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(57) Abstract: A display apparatus isprovided. The display apparatus includes: adisplay unit which displays a content on a screen,
arecognition unit which, if auser touch isinput on the screen, recognizes an object corresponding to atouch trajectory, and acon-
troller which controls the display unit to change a page of the content displayed on the screen in accordance with the object. Accord-
ingly, it ispossible to change the page of the electronic content swiftly and manipulate the electronic apparatus easily, and user con-
venience isimproved by reflecting intuitive user experience on the interface.
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Description
Title of Invention: DISPLAY APPARATUS AND IMAGE REPRE-

SENTATION METHOD USING THE SAME

Technical Field

[1] Methods and apparatuses consistent with exemplary embodiments relate to a display
apparatus and an image representation method using the same, and more particularly,
to adisplay apparatus which receives and processes touch input of auser, thereby
outputting aresulting image, and an image representation method using the same.
Background Art

[2] The development of input-output apparatuses in the computer started with a system
that is equipped with an input apparatus and an output apparatus separately. In this
system, the output apparatus could only identify output. The computer in the initial
stage was a configuration that puts a definite functional limit to the output apparatus.
Therefore, the output apparatus could identify only aresult of calculating if input data
such asapunch card is separately set and input. After that, thanks to the development
of technology, an electronic apparatus that can identify input and output through a
terminal apparatus, which isan output apparatus, such as apersonal computer, has
come into existence. However, since users still had to input on a sentence basis through
an input apparatus such as akeyboard at that time, general users except for an expert
who uses aprogramming language rarely used the computer. In 1990, the age of the
computer, inwhich users can identify input and output through asingle apparatus and
anyone can easily handle the computer in their daily lives by clicking an icon of an
image format through a simple input apparatus called a mouse, has arrived. The
computer started to affect daily lives as an important tool for human civilization.

[3] The recent widespread use of smart phones and tablet PCs isregarded asthe in-
novation of the human civilization beyond advancement in the digital apparatuses. Itis
not too much to say that atouch screen apparatus, which suggests a new paradigm for
realizing auser-centric interface through analogue sensitivity, lies at the core of the in-
novation.

[4] The touch screen apparatus is designed to recognize atouch position if aperson's
hand or an object touches a character or a specific position appearing on a screen, and
perform a specific process using stored software. The touch screen apparatus employs
agraphic-based window system, which was commonly used in 1990, and incorporates
input-output apparatuses into a single apparatus, thereby maximizing user con-
venience.

[5] Input ways through such atouch screen apparatus may be divided into simple data
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input and command input. The simple data input refers to away that receives input of
data in aformat understandable only by aperson and ssmply stores the data. For
example, the touch screen apparatus may receive input of text data or graphic data and
store it. On the other hand, the command input refers to away in which the touch
screen apparatus understands and processes input and outputs aresulting image. For
example, the command input is executing aprogram by flicking a specific icon or
moving an icon to acertain position by dragging. However, the command input puts a
limit to performing only a simple command. That is, the user may be required to input
flicking or dragging several times to obtain afinally desirable result. Of course, the
related-art touch screen apparatus can input a complicated command by displaying a
keyboard screen on a screen of the touch screen apparatus. However, this way isfar
away from our aim to realize a simple input-output apparatus. The touch screen
apparatus should be progressed towards auser experience-based simple interface so
that the user can use complicated functions of the apparatus with ease.

Disclosure of Invention

Technical Problem

One or more exemplary embodiments may overcome the above disadvantages and
other disadvantages not described above. However, it isunderstood that one or more
exemplary embodiment are not required to overcome the disadvantages described
above, and may not overcome any of the problems described above.

One or more exemplary embodiments provide adisplay apparatus that isdriven in
accordance with an object corresponding to touch input of auser if the user touches a
screen, and displays aresulting image on the screen.

Solution to Problem

According to an aspect of an exemplary embodiment, there is provided adisplay
apparatus, including: adisplay unit which displays a content on a screen, arecognition
unit which, if auser touch isinput on the screen, recognizes an object corresponding to
atouch trgjectory, and acontroller which controls the display unit to change apage of
the content displayed on the screen in accordance with the object.

If the object recognized by the recognition unit is afigure, the controller may control
the display unit to change the page to apage corresponding to the figure and display
the page, and, if the object recognized by the recognition unit is aletter, the controller
may control the display unit to change the page to apage including aparagraph corre-
sponding to the letter and display the page.

