wo 20107143392 A1 | ]ORN 0O 0 R

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(10) International Publication Number

WO 2010/143392 A1l

(19) World Intellectual Property Organization /’@?‘?’3\
International Bureau v{ 0
Al
(43) International Publication Date \'{_5___,/
16 December 2010 (16.12.2010) PCT
(51) International Patent Classification: (72)
GO6F 17/24 (2006.01) GO6F 17/21 (2006.01) (75)
GO6F 3/12 (2006.01) G06T 11/00 (2006.01)
(21) International Application Number:
PCT/JP2010/003756 (74)
(22) International Filing Date:
4 June 2010 (04.06.2010)
1
(25) Filing Language: English ®1)
(26) Publication Language: English
(30) Priority Data:
2009-138399 9 June 2009 (09.06.2009) JP
(71) Applicant (for all designated States except US): CANON
KABUSHIKI KAISHA [JP/JP]; 30-2, Shimomaruko 3-
chome, Ohta-ku, Tokyo, 1468501 (JP).
84)

Inventor; and

Inventor/Applicant (for US ornly): AOKI, Nobushige
[JP/IP]; C/O CANON KABUSHIKI KAISHA, 30-2, Shi-
momaruko 3-chome, Ohta-ku, Tokyo, 1468501 (JP).

Agents: ABE, Takuma et al.; C/O CANON KABUSHI-
KI KAISHA, 30-2, Shimomaruko 3-chome, Ohta-ku,
Tokyo, 1468501 (JP).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, KE, KG, KM, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO,
NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD, SE,
SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT,
TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,

[Continued on next page]

(54) Title: IMAGE PROCESSING APPARATUS, IMAGE PROCESSING METHOD, AND STORAGE MEDIUM

[Fig. 71

‘ START CAPTURING

OF MOUSE EVENT

|'v702
1

| OBTAIN z-index VALUE  |~703

)
rv7o4

INSERT REGION
SELECTION OBJECT
|

CHANGE POSITION 705
%ND SIZE OF REGION

ELECTION OBJECT

CANCEL

710

WAIT
FOR INPUT

709
ARD SIZE OF REGION CAPTURING OF
SELECTION OBJECT MOUSE EVENT

711

END

706
OBTAIN COORDINATES

SELECTION OBJECT

1 707

GENERATE
INTERMEDIATE DATA
FILE CORRESPONDING
TO REGION SELECTED
FROM WEB PAGE

{ 708
LAY OUT AND PRINT
IMAGE DATA BASED ON
INTERMEDIATE DATA FILE
T
|

(57) Abstract: An image processing apparatus includes a
determination unit configured to determine coordinate of a
region in a web page having a plurality of elements in a
structured document, the display region being specitied by
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mination unit in the web page, an output unit configured to
output an image based on the image data extracted by the
extraction unit, wherein, when the region specified by the
user is a part clipped out of an element in the web page,
the extraction unit extracts image data of the part of the el-
ement corresponding to the coordinate determined by the
determination unit
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Description

Title of Invention: IMAGE PROCESSING APPARATUS, IMAGE

[0001]

[0002]

[0003]

[0004]

[0005]

[0006]

PROCESSING METHOD, AND STORAGE MEDIUM
Technical Field

The present invention relates to an image processing apparatus that outputs an image

based on a structured document.

Background Art

Nowadays, people can obtain various pieces of information when accessing web
pages on the Internet. Each of the web pages is a structured document written in a
structured language such as Hyper Text Markup Language (HTML) or Extensible
Hyper Text Markup Language (XHTML). The web page is displayed for viewing on a
display in software called a browser for the structured document. Japanese Patent No.
03588337 discusses a method for selecting and printing a region of a web page as an
image. When the method is used, usually, a web page is displayed in a browser on a
display, and a region in the displayed web page is selected by a user using a pointing
device such as a mouse.

Conventionally, however, when a region of a web page displayed in a browser is
selected in the browser, the selection is made only on an element-by-element basis in
the structured document. In other words, a user cannot select a desired region such as a
part of an image element or a part of a text element.

Summary of Invention

The present invention is directed to an image processing apparatus that allows a user
to select a region of a web page as desired.

