-book rendering unit 186 renders a page to
reflect a rendering representation on the page. Specifically,
the e-book rendering unit 186 performs rendering to distin-
guish unread pages from pages which have been read with
reference to information about a current reading state trans-
ferred from the e-book control unit 184. For example, the
more the read a page is, the e-book rendering part 186 shows
the page to be darker. Further, the e-book rendering part 186
represents an effect that an edge portion has been worn.

[0053] The animation control unit 187 receives user input
information from the e-book control unit 184. The animation
control unit 187 then controls the animation engine unit 188
based on the received user input information. The animation
engine unit 188 performs a physical-based simulation to cal-
culate an interaction representation, and performs a function
of reflecting the calculated interaction representation on an
image. That is, the animation engine unit 188 controls the
display unit 130 to produce the interaction representation
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such as images of turning a page, a shadow when turning a
page, folded page, unfolding a folded page, tearing a page and
the like.

[0054] FIG. 3 illustrates an example of a page mesh accord-
ing to an embodiment of the present invention.

[0055] Referring to (a) of FIG. 3, the controller 180, the
animation engine unit 188 constructs a page mesh. The page
mesh includes the plurality of nodes 310 and links 320, which
connects them to one another. As shown, the plurality of
nodes 310 are arranged into matrix form and are denoted as
x-y coordinates. Further, as described above, mass values are
assigned to each of the plurality of nodes and suitable elastic
values are assigned to each link (spring). Large mass values
are assigned to nodes located at the center 330 of an e-book.
Mass values assigned to nodes located at an outer portion
apart from the center 330 are less than them of nodes at an
inner portion. Further, as described above, the force applied to
each node is divided into internal force and external force.
When the external force is applied to a page, the form of a
mesh is varied.

[0056] Specifically, referring to (b) of FIG. 3, when after
touching a point 340 by touch input means (for example, a
finger, a pen and the like), a user allows the touch input means
to move in a direction, the touched node 340 moves along the
touch input means. That is, a position of the touched node 340
varies based on a position variation of the touch input means.
The position variation is a moving direction of the touch input
means, a moving distance or a combination of them. Other
nodes that are connected to the touched node 340 move in a
chain, and the whole form of the page mesh is varied. That is,
the animation engine unit 188 detects the first touched posi-
tion and position variation, modifies the page mesh based on
the detected information, and reflects the modified page mesh
on the page. As mentioned above, the page mesh is modified
in various ways based on the touch position and the touch
position variation. That is, when the user drags a page in a
state where the user maintains a touch on the page, the page
mesh is continuously modified according to the touch posi-
tion and the position variation. Thus, the user can experience
page movement from the e-book as if he holds and shakes a
real paper.

[0057] The portable terminal 100 also includes elements
such as a camera module for photographing a still picture/
moving picture of an object according to its providing type, a
sensor module for detecting information about a position
variation of the portable terminal, a GPS module and the like.
However, since there are many types of elements mentioned
above, they all cannot be described. Moreover, the portable
terminal may further include elements similar to the above-
mentioned elements. Of course, a specific element in the
above structure may be excluded from the portable terminal
100 of the present invention or replaced with another element.
This will be apparent to those skilled in the art. Further, in the
present invention, it will be apparent that the input unit
includes not only the touchscreen 110 and the key input unit
120, but also a writing pen, a mouse, a touch pad, a trackball
and the like.

[0058] FIG. 4 is a flowchart illustrating a method of dis-
playing an e-book according to an embodiment of the present
invention.

[0059] Referring to FIG. 4, the controller 180 is first in a
standby state. For example, the controller 180 is in a state
where the controller 180 controls such that a home picture
including an icon for executing an e-book App is displayed. In
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standby state, when a touch gesture related to a request for
executing an e-book App is detected, the controller 180 con-
trols such that a bookshelf is displayed by executing the
e-book App in step 401. When the controller 180 detects a
gesture of selecting an icon of one e-book among the plurality
of e-books while displaying the bookshelf in step 402, the
controller 180 controls such thata page of the selected e-book
is read from a database and displayed in step 403. Meanwhile,
when a touch gesture related not to the e-book selection, but
to any other function, for example a request for executing a
bookshelf editing function is detected, the corresponding
function is executed.