If the object recognized by the recognition unit is a symbol, the controller may
control the display unit to change the page to aprevious page or anext page in ac-
cordance with the symbol, and display the page.
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If aplurality of objects are recognized by the recognition unit, the controller may
combine the plurality of objects and may control the display unit to change the page to
apage corresponding to the combined objects.

If aplurality of pages correspond to the object, the controller may display alist of the
plurality of pages and may control the display unit to change the page to apage that is
selected from among the plurality of pages.

If aplurality of objects are recognized by the recognition unit, the controller may
display alist of pages of contents corresponding to the plurality of objects, re-
spectively, and may control the display unit to change the page to apage that is
selected from among the plurality of pages.

If one object isrecognized and then another object isrecognized within a prede-
termined time, the controller may recognize the objects as aplurality of objects.

If the object recognized by the recognition unit isan end symbol, the controller may
end object recognition and may control the display unit to change the page of the
content displayed on the screen in accordance with the object recognized until then.

According to an aspect of another exemplary embodiment, there isprovided an
image representation method, including: sensing user touch input on a screen, rec-
ognizing an object corresponding to atouch trajectory of the user, and changing apage
of acontent displayed on the screen in accordance with the object.

The changing the page may include, if the recognized object isafigure, changing the
page to apage corresponding to the figure, and, if the recognized object is aletter,
changing the page to apage including aparagraph corresponding to the letter.

The changing the page may include, if the recognized object isasymbol, changing
the page to aprevious page or anext page in accordance with the symbol.

The changing the page may include, if aplurality of objects are recognized,
combining the plurality of objects and changing the page to apage corresponding to
the combined objects.

The changing the page may include, if aplurality of pages correspond to the object,
displaying alist of the plurality of pages and changing the page to apage that is
selected from among the plurality of pages.

The changing the page may include, if aplurality of objects are recognized,
displaying alist of pages of contents corresponding to the plurality of objects, re-
spectively, and changing the page to apage that is selected from among the plurality of
pages.

The recognizing the object may include, if one object isrecognized and then another
object isrecognized within apredetermined time, recognizing the objects as a plurality
of objects.

The changing the page may include, if the recognized object is an end symbol,
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ending object recognition and changing the page of the content displayed on the screen
in accordance with the object recognized until then.
Advantageous Effects of I nvention

According to the exemplary embodiments described above, it ispossible to change
the page of the electronic content swiftly and manipulate the electronic apparatus
easily, and user convenience isimproved by reflecting intuitive user experience on the
interface.

Brief Description of Drawings

The above and/or other aspects will be more apparent by describing in detall
exemplary embodiments, with reference to the accompanying drawings, in which:

FIG. lisablock diagram illustrating adisplay apparatus according to an exemplary
embodi ment;

FIG. 2 isaflowchart illustrating aprocess of the display apparatus of FIG. 10of rec-
ognizing an object corresponding to atouch trajectory of auser and changing apage of
a content;

FIG. 3isaconcept view illustrating acase in which auser inputs an object figure
'89" and adisplay unit goes to page 89 of the content;

FIG. 4 isaconcept view illustrating change of apage if an object is aletter;

FIG. 5isaconcept view illustrating change of apage if an object is asymbol;

FIG. 6 isaconcept view illustrating acase in which, if an object isaplurality of
Roman numerals 'V, 'IV isrecognized by combining the objects T and 'V, and the
display unit displays acorresponding page of an e-book;

FIG. 7 isaconcept view illustrating acase in which the display unit displays alist of
pages if aplurality of pages correspond to an object figure 'S’ ;

FIG. 8isaconcept view illustrating acase in which, if aplurality of objects 'A", 'B",
and 'C areinput, alist of pages of contents corresponding to the plurality of objects,
respectively, is displayed;

FIG. 9isaconcept view illustrating different processes performed by the controller
130 according to adelay time, after one object isinput, until another object isinput;

FIG. 10 isaconcept view illustrating end of input of an object by displaying '.' after
inputting the object; and

FIG. 11isaconcept view illustrating touch input to execute afunction of atouch
screen apparatus according to another exemplary embodiment.

Best Mode for Carrying out the Invention

Hereinafter, exemplary embodiments will be described in greater detail with
reference to the accompanying drawings.