According to an aspect of the present invention, an image processing apparatus
includes a determination unit configured to determine coordinate of a region in a web
page having a plurality of elements in a structured document, the display region being
specified by a user, an extraction unit configured to extract image data corresponding
to the coordinate determined by the determination unit in the web page, an output unit
configured to output an image based on the image data extracted by the extraction unit,
wherein, when the region specified by the user is a part clipped out of an element in the
web page, the extraction unit extracts image data of the part of the element corre-
sponding to the coordinate determined by the determination unit.

Further features and aspects of the present invention will become apparent from the
following detailed description of exemplary embodiments with reference to the

attached drawings.

Brief Description of Drawings
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The accompanying drawings, which are incorporated in and constitute a part of the
specification, illustrate exemplary embodiments, features, and aspects of the invention

and, together with the description, serve to explain the principles of the invention.
[fig.1]Fig. 1 illustrates a printing system for printing based on a structured document.

[fig.2]Fig. 2 is a block diagram illustrating a configuration of a personal computer
(PC).

[fig.3]Fig. 3 is a block diagram illustrating a software configuration in a PC.
[fig.4
[fig.5

[fig.6]Fig. 6 illustrates an example of a structured document.

|
JFig. 4 illustrates a screen of a graphical user interface (GUI).

JFig. 5 illustrates a screen of a GUI after a region selection button is clicked.

|

[fig.7]Fig. 7 is a flowchart illustrating a procedure performed by a structured-document
printing module.

[fig.8]Fig. 8 is a block diagram illustrating a software configuration in a PC.

[fig.9]Fig. 9 illustrates a region selection window.

[fig.10]Fig. 10 is a block diagram illustrating a software configuration in a PC.
[fig.11]Fig. 11 illustrates a GUI screen with a region selection window.

Description of Embodiments

Various exemplary embodiments, features, and aspects of the invention will be
described in detail below with reference to the drawings.

Fig. 1 illustrates a printing system for printing based on a structured document. A
personal computer (PC) 101 in Fig. 1 is connected to a printer 104, and serves as a
printing control apparatus that controls image printing by the printer 104. The PC 101
is also connected to a World Wide Web (WWW) server 103 via the Internet 102 for
download of structured documents from the WWW server 103, each document being
written in a structured language. The PC 101 displays a web page based on an obtained
structured document. The structured document is written in a language such as HTML
and XHTML. The PC 101 drives the printer 104 to print images based on the obtained
structured document.

Fig. 2 is a block diagram illustrating a configuration of the PC 101. A CPU 201
calculates data and issue commands according to programs, and controls every unit in
the PC 101 and devices connected thereto. A RAM 202 is a memory used as a
temporary storage area, and a ROM 203 is another memory for storing various
programs executed by the CPU 201. A hard disk 204 records an operation system
(OS), a browser, and other application software programs and data. Thus, various
control operations are performed when the CPU 201 reads a program stored in the
ROM 203 or the hard disk 204 and loads the program into the RAM 202, and executes
the program with the RAM 202 as a work memory.
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A USB interface 205 is configured to be connected to a USB cable for data commu-
nication between the PC 101 and the printer 104. The communication may be es-
tablished through SCSI or radio transmission for example, other than USB cable.

A display device 206 includes a cathode-ray tube (CRT) or a liquid crystal display
and a graphic controller for various displays on the PC 101 that serves as an image
processing apparatus. For example, web pages downloaded from the WWW server
103, print preview images, and graphic user interfaces (GUIs) are displayed on the
display device 206. An input device 207 is used by a user for input of various in-
structions to the PC 101, and may include a mouse and a keyboard. A system bus 209
is used for transmission of data among the CPU 201, the RAM 202, the ROM 203, and
the hard disk 204.

A local area network (LAN) interface 208 is connected to a LAN cable for data com-
munication with the external WWW server 103 via a router (not illustrated) and the
Internet 102. The data communication may be wirelessly established using an interface
for radio transmission.

In Fig. 2, the PC 101 is a laptop PC having the display device 206 and the input
device 207 that are combined with a control unit including the CPU 201 and the RAM
202. The present invention is, however, not limited to this type of PC, and may be
applied to a desktop PC having a display device and an input device that are separated
from a control unit.