[0060] The controller 180 determines whether a touch ges-
ture occurs while displaying the page of the e-book in step
404. When it is determined that the touch gesture does not
occur, the process goes to step 405. The controller 180 deter-
mines whether a threshold time period is elapsed in step 405.
The threshold time period is defined as a value set for auto-
matically turning off a screen. For example, when the con-
troller 180 does not detect any touch event until the threshold
time period is elapsed after controlling such that the page of
the e-book is displayed, it turns off the screen in step 406.
[0061] When a user manipulates the touchscreen 110 in a
state where a page of the e-book is displayed, the controller
180 detects a touch gesture. When the controller 180 detects
the touch gesture at the step 404, the controller 180 deter-
mines whether the detected touch gesture is related to a touch
movement such as a drag, a flick and the like in step 407. As
the determination result, when the detected touch gesture is
not related to the touch movement but for example, a request
for displaying the bookshelf, the controller 180 performs a
corresponding function. To the contrary, when it is related to
the touch movement, the controller 180 detects a touch posi-
tion and a position variation in response to the touch gesture
related to the touch movement, modifies a page mesh based
on the detected information and reflects the modified page
mesh on a page.

[0062] In astate in which the page is modified, the control-
ler 180 determines whether release of the touch gesture, i.e.,
a drop, occurs. As the determination result, when the touch
gesture is maintained, the process goes to step 408. When the
drop occurs, the process goes to step 410. At step 410, the
controller 180 determines whether the drop corresponds to
the turning of a page. That is, the controller 180 determines
whether the turning of a page occurs, based on a direction of
the touch gesture before the occurrence of the drop. As the
determination result, when it is the turning of a page, the
controller 180 controls such that the turning of a page is
performed and another page is displayed in step 411. How-
ever, when it is not the turning of a page, the controller 180
maintains a current page in step 412. That is, the controller
180 restores the modified page to the original page in step
412. The controller 180 then determines whether it is termi-
nated to execute the e-book in step 413. As the determination
result, when it is not terminated to execute the e-book, the
process returns to the step 404.

[0063] When the user touches the current displaying page
and falls off from it by touch input means, the page is turned
or not. This is determined by a touch moving direction just
before the touch input means falls off from the screen (i.e., a
page). A detailed embodiment will be described with refer-
ence to FI1G. 5.

[0064] FIG.5is a flowchart illustrating a method of turning
a page according to an embodiment of the present invention.
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[0065] Referring to FIG. 5, the display unit 130 displays a
page and the displayed page is touched by touch input means
of'auser in step 501. While the touch input means touches the
page, the controller 180 detects a coordinate (x, y) of a cur-
rently touching position in step 502. It is assumed that x-axis
is a horizontal axis with respect to a viewpoint of a user. It is
assumed that two pages are displayed at left and right sides
with respect to the central line of a screen, respectively. Fur-
ther, we assume that a right side of the central line is a positive
direction of the x-axis and a left side of the central line is a
negative direction of the x-axis. Under the assumption above,
the controller 180 determines whether a value (x-old_x) sat-
isfies Equation (1).

[x-old_x[>th (€8]

[0066] In Equation (1), “x” denotes an x coordinate of a
currently touching point, “old_x" denotes an x coordinate of
apreviously touched point, and “th” denotes a predetermined
threshold value in step 503. If the equation is not satisfied, the
process goes to step 508. However, if the equation is satisfied
(i.e., a difference between the currently touching point and
the previously touching point exceeds the predetermined
threshold value), the process goes to step 504.