In the following description, same reference numerals are used for the same elements
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when they are depicted in different drawings. The matters defined in the description,
such as detailed construction and elements, are provided to assist in a comprehensive
understanding of exemplary embodiments. Thus, it is apparent that exemplary em-
bodiments can be carried out without those specificaly defined matters. Also,
functions or elements known in the related art are not described in detail since they
would obscure the exemplary embodiments with unnecessary detail.

FIG. lisablock diagram illustrating adisplay apparatus 100 according to an
exemplary embodiment, FIG. 2 is aflowchart illustrating aprocess of the display
apparatus 100 of FIG. 1 of recognizing an object corresponding to atouch trajectory of
auser and changing apage of acontent, FIG. 3isaconcept view illustrating acase in
which auser inputs an object figure '89' and adisplay unit 110 goes to page 89 of the
content, FIG. 4 is aconcept view illustrating change of apage if an object is aletter,
and FIG. 5isaconcept view illustrating change of apage if an object is asymbol.

Referring to FIGS. 1and 2, the display apparatus 100 according to an exemplary em-
bodiment includes adisplay unit 110, arecognition unit 120 that recognizes an object
if there is atouch on a screen, and acontroller 130 that controls the display unit 110 to
change apage of acontent in accordance with the recognized object.

The display unit 110 displays acontent on the screen and may include aliquid crysta
display panel to display an image and abacklight unit to supply light to the liquid
crystal display panel. The display unit 110 is controlled by the controller 130, which
will be described later. To achieve this, the controller 130 may further include a
display driving circuit and asignal processing circuit. That is, the controller 130 drives
the backlight unit to supply light to the liquid crystal display panel and signal-
processes an input content and applies an electrode to the liquid crystal display panel.
Asaresult, the display unit 110 displays apage of the input content (for example, an
electronic book (e-book)) on the screen.

The display unit 110 may berealized in the form of atouch pad or an inter-layered
touch screen. In this case, the display unit 110 may be used as not only an output
apparatus but also auser interface.

The recognition unit 120 is atouch screen apparatus that recognizes an object if there
is atouch on the screen. Specificaly, if auser performs input by touching the screen of
the display apparatus 100, the recognition unit 120 recognizes an input object (S210).
The touch may include various ways such as flicking and dragging, and the object
includes a character including aletter, asymbol, and afigure, and an image. If the
display unit 110 displays apage of acontent, the user may write apage number that
the user wishes to go to by dragging on the screen. The recognition unit 120 analyzes a
trajectory of the touch input by the user and recognizes apage number of the content
corresponding to the object (S220), and the display unit 100 displays acontent corre-
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sponding to the page number on the screen. Referring to FIG. 3, if the content isan e-
book and the user writes '89', which isthe page of the e-book that the user wishes to
read, by dragging on the screen of the display apparatus 100, the display unit 110
displays page 89 of the e-book.

Pattern matching may be used as a method of analyzing atrajectory of touch input
and recognizing an object. The pattern matching sets aunique pattern according to
different types of objects, and, if an input object is consistent with an already set object
pattern, regards the objects as the same object and performs a corresponding process.
In the case of arelatively simple pattern such as afigure, the pattern setting method
defines a coordinate characteristic in advance and checks whether a coordinate charac-
teristic of an input object is consistent with the already existing coordinate charac-
teristic. This method can recognize a comparatively simple object such as afigure
easily and swiftly, but may cause agreat error. Another method is sampling various
scripts regarding the same object and matching all coordinate characteristics. This
method increases accuracy but has a disadvantage of requiring complicated calculation
and resources. In order to increase the accuracy of the pattern matching, various
heuristic methods such as amethod for psychologicaly limiting a size of an object by
limiting an input area and a method for searching and suggesting several similar
objects and guiding selection of the user may be used. In the above exemplary em-
bodiment of FIG. 3, if the user writes the figures '8 and '9" by touching and dragging
on the screen, the recognition unit 120 determines coordinates of atrajectory of touch
input by the user and determines a coordinate characteristic by distinguishing between
atouch portion and a non-touch portion, thereby recognizing that the input object is
'89'. The controller 130 recognizes that the user wishes to go to page 89 of the content
and controls the display apparatus 100. It is obvious to an ordinary skilled person in the
related-art that various object recognizing methods may be used to embody the present
disclosure and the present disclosure does not exclude other embodiments.