Fig. 3 is a block diagram illustrating a software configuration in the PC 101. Each
block in Fig. 3 illustrates a function type of programs stored in the ROM 203 or the
hard disk 204, and is executed by the CPU 201. A program running on the PC 101 and
its configuration for data processing will be described with reference to Fig. 3.

In Fig. 3, a browser 301 is an application for displaying web pages, and displays each
web page based on a structured document received from the WWW server 103. The
browser 301 downloads structured document files such as HTML files onto the hard
disk 204 of the PC 101, and displays web pages on the display device 206 based on the
files. The web pages are structured document files written in HTML or XHTML, and
each structured document is composed of elements for texts and images, the elements
being written using tags. Each structured document further includes a file called
Cascading Style Sheet (hereinafter, simply referred to as CSS) that specifies a style for
displaying each element. The browser 301 analyzes these structured document files,
and displays them on the display device 206.

In Fig. 3, the structured-document printing module 302 is plug-in software which is
invoked by the browser 301. The structured-document printing module 302 is executed
when a user inputs an instruction for region selection to the browser 301. The

structured-document printing module 302 executes an extraction of a part of a web
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[0019]  In the structured-document printing module 302, a region-selection-object insertion

[0020]

[0021]

[0022]

unit 303 inserts at least one region selection object onto the web page displayed on the
browser, the region selection object being in the form of a rectangular region for region
selection. To raise the region selection object to the forefront of the screen, the region-
selection-object insertion unit 303 obtains a Z-order of each element in a structured
document, the Z-order indicating a display order of the element. Then, the region-
selection-object insertion unit 303 sets the region selection object to have the obtained
Z-order that allows the region selection object to be displayed in a structured document
in front of the element of the structured document that has been displayed at the
forefront of the screen.

A region-selection-object change unit 304 receives an instruction to change a
selected region from a user. The instruction is made through the input device 207 such
as a mouse by a user. The term "selected region"" means a region that is selected from
a web page for printing. Upon receipt of the instruction, the region-selection-object
change unit 304 changes the coordinates of the selected region, which is specified by
the region selection object inserted by the region-selection-object insertion unit 303, in
the web page. Accordingly, a user can specify any region as a selected region in a web
page, by changing the position and size of the rectangular region in the web page
through the input device 207 such as a mouse.

A selected-region-data extraction unit 305 is executed in the case where, after
selection of a region in a web page, a user inputs an instruction to the browser for
printing or print preview of the region. The selected-region-data extraction unit 305
obtains coordinates of the selected region in the web page that is specified by the
region selection object and set by the region-selection-object change unit 304. Then,
the selected-region-data extraction unit 305 extracts an element in the structured
document that is contained in the selected region represented by the region selection
object, and generates an intermediate data file that is used to extract a part of the
element. The intermediate data file is image data that is generated by a normal browser
based on a structured document for display. The selected-region-data extraction unit
305 generates bit map data using the intermediate data file, to display a web page. The
image data that is used to extract a part of the element may be bit map data. In the case
of the bit map data, however, when an image is enlarged, the image has a lower
resolution. Thus, as the image data that is used to extract a part of the element, text in-
formation and graphic information are desirably stored in a vector data format, instead
of bit map data. For example, Enhanced Metafile Format (EMF) and Portable
Document Format (PDF) can be used in the intermediate data file.

A print layout unit 306 lays out the image data based on the intermediate data file
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extracted by the selected-region-data extraction unit 305, according to a paper size that
is described in print settings. The print settings include information such as paper size,
resolution, and printable regions, and are obtained from a printer driver 310 via an
operation system (OS) 309.

A print preview unit 307 displays a print preview image on the display device 206,
based on the image data laid out by the print layout unit 306.

Upon receipt of an instruction to start printing from a user, a print processing unit
308 executes a image generating process on the printer driver 310 via the OS 309,
according to the arrangement information of the elements laid out by the print layout
unit 306.

The OS 309 provides an application programming interface (API) for transmitting/
receiving print setting data between the structured-document printing module 302 and
the printer driver 310, and provides an API for image drawing. The OS 309 includes
various types of control software, such as a spooler system that manages print jobs and
a port monitor that outputs printer commands to a port, which will not be described
below in detail.