[0067] The controller 180 determines whether the x-coor-
dinate of the currently touching point is greater than that of
the previously touching point in step 504. As the determina-
tion result, if the x-coordinate of the currently touching point
is greater than that of the previously touching point, the con-
troller 180 determines that the touch direction is right in step
505. However, if the x-coordinate of the currently touching
point is not greater than that of the previously touching point,
the controller 180 determines that the touch direction is left in
step 506. The controller 180 then sets the x-coordinate of the
previously touching point into the x-coordinate of the cur-
rently touching point in step 507. The controller 180 then
determines whether the touch is released in step 508. As the
determination result, when the touch is not released, the pro-
cess returns to the step 502. However, when the touch is
released, the controller 180 determines whether the touching
direction is right or left in step 509. If the touch direction is to
the right, the controller 180 makes the touched page move in
the right direction in step 510. If the touched page is the left
page, the step 510 corresponds to an operation of turning a
page to a previous page. On the contrary, if the touched page
is a right page, the step 510 corresponds to an operation of not
turning a page to a next page, but maintaining the display of
the touched page. As the determination result, if the touched
direction is left, the controller transfers the touched page into
the leftin step 511. Ifthe touched page is the left page, the step
511 corresponds to an operation of maintaining the display of
the touched page without turning of a page to a next page.
However, if the touched page is a right page, the step 511
corresponds to an operation of turning a page to a next page.

[0068] FIG. 6 illustrates a procedure of folding a page
according to an embodiment of the present invention.

[0069] First, referring to (a) of FIG. 6, the display unit 130
displays two pages on the left and right sides of the screen
under control of the controller 180. In this state, when a user
starts to perform a drag from the first point 610, the controller
180 detects position variation by the drag. Then, referring to
(b) of FIG. 6, the controller 180 modifies a page mesh based
on the detected position variation, reflects the modified page
mesh on the touched page to modify the page, and controls the
display unit 130 to display the modified page. When the user
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touches the third point 630 in the modified page in a state that
the user maintains touching of the second point 620, the
controller 180 detects multiple touches.

[0070] Referring to (¢) of FIG. 6, when the controller 180
detects the multiple touches, the controller 180 controls the
display unit 130 to display the folded and modified page.
Then, referring to (d) of FIG. 6, when the controller 180
detects the release of the multi-touch, the controller 180 con-
trols the display unit 130 to display the page in the folded
state. Then, referring to (d) and (e) of FIG. 6, when the user
performs a drag from the fourth point 640, the controller 180
modifies the page in the folded state. Meanwhile, referring to
(d) of FIG. 6 again, when the controller 180 detects a drag in
an unfolding direction with respect to the folded page, the
controller 180 allows a folded portion to be unfolded such that
the original unfolded page is displayed.

[0071] When the user turns a page with one finger of the
user, and, at the same time, the user touches a folded portion,
that is the third point 630 with another finger, the controller
180 modifies the page mesh to fold a folded portion. Portions
of other pages corresponding to the folded portion is pro-
jected and displayed. That is, portions of other pages are
shown through the folded portion to a user.

[0072] Further, when the user turns a page, the page is
folded as much as the user desires according to a folded
degree. Such a folded page is freely controlled in the folded
state. If in a state that the user presses the folded portion with
his one finger, the user pushes the folded portion in an original
edge direction, that is, as illustrated above, in an unfolding
direction with respect to the folded page, the controller 180
detects the touch gesture and restores the folded portion to its
former state.

[0073] Further, the folded portion is used as a bookmark.
That is, the function of folding a page or restoring a folded
portion is linked with a function of adding or deleting a
corresponding page to or from a bookmark list.

[0074] Further, the controller 180 provides the user with a
method that allows the user to recognize easily and intuitively
a page including user input information, such as a memo, a
highlight, an image, a bookmark, folded page information,
torn page information, lastly read page information, and the
like. For example, the display unit 130 displays a side of a
book in three dimensions to allow the user to recognize a
thickness of the book under control of controller 180. The
controller 180 distinguishes a page including the user input
information from a page having no user input information.
That is, the display unit 130 displays the page including the
user input information to be kept at a suitable distance from a
neighbor page and float on it, or with a specific color distin-
guished from that of the neighbor page. Thus, the user can
easily recognize where the page including the user input page
is located, through a side of an opened book. Further, when
the side of the book is touched by the user, the controller 180
controls such that the page including the user input informa-
tion is displayed.

