
DESCRIPTION IMAGE FORMING APPARATUS, IMAGE FORMING METHOD, AND PROGRAM
TECHNICAL FIELD The present invention relates to an image forming apparatus
that includes a display function for displaying Web content, and an image
forming method and program. BACKGROUND ART In recent years, in
multifunction products such as copiers, there is widely used a model which
is connectable to the Internet and is provided with a Web browser function
in order to browse Web content and this allows display of the Web content
on a display unit provided on, for example, an operation panel. In the
multifunction product having the Web browser function, various technologies
for printing the Web content displayed by the Web browser function are also
proposed. For example, Japanese Patent Application Laid-open No. 2008-3991
discloses a technology for displaying Web content on a device and capable
of printing a PDF (Portable Document Format) file contained in the Web
content. In recent years, there is a variety of services using the Web
content, and there appears a function capable of receiving various services
based on information displayed on a Web browser. The services include
booking and purchase of tickets and provision of various coupons or the
like. In these cases, printing is performed based on a screen according to
the Web content displayed by the Web browser, and a print is taken to a
shop or the like, so that an actual service can be received. Moreover,
there is also a service of displaying a map including a specifiedpoint
using the Web browser, and in this case, by taking the printed map with a
user, the user can arrive a 



destination without getting lost. The Web content is generally described in
a markup language such as HTML (Hyper Text Markup Language) . However, even
if the conventional multifunction products include a function of directly
printing data in a page description language such as PCL and a PostScript
and in a PDF format, there are not known multifunction products provided
with a function of directly printing a Web page based on description in
HTML. An object of the present invention, to solve the problems, is to
provide an image forming apparatus, an image forming method, and a program
capable of directly printing Web content. DISCLOSURE OF INVENTION According
to an aspect of the present invention, there is provided an image forming
apparatus capable of acquiring and displaying Web content. The image
forming apparatus includes an acquisition unit that acquires Web content; a
display control unit that causes the Web content acquired by the
acquisition unit to be displayed on a display unit according to display
control information based on the Web content; a print-data generating unit
that generates, based on the display control information for the Web
content, print data for printing the Web content displayed on the display
unit by the display control unit in page units for printing; and a printing
unit that prints the Web content in page units according to the print data
generated by the print-data generating unit. According to another aspect of
the present invention, there is provided an image forming method that
includesacquiring Web content: causing the Web content acquired at the
acquiring to be displayed on a display unit according 



to display control information based on the Web content; generating, based
on the display control information for the Web content, print data for
printing the Web content displayed on the display unit at the causing in
page units for printing; and printing the Web content in page units
according to the print data generated at the generating. According to the
present invention, Web content is caused to be displayed on a display unit
according to the display control information based on the Web content,
print data for printing the Web content displayed on the display unit in
page units for printing is generated based on the display control
information for the Web content, and the Web content is printed in page
units according to the generated print data, and thus, the present
invention has an effect capable of directly printing the Web content. BRIEF
DESCRIPTION OF DRAWINGS Fig. 1 is a functional block diagram for explaining
a function as an example of an image forming apparatus capable of being
applied to embodiments and modifications according to the present
invention. Fig. 2 is a schematic diagram representing one configuration of
an operation panel. Fig. 3 is a flowchart of one example schematically
representing a printing process of Web content according to the present
invention. Fig. 4 is a flowchart of one example representing a printing
process of Web content according to a first embodiment . Fig. 5 is a
schematic illustrating how Web content is displayed on a display panel of
the operation panel.Fig. 6 is a schematic illustrating an example in which
Web content is displayed in one area of a frame 