The controller 130 controls an overall operation of the display apparatus 100, and in
particular, if the recognition unit 120 recognizes an object input by touching on the
screen, controls the display unit 110 to change a page of the content in accordance with
the recognized object (S230). That is, the controller 130 signal-processes new content
data, inputs the new content data to the liquid crystal display panel, supplies light to
the liquid crystal display panel by driving the backlight unit, and displays a changed
page of the content through the display unit 110. If the object recognized by the
recognition unit 120 is afigure, the controller 130 may control the display unit 110 to
change the page to a page corresponding to the figure and displays the page. If the
object is aletter, the controller 130 may control the display unit 110 to change the page
to apage including a paragraph corresponding to the letter and display the page. If the
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object is asymbol, the controller 130 may control the display unit 110 to change the
page to aprevious page (for example, asymbol '-') or anext page (for example, a
symbol '+) and display the page. FIG. 3illustrates the case in which the display unit
110 is controlled to display page 89 of the e-book if the object isthe figure '89'. FIG. 4
illustrates the case in which the display unit 110 is controlled to display apage
including aparagraph corresponding to ' TOPIC A’ of the e-book if the object is the
letter '"A". (1) of FIG. 5illustrates the case in which the display unit 110 is controlled
to display anext page of the e-book if the object input by the user isthe symbol '+,
and (2) of FIG. 5 illustrates the case in which the display unit 110 is controlled to
display aprevious page of the e-book if the object isthe symbol '-'.

FIG. 6 illustrates a case in which, if an object isaplurality of Roman numerals 'V,
"IV isrecognized by combining the objects T and 'V, and the display unit 110
displays acorresponding page of the e-book.

Specifically, referring to FIG. 6, if aplurality of objects are recognized by the
recognition unit 120, the controller 130 of the display apparatus 100 according to
another exemplary embodiment combines the plurality of objects and controls the
display unit 110 to change the page to apage corresponding to the combined objects.
The plurality of objects may be determined by determining whether thereis an
overlapping areain the input object or not. For example, as shown in FIG. 4, the
English aphabet 'A' has overlapping lines to form the letter and thus is recognized as
asingle object. However, as shown in FIG. 3, acurve forming each of the figures '8
and '9' has an independently connected form and thus each of the figures may be
recognized as asingle object. Also, since there is no overlapping area between the
figures '8 and 'Y, thefigures '8' and '9' arerecognized as separate objects. In this
case, the controller 130 combines the figures '8' and '9' in consideration of locations
of the figures '8' and '9' recognized by the recognition unit 120 and controls the
display unit 110 to display page 89 of the e-book corresponding to the combined figure
'89" on the display unit 110. Likewise, as shown in FIG. 6, the recognition unit 120
recognizes the Roman numerals T and 'V, which are two objects, respectively, and
the controller 130 combines the two objects and displays a page corresponding to the
combined Roman numeral "IV on the display unit 110. However, if the Roman
numerals T and 'V areinput in aconnected form unlike the embodiment of FIG. 6,
the Roman numera 'lV may be recognized directly without going through the above-
described process.

FIG. 7 isaconcept view illustrating acase in which the display unit 110 displays a
list of pages if aplurality of pages correspond to an object figure '5'.

Referring to FIG. 7, if aplurality of pages correspond to an object recognized by the
recognition unit 120, the controller 130 of the display apparatus 100 according to
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another exemplary embodiment may control the display unit 110 to display alist of the
plurality of pages and change the page to apage that is selected from among the
plurality of pages. If the user inputs the figure '5' by dragging on the screen, pages
'CHAP.S' and 'PAGE 5' of the e-book correspond to the figure '5' and thus the
display unit 110 may display alist of the pages. The user may select apage item from
the displayed list by flicking and the controller 130 controls the display unit 110 to
display contents of the selected page on the display unit 110.

FIG. 8isaconcept view illustrating acase in which, if aplurality of objects A ', 'B",
and 'C areinput, alist of pages of contents corresponding to the plurality of objects,
respectively, is displayed.

Specifically, referring to FIG. 8, if aplurality of objects are recognized by the
recognition unit 120, the controller 130 of the display apparatus 100 according to
another exemplary embodiment may control the display unit 110 to display alist of
pages of contents corresponding to the plurality of objects, respectively, and change
the page to apage that is selected from among the plurality of pages. Asshown in FIG.
8, if the user inputs the English alphabets A ', 'B', and 'C on the screen (since there is
no overlapping area among the letters A ', 'B', and 'C as described above, they are
recognized as separate objects), pages 'TOPIC A', 'TOPIC B, and 'TOPIC C of the
e-book correspond to the letters 'A", 'B', and 'C, respectively. Therefore, the display
unit 110 displays alist containing these pages. The user may select apage item from
the displayed page list by flicking and the controller 130 may control the display unit
110 to display contents of the selected page on the display unit 110.