The printer driver 310 generates print data according to the image drawing process
executed by the print processing unit 308. The printer driver 310 converts the
generated print data into a printer command, and transmits the printer command to the
printer 104 via the OS 309. Upon receipt of the printer command, the printer 104 prints
out the data according to the received printer command.

With reference to Figs. 4 and 5, an image displayed on the display device 206 by the
PC 101 as an apparatus for image processing of a structured document according to the
present exemplary embodiment. Fig. 4 illustrates an example of a GUI screen. The
browser 301 displays a web page on the GUI. The browser 301 contains a back button
401 and an advance button 402 for switching a web page to be displayed, and an
address-input area 403. Furthermore, a print button 404, a print preview button 405,
and a region selection button 406 for selection of a region in a web page are arranged
in a window. When a user clicks the region selection button 406, the browser 301
invokes the structured-document printing module 302. In the structured-document
printing module 302, the region-selection-object insertion unit 303 inserts a region
selection object having initial coordinates into a structured document in the browser
301.

Fig. 5 illustrates a GUI screen that is displayed after the region selection button 406
is clicked. Upon the click, a region selection object 502 in Fig. 5 with several elements
is inserted by the region-selection-object insertion unit 303. A rectangular object 503
represents a selected region selected by the region selection object 502. The region

selection object 502 has initial coordinates that allow the region selection object 502 to
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reside approximately centrally of a web page displayed by the browser. The region
selection object 502 also has an area having an initial size of predetermined values.

The region selection object 502 includes the rectangular object 503 for a selected
region, and objects 504 to 511 for changing a rectangular size that are disposed at the
four corners and on the four sides of the rectangular object 503. The rectangular object
503 has a semi-transparent image drawing attribute, so that a user can see the selected
region in a web page based on a structured document, through the rectangular object
rectangular object 503.

A user can change the coordinates of a selected region represented by the region
selection object 502 as desired, through an operation onto the rectangular object
rectangular object 503 with the input device 207, such as dragging using a mouse.

When a user specifies and drags one of the objects 504 to 511 for changing a
rectangular size on the screen as an instruction for a change in the rectangular size, the
region-selection-object change unit 304 changes the size of the rectangular object 503
in response to the instruction.

As illustrated in Fig. 5, a print button 512 is also provided for printing a region that is
specified by the region selection object 502. Upon a click of the print button 512, the
selected-region-data extraction unit 305 obtains the coordinates of the region selection
object 502 and the size of the rectangular object 503, and extracts a structured
document contained in the rectangular object 503 as an intermediate data file. In Fig. 5,
a cancel button 513 for canceling a region selection is also provided. When the cancel
button 513 is clicked, the screen returns to the state illustrated in Fig. 4.

In the present exemplary embodiment, a user changes coordinates and a size of the
rectangular object 503 by dragging. The operation is not limited to the dragging, and
any operation with which a user can specify a position on a screen can be used to
change the coordinates and size. When a user specifies a position on a screen, the po-
sitional information is input to the PC 101, which is then controlled according to the
information.

Even if the region specified by the rectangular object 503 exceeds the region of a
web page displayed on the screen by a dragging operation by a user, the rectangular
object 503 is controlled to be displayed inside of the web page.

Fig. 6 illustrates an example of a structured document. The structured document 601
in Fig. 6 is written in XHTML. The structured document 601 has a CSS file (not il-
lustrated) that describes layout of the elements in the document.

The structured document 601 contains a <span> tag 602 to display the region
selection object 502. In the <span> tag 602 in Fig. 6, a "position: absolute" attribute is
used to specify the position of the region selection object 502 in the absolute co-

ordinates on a web page so that the region selection object 502 can be displayed at any
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coordinates. The absolute coordinates, which are different from the coordinates of a
screen or the coordinates of a window of a browser, are not affected even when the
window is shifted, enlarged, or reduced. The <span> tag 602 in Fig. 6 specifies the
position of the region selection object 502 at left: 100 px and right: 100 px with a
width of 200 px and a height of 200 px, wherein px represents the number of pixels.

A z-index attribute 603 in Fig. 6 specifies a display order of the region selection
object 502 in the display, and the "z-index:1000" is a description for the forefront
display. Under the condition, if the elements other than the region selection object 502
in the structured document each have a z-index of less than 1000, the region selection
object 502 is raised to the forefront of the screen. The <span> tag for the region
selection object 502 has a unique ID in the structured document so that the ID can be
used to obtain an object when the size of the region selection object 502 is changed.