longitudinally divided into two areas on the display panel and a print
instruction page is displayed on the other area. Fig. 7 is a schematic
illustrating an example in which a link to call up a program by CGI is
embedded in Web content. Fig. 8 is a schematic illustrating an example of a
setup menu screen used to set print conditions of Web content displayed on
the display panel. Fig. 9 is a schematic illustrating an example of
displaying a print start button used to give a print start instruction to
the setup menu screen. Fig. 10 is a flowchart of one example representing a
printing process of Web content according to a second embodiment . Fig. 11
is a block diagram representing a hardware configuration as one example of
the image forming apparatus capable of being commonly applied to the
embodiments and the modifications according to the present invention. BEST
MODE(S) FOR CARRYING OUT THE INVENTION Exemplary embodiments of the image
forming apparatus according to the present invention will be explained in
detail below with reference to the accompanying drawings. Fig. 1 is a
functional block diagram for explaining a function as an example of an
image forming apparatus 100 capable of being applied to the embodiments and
modifications according to the present invention. <Conf iguration Common to
Embodiment s> In Fig. 1 , the image forming apparatus 100 includes a
communication unit 1 , a printing unit 2 a browser unit 3 , a display unit
4 , an operating unit 5 , and a userauthentication unit 7 . The
communication unit 1 performs communication with an external computer
through a network. 



For example, the communication unit 1 performs communication with a Web
server 10 through a network and can acquire Web content such as a Web page.
A network to which the communication unit 1 is communicable is not limited
to the Internet, but may be an intranet using LAN (Local Area Network) or
the like. The communication unit 1 includes a function of switching an
output destination of data to another according to a type of the data
supplied. For example, the communication unit 1 , if the supplied data is
data for Web content described in HTML (Hyper Text Markup Language) or the
like, outputs the data to the browser unit 3 . Further, the communication
unit 1 if the supplied data is print data that the printing unit 2 can
support, outputs the data to the printing unit 2 . The printing unit 2
performs printing according to the print data and forms an image on a paper
based on the print data. For example, the printing unit 2 supports a page
description language (PDL: Page Description Language) such as PCL (Printer
Control Language) and PostScript, and also supports PDF (Portable Document
Format) being a file format based on the PostScript. For example, when
print data described in the page description language or a PDF file
transmitted from an ordinary computer is received by the communication unit
1 and is supplied to the printing unit 2 , the printing unit 2 generates a
print image according to the received page description language or PDF
file, and executes printing on the paper. Further, the printing unit 2
controls a page layout of the print image on the paper to be printed and
performs predetermined image processes such as error diffusion, gamma
conversion, a gradation process,and a color process, according to print
conditions in 



accordance with an operation to the operating unit 5 explained later. The
browser unit 3 outputs display control information for causing Web content
to be displayed based on the Web content described using HTML or the like.
For example, the browser unit 3 controls the communication unit 1 in
response to an operation to the operating unit 5 , to acquire Web content
from the Web server 10. The browser unit 3 performs rendering on the
acquired Web content based on the display control information described in
HTML, and generates bitmap data. The bitmap data is supplied to the display
unit 4 and is used to control a display on a display device. Moreover, the
browser unit 3 can supply the HTML data describing the Web content to a
print-data generating unit 6 explained later. Further, the browser unit 3
can output a print instruction to the print-data generating unit 6
according to a user operation to the operating unit 5 . Moreover, the
browser unit 3 can output various setting instructions such as color mode
setting, print layout setting, enlarge/reduce setting, and print side
setting, to the printing unit 2 through the print-data generating unit 6
according to the user operation to the operating unit 5 . Furthermore, the
browser unit 3 can generate bitmap data for displaying a menu screen on the
display unit 4 in order to output a setting instruction to the printing
unit 2 . The display unit 4 includes a display buffer memory 4A and also
includes a display control unit and a display device which are not shown,
and performs a display on the display device based on the bitmap data
supplied from the browser unit 3 . As the display device, an LCD (liquid 



crystal display) or the like can be used. For example, thebitmap data
supplied from the browser unit 3 to the display unit 4 is stored in the
display buffer memory 4A. The display control unit reads the bitmap data
corresponding to an effective display area of the display device from the
display buffer memory 4A, and drives the display device based on the bitmap
data, to thereby control the display on the display device, so that, for
example, Web content is displayed thereon. The operating unit 5 is provided
with a plurality of operators for accepting a user operation. The operating
unit 5 generates a control signal corresponding to the user operation to
these operators, and supplies the generated control signal to the browser
unit 3 . The operators provided in the operating unit 5 may be formed with
hardware keys or may be formed with a touch panel in which it is integrally
configured with the display device of the display unit 4 and the display on
the display device is visible and in which a control signal corresponding
to a position pressed is output. It goes without saying that the operators
formed with the hardware keys and the operators formed with the touch panel
may be used in combination with each other. The operating unit 5 and the
display unit 4 are configured as an operation panel for use by the user to
operate the image forming apparatus 100. The print-data generating unit 6
generates print data for printing Web content in page units for printing
based on the display control information for the Web content acquired by
the browser unit 3 . For example, the print - data generating unit 6
interprets the display control information for the Web content described in
HTML or the 