[0075] FIG. 7 illustrates a procedure of tearing a page
according to an embodiment of the present invention.

[0076] Referring to (a) of FIG. 7, when a user spreads two
ot'his fingers in a state in which the two fingers are touched to
the first and second points 710 and 720 as if tearing a page, the
controller 180 detects this touch gesture. The controller 180
then controls the display unit 130 to display the procedure of
tearing the paper. If a distance between two fingers exceeds a
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predetermined threshold value, a portion corresponding to the
first point 710 in the corresponding page is entirely separated
from the e-book.

[0077] Referring to (b) of FIG. 7, when the multi-touch is
released, the controller 180 controls the display unit 130 such
that the separated portion from the e-book disappears.
[0078] Referringto (c) of FIG. 7, when the user performs a
drag from the third point 730 in the remaining portion except
for the torn portion, the controller 180 modifies the remaining
portion.

[0079] Referring to (b) of FIG. 7, in a state that the user
touches the fourth point 740 and the fifth point 750 with his
two fingers, when the user closes the fingers together, the
controller 180 controls such that a restoring procedure of
combining the torn portion with the remaining portion is
displayed. Further, the remaining portion is folded by the
above-mentioned folding procedure. Of course, a folded page
is torn by the above-mentioned tearing procedure.

[0080] FIG. 8 illustrates a procedure of modifying a page
according to an embodiment of the present invention.
[0081] As described above, the controller 180 according to
the present invention detects a touch position and a position
variation, and modifies a page mesh to reflect it on a page
based on the detected information. Thus, the page is modified
in various ways according to a moving direction of the touch.
[0082] First, referring to (a) of FIG. 8, when a user drags
towards the left in a state that the user touches a point 810 in
a right upper edge portion, a page is modified in the form of
turning the page towards left. Referring to (b) of FIG. 8, when
auser drags in a diagonal direction in a state in which the user
touches the point 810, a page is modified in a form of turning
the page in the diagonal direction. Referring to (c¢) of FIG. 8,
when a user drags downwardly in a state in which the user
touches the point 810, a page is modified in the form of
turning the page downwardly. As described above, although a
user touches the same point 810, it is certain that an interac-
tion representation (a page form) changes according to a
moving direction of the touch. That is, the user has the feeling
that he is manipulating a real paper book.

[0083] FIG. 9 illustrates a procedure of modifying a page
according to another embodiment of the present invention.
[0084] As described above, the controller 180 according to
the present invention detects a touch position and a position
variation, and modifies a page mesh to reflect it on a page
based on the detected information.

[0085] First, referring to (a) of FIG. 9, when a user drags
towards the left in a state that the user touches the first point
910 in a right upper edge portion, a page is modified by
turning the page towards left. Referring to (b) of FIG. 9, when
a user drags towards left in a state that the user touches the
second point 920 in a right central portion, a page is modified
by turning the page from the second point 920 towards left.
Referring to (¢) of FIG. 9, when a user drags towards left in a
state that the user touches the third point 930 in a central
portion of an upper edge, a page is modified by turning the
page from the third point 930 towards left. Further, referring
to (d) of FIG. 9, when a user drags towards the left in a state
in which the user touches the fourth point 940 in a central
portion, a page is modified by turning the page from the fourth
point 940 towards left. As described above, the page is modi-
fied in various ways where the first touch point occurs.
[0086] FIG. 10 illustrates a procedure of determining
which direction a page moves in according to an embodiment
of the present invention.
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[0087] As described above, the controller 180 according to
the present invention detects a drop when a user drops a page
while dragging the page, the controller 180 makes the page
move in a moving direction of the touch just before dropping
the page.

[0088] First, FIG. 10 (a) shows a state that a user stops
moving to a point 1010 while dragging a page. In this state,
when the user drops, the page is turned towards the left, or
returns to an original opened state without turning the page
towards the left. That is, referring to (b) of FIG. 10, when the
moving direction of the touch just before the drop is to the left,
the page is turned toward the left. On the contrary, referring to
(c) of FIG. 10, when the moving direction of the touch just
before the drop is to the right, the page returns to the original
opened state.