Not illustrated in Fig. 6, but with respect to the region selection object 502, a color
and a background of the rectangular region 503, and a filter attribute to make the
rectangular region 503 transparent are specified. Not illustrated in Fig. 6, but with
respect to the region selection object 502, in addition to the tags for the rectangular
region 503, tags for the objects 504 to 511 for changing a rectangular size are written
in the document, which are not described here.

Figs. 4 and 5 illustrate a GUI screen generated by the browser 301 as an image
displayed by the PC 101, but when an application other than the browser 301 is also
activated, a window for the application may be contained in the displayed image. Fur-
thermore, after the region selection object 502 is displayed as illustrated in Fig. 5, a
window of the browser 301 can be shifted, enlarged, or reduced on the screen.

Even when the position or size of the rectangular object 503 on the screen is
changed, the rectangular object 502 corresponds to the absolute coordinates of a
selected region in the web page, and thereby there is no change in the region in the web
page to be printed out.

Fig. 7 is a flowchart illustrating a process in the structured-document printing module
302. Programs to execute the process are stored in the ROM 203 and the hard disk 204.
When the CPU 201 reads and loads the programs into the RAM 202 and executes
them, the process below is performed.

In step 701, the region selection button 406 of the browser 301 is clicked, which
activates the structured-document printing module 302 to start the process. In step 702,
the structured-document printing module 302 starts to capture a mouse event occurring
within a region that is displayed based on a structured document in the displayed
browser 301. A captured mouse event is processed in the region-selection-object
change unit 304, based on information input through a mouse connected to the PC 101.

In step 703, the region-selection-object insertion unit 303 obtains a z-index attribute
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value of each element in the structured document, and specifies a z-index attribute
value of the object that is raised to the forefront of the screen.

In step 704, the region-selection-object insertion unit 303 sets initial coordinates, an
initial size, and a z-index attribute value for a forefront display of a selected region rep-
resented by the region selection object 502, and inserts these descriptions in the
<body> element of the structured document. To raise the display of the region
selection object 502 to the forefront of the screen, the region selection object 502 is set
to have a z-index attribute value larger than the other elements obtained in step 703.

In step 705, the structured-document printing module 302 waits for an instruction
based on information from the mouse. When an instruction to select the cancel button
513 is input through a mouse operation, then in step 710, the structured-document
printing module 302 cancels the capture. Then, in step 711, the structured-document
printing module 302 ends the region selection process. In step 705, when an instruction
to change the position and size of the region selection object 502 is input, the process
proceeds to step 709. In step 709, the structured-document printing module 302
changes the position and size of the region selection object 502 in the structured
document in response to the instruction input through a mouse operation. Then, the
process returns to step 705.

In step 705, when an instruction to select the print button 512 is input, the structured-
document printing module 302 executes printing operations in steps 706 to 708, and
the process returns to step 705 to wait for input of an instruction. In step 706, the
selected-region-data extraction unit 305 obtains the coordinates of the selected region
represented by the region selection object 502 inserted in the structured document,
within the entire web page based on the structured document. In step 707, the selected-
region-data extraction unit 305 extracts elements and clip information within the
region that overlaps the region selection object 502 at the coordinates obtained in step
706 within the web page based on the structured document, and generates an in-
termediate data file. The clip information indicates the position where a web page is
partly clipped out when the region is extracted from the web page as described above.
According to the clip information, image data is generated by clipping out a region
corresponding to the selected region from the image data that is generated based on the
generated intermediate data file. The region selection object 502 extracted in step 707
has the initial size or a size that is changed in step 709 as described above. After the
operation in step 707, the structured-document printing module 302 determines the
region in the web page that corresponds to the region selection object 502 at the co-
ordinates obtained in step 706, as a region to be printed. In step 708, the print layout
unit 306 lays out the image data for printing, based on the intermediate data file and

according to the paper size indicated by print settings. Based on the image data laid out
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by the print layout unit 306, the print processing unit 308 performs a printing
operation.

In step 706, an intermediate data file only for a selected region may be generated. In
this case, the generated intermediate data file can be used as it is to obtain image data
corresponding to a selected region.