like supplied from the browser unit 3 , and converts the display control
information into, for example, the pagedescription language that the
printing unit 2 can support, to generate print data. Further, the
print-data generating unit 6 converts bitmap data, which is read from the
display buffer memory 4A of the display unit 4 and supplied thereto and
which is used to control the display on the display device of the display
unit 4 , into, for example, data described in the page description language
which can be printed by the printing unit 2 , to generate print data. These
data generated by the print-data generating unit 6 are supplied to the
printing unit 2 , where printing is executed. The user authentication unit
7 performs user authentication in response to a user authentication
operation to the operating unit 5 , and determines whether a predetermined
function in the image forming apparatus 100 is permitted to be used. For
example, the user authentication unit 7 executes the authentication process
to determine whether the use of a printing function of Web content by the
browser unit 3 is permitted or not. A method for user authentication is not
particularly limited, and thus, entry of password and card authentication
performed by a card reader provided in the operating unit 5 can be used.
The user authentication unit 7 checks information entered through the user
authentication operation against user information previously registered in
a userinformation storage unit (not shown) , to determine the permission or
the non-permission. The result of determination is supplied to the browser
unit 3 . For example, when the printing function of the Web content is 



to be used, the user authentication operation is performed through the
operating unit 5 . The user authentication unit 7 , only when
authentication is allowed based on the resultof the user authentication
operation, outputs a print instruction to the print-data generating unit 6
and permits the printing of the Web content using the printing unit 2 .
Fig. 2 represents a configuration as one example of an operation panel 20
constituting the display unit 4 and the operating unit 5 . In the example
of Fig. 2 , as hardware keys, a function-selection switch group 21, a
data-entry switch group 23, a reset button 24, and a start button 25 are
arranged on the operation panel 20. The function-selection switch group 21
is a switch group for selecting a function of the image forming apparatus
100, including a switch 21A, a switch 21B, a switch 21C, and a switch 21D,
by which a copy function, a facsimile function, a printer function, and a
scanner function are selected respectively. Moreover, a display and
printing function of Web content is selected by a switch 21E. A switch 21F
includes other functions, and, is used to select, for example, a screen
display such as a setup menu. The data-entry switch group 23 is a switch
group for entering data, and, in the example of Fig. 2 , 10 numeric keys of
"0" to "9" and symbol keys of "*" and "#" are arranged. The reset button 24
is used to reset a predetermined setting having been performed to the
operation panel 20. The start button 25 is a button is used for receiving
an instruction to start printing by the printing unit 2 . Furthermore, a
display panel 22 is provided in the operation panel 20. The display panel
22 is a touch panel 



in which a display device and a touch pad for outputting a control signal
according to a pressed position are integrally configured. A combination of
a display on the display panel 22 and a control signal according to
thepressed position is switched according to the display on the display
panel 22, and this enables various functions to be achieved. Fig. 3 is a
flowchart of one example schematically representing a printing process of
Web content according to the present invention. The browser unit 3 controls
the communication unit 1 in response to the operation to the operating unit
5 and acquires Web content from the Web server 10 (Step Sl) . At next Step
S2, the Web content is displayed on the display unit 4 under the control
according to the display control information based on the Web content
acquired by the browser unit 3 . When the operating unit 5 receives the
print instruction of the Web content (Step S3) , the print-data generating
unit 6 generates print data for performing the printing in page units based
on the display control information according to the Web content (Step S4).
The print data is supplied to the printing unit 2 , where it is printed on
the paper (Step S5) . Because the print data is generated based on the
display control information for causing the Web content to be displayed,
the Web content displayed on the screen can be printed in page units.
<First Embodiment> Next, a first embodiment of the present invention is
explained. In the first embodiment, the print-data generating unit 6 uses
the bitmap data stored in the display buffer memory 4A of the display unit
4 , as the display control information for generating print data. Fig. 4 is
a flowchart of one example representing a printing 