FIG. 9 isaconcept view illustrating different processes performed by the controller
130 according to adelay time, after one object is input, until another object isinput.

Specifically, referring to FIG. 9, if one object isrecognized and then another object is
recognized within apredetermined time, the controller 130 of the display apparatus
100 according to another exemplary embodiment may recognize aplurality of objects.
Several objects may be input in sequence when the user wishes to change the content
page continuously. This case has no difference from the case in which the plurality of
objects are input. Therefore, the two cases need to be distinguished. Accordingly, if
one object isrecognized and then another object isrecognized within a predetermined
time (for example, 1 second), the controller 130 may recognize input of aplurality of
objects. In this case, the controller 130 may instruct the display unit 110 to combine
the plurality of objects and change the page or may control the display unit 110 to
display alist of pages of contents corresponding to the plurality of objects, re-
spectively. On the other hand, if one object isrecognized and then another object is
recognized after apredetermined time, the objects are recognized as continuous input
of objects having separate purposes and the page is changed to pages corresponding to
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the objects in sequence. Asshown in (1) of FIG. 9, if the user inputs the figure 7' and
then inputs the figure '5' before apredetermined time (one second) elapses, the two
objects are combined and page 75 is displayed on the display unit 110. On the other
hand, as shown in (2) of FIG. 9, if the user inputs the figure '7* and then inputs the
figure '5' after the predetermined time elapses, the controller 130 determines the
objects as continuous input of objects having different purposes. Therefore, the
controller 130 goes to page 7 of the e-book first and then goes to page 5 of the e-book,
and finally displays page 5 of the e-book on the display unit 110.

FIG. 10 isaconcept view illustrating end of input of an object by displaying "' after
inputting the object.

Specifically, referring to FIG. 10, if an object recognized by the recognition unit 120
isan end symbol, the controller 130 of the display apparatus 100 according to another
exemplary embodiment ends recognition of the object and controls the display unit 110
to change the page of the content displayed on the screen in accordance with the object
recognized until then. That is, the user may inform that object input ends by putting a
period '." after inputting the figures ‘1’ and '9" continuously as shown in FIG. 10. The
recognition unit 120 recognizes this and the controller 130 does not wait for input of an
object anymore, and may control the display unit 110 to combine the plurality of input
objects and display page 19 of the e-book or to display alist of pages of the e-book
corresponding to the figures T and '9', respectively, on the screen. The user ends the
entire input by putting the period so that, if the number of input objects is distinguished
according to atime difference, apsychologica burden to determine whether to input
an object or not within a predetermined time can be reduced, and unintended page
change caused by adelay in continuous input can be prevented.

Hereinafter, another exemplary embodiment will be described briefly with reference
to FIG. 11. FIG. 11lisaconcept view illustrating touch input to execute afunction of a
touch screen apparatus according to another exemplary embodiment.

The present disclosure may be used to execute the function of the touch screen
apparatus besides changing the page of the content. That is, if the user inputs an object
by touching on the screen, the function of the touch screen apparatus corresponding to
the input object may be performed. Today, since an electronic apparatus including a
touch screen such as a smart phone includes a complicated function, users should go
through a complicated process of selecting many menus to set a system such as setting
a screen, Bluetooth, or Wi-Fi or execute alot of applications installed in the apparatus.
However, by including the above-describe configuration, the present disclosure can
allow the user to directly control settings of the electronic apparatus or easily execute
an installed application by inputting an object through the touch screen apparatus. For
example, in asmart phone, an application that is frequently used by the user is
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displayed on awall paper along with itsicon, but an application that is infrequently
used by the user appears only on a separate window in which icons of all of the ap-
plications are collected. The user should often search all of the applications to execute
acertain application and thus may fedl it difficult to use the smart phone or may regard
searching as atiresome job. The user of the smart phone may write an initial of an ap-
plication that the user wishes to execute on the screen. Specifically, if the user wishes
to search through the Google search engine and inputs 'G' on the screen 140 as shown
in FIG. 11, the controller 130 controls the display unit 110 to display alist of ap-
plications 150 staring with 'G' on the screen. The user selects the application
'GOOGLE SEARCH' and execute it instantly, and enjoys web surfing.