In step 708, the print preview unit 307 may display a print preview on the display
device, based on the image data laid out by the print layout unit 306.

Through the operations described above, the structured-document printing module
302 can select a region from a web page displayed by the browser in response to a
mouse operation by a user, and extracts and prints out the selected region. As a result,
a user can specify a desired region in a web page for printing. A selected region can be
changed through a mouse operation, and thereby any region can be selected even when
the size of a web page is so large that a scroll of the screen is required to select the
region.

In the above description, a selected region is displayed by inserting an object for
selecting a region in a structured document. This enables a package with a scripting
language that is independent of a platform such as Java (registered trademark) Script,
and facilitates the execution of the process using software for scripting languages such
as a web application. In the present exemplary embodiment, a region of a web page
based on a structured document is selected using plug-in software from a browser, but
the selection may be made using single application software.

Another approach for a user to specify a region to be printed will be described. Fig. 8
is a block diagram illustrating a software configuration in the PC 101. A program
running on the PC 101 and its data processing will be described with reference to Fig.
8.

The browser 301 in Fig. 8 is similar to that in Fig. 3, which will not be described
below in detail. In Fig. 8, a structured-document printing module 802 is plug-in
software from the browser 301, and is executed when a user inputs an instruction for a
region selection to the browser 301.

In the structured-document printing module 802, a region-selection-window control
unit 803 displays a region selection window for selecting a region in a structured
document, at the forefront of the browser.

Fig. 9 illustrates a region selection window 901. The region selection window 901
includes a transparent region and a semi-transparent rectangular region 902. The region
selection window 901 including transparent and semi-transparent regions is displayed
at the forefront of a region where a web page of the browser 301 is displayed, which
enables the overlying of a selected region on a structured document.

The region-selection-window control unit 803 changes coordinates of a selected
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rectangular region 902 in response to an input of an instruction to change a selected
region through the input device 207 such as a mouse from a user. Accordingly, a user
can specify any rectangular region in a displayed web page as a selected region using
an input device such as a mouser.

When a user selects a region in a web page and inputs an instruction to the browser
to start to print the region or to display a print preview of the region, the selected-
region-data extraction unit 804 is executed. The selected-region-data extraction unit
804 obtains coordinates of the rectangular region 902 set by the region-
selection-window control unit 803. The coordinates may be absolute coordinates in the
entire web page or have an absolute size, or have coordinates or a size in a region in
the web page within a window of the browser 301. In the case of coordinates in a
region of a web page in a window, the coordinates and size of the region selected by a
user in the web page of the browser 301 can be obtained by referring to the co-
ordinates. Then, the coordinates and the size in the displayed web page are converted
into those of the entire web page, resulting in the coordinates and the size of the region
selected by a user from the entire web page.

After obtaining the coordinates of the rectangular region 902, the selected-
region-data extraction unit 804 extracts elements that correspond to the region defined
by the obtained coordinates and size in the web page displayed by the browser 301,
from the elements in the structured document. The extracted elements are generated as
an intermediate data file as described above.

The print layout unit 306, the print preview unit 307, the print processing unit 308,
the OS 309, and the printer driver 310 in Fig. 8 each operate as those in Fig. 3, which
will not be described in detail.

As described above, the data processing in Fig. 8 displays a region selection window
having transparent and semi-transparent regions at the forefront of the browser to
enable a selection of any region in a web page based on a structured document.

The coordinates and size of the rectangular region 902 may be obtained at any point
of time between the display of a region selection window by the region-
selection-window control unit 803 and the extraction of data by the selected-
region-data extraction unit 804. For example, the coordinates and size may be obtained
when a window of a browser is shifted, the size of the window is changed, or the print
button 512 is clicked.

In the present exemplary embodiment, a region selection window having transparent
and semi-transparent regions is provided separately from a browser to display a
selected region. In this case, the position and size of a region selection window are
changed according to the shift and size of a window of a browser, which requires

monitoring of the browser information.
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[0066]

[0067]

[0068]

[0069]

The following is an approach to select a region without monitoring of browser in-
formation.

Fig. 10 is a block diagram illustrating a software configuration in the PC 101. A
program running on the PC 101 and its data processing will be described with
reference to Fig. 10.