process of Web content according to the first embodiment. The browser unit
3 , for example, when the switch 21E of the operation panel 20 (operating
unit 5 ) is operated and the display and printing function of Web content
is selected, controls the communication unit 1 and acquiresthe Web content
from the Web server 10 (Step SlO) . The Web browser unit 3 interprets the
acquired Web content and performs rendering, and generates bitmap data. The
bitmap data generated at this time is equivalent to, for example, one page
of the Web content. The generated bitmap data is supplied to the display
unit 4 , and is stored in the display buffer memory 4A. Here, a page in the
Web content is a range defined by a start tag (<html>) and an end tag
(</html>) of the HTML data describing the Web content, and has a size
corresponding to at least a display area of the display unit 4
(hereinafter, called Web-content display area) for causing the Web content
to be displayed. Generally, there is no direct connection among a page of
Web content, a display size of the display unit 4 , and a page in printing.
Therefore, there occurs a case where the size of the page of Web content is
larger than the Web-content display area or a printing area on a paper
sheet. In this case, of the bitmap data stored in the display buffer memory
4A, bitmap data in an area corresponding to the Web-content display area is
read and the read data is displayed on the display device. By moving an
area to be read from the Web-content display area, a portion of the Web
content that extends out of the display area of the display unit 4 can be
displayed. At the next Step SIl, the display unit 4 controls the drive of
the display device based on the bitmap data stored 



in the display buffer memory 4A, and displays the Web content on the
display device. Fig. 5 illustrates how Web content 30 is displayed on the
display panel 22 of the display unit 4 (operation panel 20) . Objects are
laid out according to the HTML data describing the Web content 30, and the
Web content 30 is displayed.Here, if the page of the Web content 30 to be
displayed is larger than the Web-content display area, there may be some of
the Web content that extends out of the Web-content display area of the
display panel 22. At this time, by operating a scroll operator (not shown)
provided in the operation panel 20, the area where bitmap data is read from
the display buffer memory 4A is moved, so that the portion of the Web
content that extends out of the display panel 22 can be displayed on the
display panel 22. When the Web content displayed by the display unit 4 is
desired to be printed by the printing unit 2 , the user operates the start
button 25 (Step S12) . More specifically, the function of the start button
25, when the switch 21E of the operation panel 20 is operated and the
display and printing function of the Web content is selected, is switched
to a function of instructing printing of the Web content by the printing
unit 2 . When the start button 25 is operated, the print instruction of the
Web content displayed by the display unit 4 is transmitted from the browser
unit 3 to the print-data generating unit 6 . Upon the print instruction,
the user authentication can be performed by the user authentication unit 7
. For example, when the start button 25 is operated in a state in which the
display and printing function of the Web content is selected, the browser
unit 3 performs a display on the display unit 4 so as to prompt the user to
perform a user 



authentication operation, and ask for the user to enter user's password,
for example. The user authentication unit 7 receives the entered password
from the browser unit 3 , checks the password against a password for each
user registered in a user information storage unit (not shown) , performs
an authentication process, determines whether the printing function of the
Web content is permitted or notpermitted, and transmits the result of
determination to the browser unit 3 . The browser unit 3 , if the result of
determination indicates that the printing function of the Web content is
permitted to be used, instructs the print-data generating unit 6 to perform
processes after Step S13 explained later and print the Web content using
the printing unit 2 . Meanwhile, if the result of determination indicates
that the printing function of the Web content is not permitted to be used,
the processes after Step S13 are not performed, but the Web content is only
displayed on the display unit 4 . By performing user authentication, the
user who can execute printing of the Web content can be limited, which can
also meet demands for security. The print-data generating unit 6 , when
receiving the print instruction from the browser unit 3 , acquires bitmap
data stored in the display buffer memory 4A from the display unit 4 (Step
S13) . At this time, the print-data generating unit 6 acquires the bitmap
data from an area corresponding to the Web-content display area in the
display buffer memory 4A. It should be noted that the bitmap data acquired
by the print-data generating unit 6 from the display buffer memory 4A is
not limited to these acquired from the area corresponding to the
Web-content display area. For example, 