[0089] FIG. 11 illustrates a shadow effect of a page accord-
ing to an embodiment of the present invention. The controller
180 according to the present invention gives a shadow effect
to a folded portion of a page.

[0090] FIG. 11 (a) illustrates an example that a shadow
effect is not applied, and FIG. 11 (b) illustrates an example
that a shadow effect is applied. Specifically, to apply a shadow
to a folded portion, the controller 180 calculates a perpen-
dicular vector to each coordinate of a page, and calculates an
angle between the perpendicular vector and a light source
vector towards a light source. First, when the calculated value
is less than a predetermined threshold value, the correspond-
ing coordinates are regarded as if a user directly looks at the
light source, such that the page is displayed in a bright man-
ner. However, when the calculated value is greater than the
predetermined threshold value, the corresponding coordi-
nates are regarded as if light does not reach them, such that the
page is displayed in a dark manner. It is regarded that the light
source is located on a line perpendicular to the page. The
controller 180 processes a degree of lightlessness step-by-
step, as follows.

[0091] Where the controller 180 processes the correspond-
ing coordinates rather darkly when the calculated value is
greater than the first threshold value and less than the second
threshold value, the corresponding coordinates are processed
slightly more darkly when the calculated value is greater than
the second threshold value.

[0092] According to a method and an apparatus for display
an e-book of'the present invention, there is provided an effect
of giving a realistic feeling to a user when the user reads the
e-book. Specifically, there is provided an effect of allowing a
user to experience an operation of moving a page as in shak-
ing a real paper book.

[0093] A method for recognizing an earphone according to
an embodiment of the present invention as described above is
implemented in an executable program command form by
various computer means and be recorded in a computer read-
able recording medium. The computer readable recording
medium includes a program command, a data file, and a data
structure individually or a combination thereof. The program
command recorded in a recording medium is specially
designed or configured for the present invention or be known
to a person having ordinary skill in a computer software field
to be used.

[0094] The computer readable recording medium includes
Magnetic Media such as hard disk, floppy disk, or magnetic
tape, Optical Media such as Compact Disc Read Only
Memory (CD-ROM) or Digital Versatile Disc (DVD), Mag-
neto-Optical Media such as floptical disk, and a hardware
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device such as ROM. RAM, flash memory storing and execut-
ing program commands. Further, the program command
includes a machine language code created by a complier and
a high-level language code executable by a computer using an
interpreter. The foregoing hardware device may also be con-
figured to be operated as a software module to perform an
operation of the present invention.

[0095] While the present invention has been shown and
described with reference to certain embodiments and draw-
ings of the portable terminal, it will be understood by those
skilled in the art that various changes in form and details may
be made therein without departing from the spirit and scope of
the invention as defined by the appended claims and their
equivalents.

What is claimed is:

1. A method of displaying an electronic book (e-book) in a
terminal including an e-book reader, the method comprising:

displaying an opened page of the e-book;

detecting a pointing position indicated by a pointer and an

amount of position variation of the pointer with respect
to the opened page;

modifying the opened page based on the pointing position

and the detected amount of position variation; and
displaying a modified page.
2. The method of claim 1, wherein modifying the page
opened based on the pointing position and the detected
amount of position variation comprises:
configuring a page mesh corresponding to the opened page,
wherein the page mesh includes a plurality of nodes and
links of connecting the plurality of nodes to one another;

modifying the page mesh by changing a position of a node
of the plurality of nodes corresponding to the pointing
position; and

modifying the opened page by applying the modified page

mesh to the opened page.

3. The method of claim 2, wherein configuring a page mesh
corresponding to the opened page comprises assigning a mass
value to the plurality of nodes and an elastic value to the
plurality of links

4. The method of claim 3, wherein configuring a page mesh
corresponding to the opened page comprises assigning a mass
value to a node corresponding to an inner area, the mass value
assigned to the node corresponding to the inner area being
greater than a mass value assigned to a node corresponding to
an outer area.