The browser 301 in Fig. 10 is similar to that in Fig. 3, which will not be described
below in detail. In Fig. 10, a structured-document printing module 1002 is plug-in
software from the browser 301, and is executed when a user inputs an instruction for a
region selection to the browser 301.

In the structured-document printing module 1002, a region selection sub-window
control unit 1003 generates a region selection window that allows a user to select a
region in a web page as a sub-window of a browser. The sub-window is arranged on a
window of a browser at a fixed position relative to the browser.

Fig. 11 illustrates a GUI screen of a region selection window. The region selection
sub-window control unit 1003 generates a region selection window 1101 as a sub-
window of a browser, and arranges the sub-window on the browser, the sub-window
having the same size as that of a web page in a window of a browser and lying in the
same region as that of the web page.

As illustrated in Fig. 11, a web page is generated in the region selection window
1101, based on a structured document obtained from the browser. The region selection
window 1101 may be provided with a scroll bar 1103 if needed, so that the entire
region of the web page can be displayed by scrolling the scroll bar 1103.

The region selection window 1101 is further provided with a rectangular selection
region 1102 that is a semi-transparent rectangle. The region selection sub-window
control unit 1003 inputs an instruction to change coordinates and a size of the semi-
transparent rectangle, when a user operates the input device 207 such as a mouse. In
response to the input, the coordinates and size of the rectangular selection region 1102
are changed to generate the rectangular selection region 1102 again. Accordingly, a
user can specify any rectangular region in a web page using a structured document
through the input device 207 such as a mouse, as a selected region.

After a user selects a region in a web page as described above, when the user inputs
an instruction to start to print the region or to display a print preview of the region, a
selected-region-data extraction unit 1004 is executed. The selected-region-data ex-
traction unit 1004 obtains coordinates of a rectangular selection region that is set by the
region selection sub-window control unit 1003. Then, the selected-region-data ex-
traction unit 1004 extracts a region at the coordinates of the rectangular selection
region from the displayed web page, which is generated into an intermediate data file.

The print layout unit 306, the print preview unit 307, the print processing unit 308,
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[0071]

[0072]

[0073]

[0074]

[0075]

the OS 309, and the printer driver 310 in Fig. 11 each operate as those in Fig. 3, which
will not be described in detail.

As described above, the region selection window 1101 is provided as a sub-window
of a browser, which allows a user to select any region in a web page. Particularly in the
present exemplary embodiment, no monitoring of browser information is required to
accommodate the region to a shift or change in size of a browser.

In the present exemplary embodiment, the focus is primarily put on the case where
the data of a region a user selects from a web page is extracted and generated into an
intermediate data file. The data of a region a user selects from a web page, however,
may be extracted as bit map data. To extract such a region as bit map data, bit map data
stored in an image memory for display on a display device may be used. In this case,
however, a user may accidentally select a region that is not within a web page, from
images to be displayed on the screen.

In contrast, in the present exemplary embodiment, image data is extracted based on
absolute coordinates of a web page or coordinates of a web page displayed in a
browser. This limits the region selected by a user for printing or print preview to the
region where a web page is displayed.

In the present exemplary embodiment, a region-selection image which is used to
specify a region in a web page for output by a user is overlapped on the web page
based on a structured document. The overlapping, however, is not the only approach as
long as a user specifies a region in a web page and the coordinates of the region in the
web page can be obtained. For example, in response to dragging by a user in a region
where a web page is displayed, coordinates of a region in a web page that is specified
by the dragging may be obtained.

Furthermore, in the present exemplary embodiment, a region for printing and print
preview is determined based on coordinates and size of the region in a web page. Thus,
even if the target region is not displayed when printing of the region is performed, the
output can be achieved according to the coordinates of the region in the web page. For
example, even when a region is scrolled out after the region is determined to be printed
or displayed for print preview, the image of the region can be output.

Aspects of the present invention can also be realized by a computer of a system or
apparatus (or devices such as a CPU or MPU) that reads out and executes a program
recorded on a memory device to perform the functions of the above-described em-
bodiment(s), and by a method, the steps of which are performed by a computer of a
system or apparatus by, for example, reading out and executing a program recorded on
a memory device to perform the functions of the above-described embodiment(s). For
this purpose, the program is provided to the computer for example via a network or

from a recording medium of various types serving as the memory device (e.g.,
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[0077]

computer-readable medium).