the print-data generating unit 6 may acquire all the bitmap data of the Web
content stored in the display buffer memory 4A. Thus, even if the size of
the page based on the Web content is larger than the size of the
Web-content display area in the display unit 4 , the whole page based on
the Web content can be printed. The print-data generating unit 6 , when
acquiring the bitmap data from the display buffer memory 4A, generatesprint
data for printing the Web content in page units, at Step S14, based on the
acquired bitmap data. More specifically, the print-data generating unit 6
generates the page description language based on the bitmap data acquired
from the display buffer memory 4A, and converts the bitmap data to print
data. The print data generated by the print-data generating unit 6 is
output to the printing unit 2 , and the printing unit 2 performs printing
on the paper based on the print data (Step S15) . As explained above, the
first embodiment of the present invention is configured to acquire the
bitmap data stored in the display buffer memory 4A to be used for a display
on the display panel 22 and generate the print data for printing in page
units based on the bitmap data. Therefore, it is possible to print the Web
content in a displayed image displayed on the screen. Furthermore, in the
first embodiment of the present invention, the print data is generated
based on the bitmap data stored in the display buffer memory 4A used for a
display on the display unit 4 , and thus a system of printing the Web
content can be easily realized. <First Modification> Next, a first
modification of the first embodiment of present invention is explained
below. In the first 



embodiment, the print instruction of the Web content is implemented by
operating the start button 25 provided as the hardware key on the operation
panel 20. In the first modification, the Web-content display area on the
display panel 22 is divided into two areas, a print instruction button for
instruction of printing is arranged in one area of the divided areas, and
Web content is arranged in the other area. By operating the print
instruction button arranged in the one area, a print instruction is
outputfrom the browser unit 3 to the print-data generating unit 6 . As this
type of method for dividing the Web-content display area into plurals, a
frame defined in HTML is known. An example of print instruction using the
frame is explained below. For example, a print instruction page in which a
button for instruction of printing is arranged and a frame set (<frameset>)
in which a method of dividing the frame is defined are previously created
and are stored in a ROM (not shown) or the like. The button arranged in the
print instruction page is described in a language in which the operation of
the browser unit 3 can be interrupted, and is embedded in the HTML data.
The print instruction page is displayed in one of the divided areas and the
Web content is displayed in the other area. Fig. 6 is an example in which
Web content 30' is displayed in one area of a frame longitudinally divided
into two areas and a print instruction page 31 is displayed in the other
area of the display panel 22. A print instruction button 32 is arranged in
the print instruction page 31. It goes without saying that the method of
dividing the frame is not limited to the longitudinal division, and thus
the frame may be laterally divided. 



Moreover, a positional relationship between the print instruction page 31
and the Web content 30' is not also limited to the example of Fig. 6 .
Furthermore, in Fig. 6 , the display area on the display panel 22 is
divided into two areas, however, this is not limited to the example, and
thus, the display area may be divided into further more areas. At Step S12
in the flowchart of Fig. 4 , when wanting to print the Web content 30'
displayed in the other area of the divided areas by the printing unit 2 ,
the user operatesthe print instruction button 32 arranged in the print
instruction page 31 displayed in the one area of the divided areas. It
should be noted that the operation of the button or the like displayed on
the display panel 22 is implemented by pressing or touching a displayed
position of, for example, the button 32 with user's finger. The operating
unit 5 sends information indicating the pressed or touched position to the
browser unit 3 . The browser unit 3 can determine which of the buttons is
operated based on the coordinates of the button or the like displayed on
the display panel 22 by the display unit 4 and the position information
sent from the operating unit 5 . When the print instruction button 32 is
operated, a print instruction of the Web content 30' displayed in the other
area of the divided areas is transmitted from the browser unit 3 to the
print-data generating unit 6 . The print-data generating unit 6 reads the
bitmap data corresponding to the display area of the Web content 30' from
the display buffer memory 4A of the display unit 4 , generates print data,
and causes the printing unit 2 to print it . 