5. The method of claim 1, wherein the pointer comprises
touch input means for touching a page, the touch input means
being included in a terminal having a touchscreen.

6. The method of claim 5, wherein modifying the page
opened based on the pointing position and the detected
amount of position detected comprises folding the modified
page when a multi-touch event with respect to the modified
page is detected.

7. The method of claim 6, further comprising opening the
folded portion.

8. The method of claim 6, wherein modifying the page
opened based on the pointing position and the detected
amount of position variation comprises:

detecting a multi-touch event with respect to the opened

page; and

tearing the opened page when touches of the detected

multi-touch event move in a direction apart from one
another.
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9. The method of claim 8, wherein modifying the page
opened based on the pointing position and the detected
amount of position variation further comprises restoring a
torn portion.

10. The method of claim 1, further comprising, when a
pointing release for the modified page is detected, transfer-
ring the modified page in a moving direction of the pointer
just before the pointing release.

11. The method of claim 1, further comprising modifying
the opened page based on at least one of information about a
strength of wind input from a microphone included in the
terminal and a continuous time period of the wind input from
a microphone included in the terminal.

12. The method of claim 1, further comprising rendering
and displaying the e-book based on information about a cur-
rent reading state including at least one of a date when the
e-book was stored, a number of times by which the e-book has
been read, pages of the e-book which have been read and a
date when the e-book was last read.

13. The method of claim 1, further comprising shading the
modified page.

14. An apparatus for displaying an electronic book
(e-book) in a terminal including an e-book reader, the appa-
ratus comprising:

a display unit for displaying a page of the e-book;

an input unit for receiving information about an input of a

pointer with respect to an opened page; and

a controller for detecting a pointing position indicated by a

pointer and an amount of position variation, for modi-
fying the opened page based on the pointing positionand
the detected amount of position variation, and for con-
trolling such that a modified page is displayed.

15. The apparatus of claim 14, wherein the controller com-
prises an animation engine for configuring a page mesh cor-
responding to the opened page, wherein the page mesh
includes a plurality of nodes and links of connecting the
plurality of nodes to one another, for modifying the page
mesh by changing a position of a node of the plurality of
nodes corresponding to the pointing position, and for apply-
ing the modified page mesh to the opened page.
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16. The apparatus of claim 15, wherein when the page
mesh is configured, the animation engine assigns a mass
value to the plurality of nodes and an elastic value to the
plurality of links.

17. The apparatus of claim 16, wherein the animation
engine, when assigning the mass value to the plurality of
nodes, assigns a mass value that is greater than a mass value
assigned to a node corresponding to an outer area to a node
corresponding to an inner area.

18. The apparatus of claim 14, wherein the input unit
comprises a touchscreen.

19. The apparatus of claim 18, wherein the controller, when
a multi-touch event with respect to the modified page is
detected, controls the display unit to display the modified
page in a folded state.

20. The apparatus of claim 19, wherein the controller con-
trols the display unit such that the folded portion is opened.

21. The apparatus of claim 18, wherein the controller
detects a multi-touch event with respect to the opened page,
and when touches of the detected multi-touch event move in
a direction apart from one another, controls the display unit
such that the opened page is displayed in a torn state.

22. The apparatus of claim 21, wherein the controller con-
trols the display unit such that a torn portion is restored.

23. The apparatus of claim 14, wherein the controller, when
a pointing release for the modified page is detected, controls
the display unit to transfer the modified page in a moving
direction of the pointer just before the pointing release.

24. The apparatus of claim 14, further comprising:

a microphone, wherein the controller modifies the opened
page based on at least one of information about a
strength of wind input from the microphone and a con-
tinuous time period of wind input from the microphone.

25. The apparatus of claim 14, wherein the controller com-
prises a rendering unit for rendering and displaying the
e-book based on information about a current reading state
including at least one of a storing date, a reading number, a
read page and a read date of the e-book.

26. The apparatus of claim 14, wherein the controller
shades the modified page.
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