According to the exemplary embodiments described above, it is possible to change
the page of the eectronic content swiftly and manipulate the electronic apparatus
easily, and user convenience isimproved by reflecting intuitive user experience on the
interface.

The foregoing exemplary embodiments and advantages are merely exemplary and
are not to be construed as limiting the present inventive concept. The exemplary em-
bodiments can bereadily applied to other types of apparatuses. Also, the description of
the exemplary embodiments isintended to be illustrative, and not to limit the scope of
the claims, and many alternatives, modifications, and variations will be apparent to
those skilled in the art.



WO 2013/100727

[Claim 1]

[Claim 2]

[Claim 3]

[Claim 4]

[Claim 5]

[Claim 6]

[Claim 7]

11

PCT/KR2012/011790

Claims

A display apparatus comprising:

adisplay unit which displays a content on a screen;

arecognition unit which, if auser touch isinput on the screen,
recognizes an object corresponding to atrajectory of the user touch;
and

acontroller which controls the display unit to change apage of the
content displayed on the screen in accordance with the object.

The display apparatus as claimed in claim 1, wherein, if the object
recognized by the recognition unit is afigure, the controller controls the
display unit to change the page of the content into a page corresponding
to the figure and display the changed page,

wherein, if the object recognized by the recognition unit is aletter, the
controller controls the display unit to change the page of the content
into apage including a paragraph corresponding to the letter and
display the changed page.

The display apparatus as claimed in claim 1, wherein, if the object
recognized by the recognition unit is a symbol, the controller controls
the display unit to change the page of the content into a previous page
or anext page in accordance with the symbol, and display the changed
page.

The display apparatus as claimed in claim 1, wherein, if aplurality of
objects are recognized by the recognition unit, the controller combines
the plurality of objects and controls the display unit to change the page
of the content into a page corresponding to the combined objects.

The display apparatus as claimed in claim 1, wherein, if aplurality of
pages correspond to the object, the controller displays alist of the
plurality of pages and controls the display unit to change the page of
the content into apage that is selected from among the plurality of
pages.

The display apparatus as claimed in claim 1, wherein, if aplurality of
objects are recognized by the recognition unit, the controller displays a
list of pages of contents corresponding to the plurality of objects, re-
spectively, and controls the display unit to change the page of the
content into apage that is selected from among the list of pages of
contents.

The display apparatus as claimed in claim 1, wherein, if one object is
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recognized and then another object isrecognized within a prede-
termined time, the controller recognizes the objects as aplurality of
objects.

The display apparatus as claimed in clam 1, wherein, if the object
recognized by the recognition unit is an end symbol, the controller ends
object recognition and controls the display unit to change the page of
the content displayed on the screen in accordance with the object
recognized until then.

An image representation method comprising:

sensing user touch input on a screen;

recognizing an object corresponding to atrajectory of the user touch
input; and

changing apage of acontent displayed on the screen in accordance
with the object.

The image representation method as claimed in claim 9, wherein the
changing the page comprises, if the recognized object isafigure,
changing the page to a page corresponding to the figure, and, if the
recognized object is aletter, changing the page to apage including a
paragraph corresponding to the letter.

The image representation method as claimed in claim 9, wherein the
changing the page comprises, if the recognized object isa symbol,
changing the page to aprevious page or anext page in accordance with
the symbol.

The image representation method as claimed in claim 9, wherein the
changing the page comprises, if aplurality of objects are recognized,
combining the plurality of objects and changing the page to apage cor-
responding to the combined plurality of objects.

The image representation method as claimed in claim 9, wherein the
changing the page comprises, if aplurality of pages correspond to the
object, displaying alist of the plurality of pages and changing the page
to apage that is selected from among the list of the plurality of pages.
The image representation method as claimed in claim 9, wherein the
changing the page comprises, if aplurality of objects are recognized,
displaying alist of pages of contents corresponding to the plurality of
objects, respectively, and changing the page to a page that is selected
from among the list of pages of contents.

The image representation method as claimed in claim 9, wherein the
recognizing the object comprises, if one object isrecognized and then
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another object isrecognized within apredetermined time, recognizing
the objects as aplurality of objects.
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