Without being limited to the above, the print-data generating unit 6 may
acquire all the bitmap data based on the Web content stored in the display
buffer memory 4A of the display unit 4 to generate print data. Moreover,
the print-data generating unit 6 may acquire bitmap data corresponding to
the Web-content display area from the display buffer memory 4A to generate
print data. A s explained above, in the first modification, the print
instruction button 32 for instructing printing of the Web content is
displayed on the display panel 22 together with the Web content, and thus,
the user can easily findout how to instruct the start of printing the Web
content. <Second Modif ication> Next, a second modification of the first
embodiment of the present invention is explained. In the second
modification, the print instruction of Web content is performed by an
operation for the Web content, a program on the image forming apparatus 100
side is called up in response to the operation, and printing of the Web
content is executed. As a specification in which the Web server calls up an
external program in response to the operation for the Web content and
executes the program, there is known CGI (Common Gateway Interface) . There
is also known Local CGI in which a virtual Web server is configured on a
browser side that displays Web content and the virtual Web server is used
to allow use of the CGI on the browser side. In the second modification,
the Local CGI is used to execute printing of the Web content. In the second
modification, in the browser unit 3 , the virtual Web server is configured,
so that a command by the Local CGI is ready to be interpreted, and the
function of 



the print-data generating unit 6 can be called up using the command.
Meanwhile, on the Web content side, a link to call up a program by the
Local CGI is created. Fig. 7 illustrates an example in which a link to call
up the program by CGI is embedded in the Web content 30. In the example of
Fig. 7 , the link is displayed as an MFP print button 33. At Step S12 in
the flowchart of Fig. 4 , when wanting to print the Web content 30 by the
printing unit 2 , the user operates the MFP print button 33 displayed on
the Web content 30. When the MFP print button 33 is operated, the browser
unit 3 calls up the program for sending a printinstruction to the
print-data generating unit 6 and executes it. The print-data generating
unit 6 reads the bitmap data from the display buffer memory 4A of the
display unit 4 in response to the print instruction sent by the program,
generates print data, and causes the printing unit 2 to print it. A s
explained above, in the second modification, the MFP print button 33 for
instructing the start of printing the Web content is embedded in the Web
content 30, and thus, the display area of the display panel 22 can be
effectively used for display of the Web content. <Third Modif ication>
Next, a third modification of the first embodiment of the present invention
is explained. The first embodiment and the first and the second
modifications have explained that the print-data generating unit 6
generates the print data using the bitmap data, of the size as it is,
acquired from the display buffer memory 4A, however, this is not limited to
the example. More specifically, in the third modification, the size of a
print image based on the bitmap 



data is automatically adjusted through its enlargement/reduction based on
the size or the like of a paper as a printing object, and print data is
generated. A s one example, the print-data generating unit 6 acquires all
the bitmap data based on the Web content stored in the display buffer
memory 4A of the display unit 4 . Then, the print-data generating unit 6
adjusts the print size of the Web content so that the Web content can be
fitted in the paper based on the size of the acquired bitmap data, the size
of the paper as a printing object, and print resolution. At this time, for
example, there is provided a restriction to a reduction percentage of the
print size, and if the reduction percentage, when the printsize is adjusted
so that the Web content is fitted in the paper, exceeds the restriction,
printing can be performed by separating pages. As another example, the
print-data generating unit 6 can adjust the print size to fit the width of
the Web content. For example, the print-data generating unit 6 adjusts the
print size of the Web content so that a lateral width of the Web content is
fitted in the paper based on the size of the bitmap data acquired from the
display buffer memory 4A, the size of the paper as the printing object, and
the print resolution. There are many Web contents which are not designed in
consideration of printing, and thus, when Web content is printed on a paper
of a predetermined size, there may occur a case where some of the Web
content extends out of a printable area. In the third modification, because
the print size of the Web content is automatically adjusted to fit the
paper size, the Web content can be printed in an appropriate size. 