While the present invention has been described with reference to exemplary em-
bodiments, it is to be understood that the invention is not limited to the disclosed
exemplary embodiments. The scope of the following claims is to be accorded the
broadest interpretation so as to encompass all modifications, equivalent structures, and
functions.

This application claims priority from Japanese Patent Application No. 2009-138399

filed June 9, 2009, which is hereby incorporated by reference herein in its entirety.
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Claims
An image processing apparatus comprising:
a determination unit configured to determine coordinate of a region in a
web page having a plurality of elements in a structured document, the
region being specified by a user;
an extraction unit configured to extract image data corresponding to the
coordinate determined by the determination unit in the web page;
an output unit configured to output an image based on the image data
extracted by the extraction unit,
wherein, when the region specified by the user is a part clipped out of
an element in the web page, the extraction unit extracts image data of
the part of the element corresponding to the coordinate determined by
the determination unit.
The image processing apparatus according to claim 1, wherein the ex-
traction unit generates image data of an element corresponding to the
coordinate determined by the determination unit, and extracts image
data of a part corresponding to the coordinate determined by the deter-
mination unit out of the generated image data.
The image processing apparatus according to claim 1, wherein the ex-
traction unit extracts image data corresponding to the coordinate de-
termined by the determination unit in the web page, based on a vector
image data corresponding to at least one element corresponding to the
coordinate determined by the determination unit and information in-
dicating a part of the element corresponding to the coordinate de-
termined by the determination unit.
The image processing apparatus according to claim 1, further
comprising:
a display control unit configured to display, on a display device, at least
a part of the web page having the plurality of elements in the structured
document,
wherein the determination unit specifies a region that is the part of the
web page displayed by the display control unit according to an in-
struction from the user, and determines coordinate of the region in the
web page.
The image processing apparatus according to claim 4, wherein the
display control unit displays a region selection image indicating the

region that is the part of the web page in an overlapping manner on the
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web page having the plurality of elements in the structured document,
and

wherein the determination unit specifies the region indicated by the
region selection image in the web page displayed by display control
unit according to an instruction from the user.

The image processing apparatus according to claim 5, further
comprising:

an insertion unit configured to insert a region selection object in-
dicating the region selection image into the structured document,
wherein the display control unit displays, on the display device, a
display image in which the region selection image indicated by the
region selection object is superposed on the web page having the
plurality of elements in the structured document, based on the
structured document having the region selection object inserted therein
by the insertion unit.

The image processing apparatus according to claim 6, wherein the
region selection object has coordinate in the web page, the coordinate
corresponding to the region indicated by the region selection image in
the web page displayed by the display control unit, and

wherein the determination unit determines coordinate in the web page
based on the coordinate of the region selection object.

The image processing apparatus according to claim 5, further
comprising:

a generation unit configured to generate the region selection image,
wherein the display control unit displays the region selection image
generated by the generation unit in an overlapping manner on the web
page having the plurality of elements in the structured document.

The image processing apparatus according to claim 8, wherein the
display control unit displays a region selection window in an
overlapping manner on a window in which the web page is displayed,
the region selection window including the region selection image
generated by the generation unit and having a size corresponding to a
size of the window in which the web page is displayed.

The image processing apparatus according to claim 1, wherein the
output unit outputs the image to a printer to print the image.

The image processing apparatus according to claim 1, wherein the
output unit outputs the image to a display device to display the image.

An image processing method comprising:
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determining coordinate of a region in a web page having a plurality of
elements in a structured document, the region being specified by a user;
extracting image data corresponding to the determined coordinate in the
web page;

outputting an image based on the extracted image data; and

when the region specified by the user is a part clipped out of an element
in the web page, extracting image data of the part of the element corre-
sponding to the determined coordinate.

A computer-readable storage medium storing a program for causing a
computer to perform an image processing method, the image
processing method comprising:

determining coordinate of a region in a web page having a plurality of
elements in a structured document, the region being specified by a user;
extracting image data corresponding to the determined coordinate in the
web page;

outputting an image based on the extracted image data; and

when the region specified by the user is a part clipped out of an element
in the web page, extracting image data of the part of the element corre-

sponding to the determined coordinate.
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