<Fourth Modif ication> Next, a fourth modification of the first embodiment
of the present invention is explained. In the first embodiment and the
first to the third modifications, the browser unit 3 directly transmits the
print instruction to the print-data generating unit 6 in response to the
operation of the start of printing to the operation panel 20. This is not
limited to the example, and thus, the fourth modification is configured to
set print conditions upon start of printing by the printing unit 2 . Fig. 8
illustrates an example of a setup menu screen used to set print conditions
of Web content displayed on the display panel 22. In Fig. 8 , a button
group 40 is used to set a print mode upon printing. The print mode can
beset from those, in an example of Fig. 8 , such as "auto" (automatic
setting), "full color", "monochrome", "text", "photo", "text/photo", and
"other". The "auto" is used to automatically set the print mode based on
data to be printed. The "full color" is used to perform printing according
to, for example, color information for data to be printed. The "monochrome"
is used to perform printing based on, for example, brightness information
for data to be printed. The "text" is a mode suitable for printing of, for
example, text and is used to perform printing in two tones. The "photo" is
a mode suitable for printing of photo images or the like, and is used to
perform printing in multiple tone. The "text/photo" is set when there is a
mixture of an area in which two-tone printing is suitable for one image and
an area in which multiple tone is suitable. The "other" has to be set if
none of the above applies. A density controller 41 is used to control
density 



upon printing. A paper selector 42 is used to select a paper to be printed
and orientation of the paper. An enlargement/reduction percentage setting
portion 43 is used to set an enlargement/reduction percentage upon
printing. Shown in the example of Fig. 8 are, from the left, "full size",
"self-adjust", "reduce", "enlarge", "data entry (described as 93%)", and
"100%". It should be noted that "93%" is an example of the enlargement
percentage directly entered through a data entry key provided on the
operation panel 20. The "full size" is used to perform printing according
to a resolution of data as a printed object. The "self-adjust" is used to
perform printing by enlarging/reducing data as a printed object using, for
example, the third modification. The "reduce" and "enlarge" are used to
perform printing byenlarging/reducing data as a printed object at a fixed
enlargement percentage. Moreover, an enlargement/reduction percentage can
be directly set through the data entry key or the like. By operating "100%"
in the far right, the "self -adjust" specified as automatic adjustment and
the enlargement/reduction percentage set by the "reduce", "enlarge", and
"data entry" respectively can be reset. A layout setting portion 44 is used
to set a layout of a page for printing on a paper sheet. Shown in the
example of Fig. 8 are, from the left, "both sides", "1 in 1", "2 in 1", "4
in 1", and "generate margin". The "both sides" is used to print one page
each on both sides of a paper. The "1 in 1" is used to print one page for
printing on one side of a paper. The "2 in 1" and the "4 in 1" are used to
print two pages and four pages for printing on one side of a paper,
respectively. The "generate margin" is used to set a margin for a layout of
a page for printing on a paper. 



For example, the browser unit 3 , when the start of printing is operated to
the operation panel 20 in a state in which Web content is displayed on the
display panel 22, causes the setup menu screen exemplified in Fig. 8 to be
displayed on the display panel 22. If a predetermined instruction, for
example, the start of printing is again operated to the operation panel 20
after desired print conditions are set by a user operation according to the
setup menu screen, the browser unit 3 transmits the set print conditions
and the print instruction to the printdata generating unit 6 . The
print-data generating unit 6 , when receiving the print instruction,
generates print data based on the bitmap data acquired from the display
buffer memory 4A, and transmits the generated print data to the printing
unit 2 together with the print conditions received from thebrowser unit 3 .
The printing unit 2 , when receiving the print data and the print
conditions from the print-data generating unit 6 , generates a print image
based on the print data, subjects the generated print image to layout
control and image processing according to the print conditions, and prints
the print image on the paper. A s explained above, in the fourth
modification, because the print conditions can be set upon printing of the
Web content, it is possible to execute printing with more rich
functionality. It should be noted that, here, the setup menu for setting
print conditions is displayed using a nearly entire surface of the display
panel 22, however, this is not limited to the example. For example, the
frame function explained in the first modification can also be used to
cause the setup menu to be displayed on one of the divided 



areas and the Web content to be displayed on the other area. This case
allows the user to view the setup menu and the Web content at a time, and
thus the setting of the print conditions can be implemented more easily.
<Fifth Modification> The first embodiment and the first to the fourth
modifications have explained that the Web-content printing function for
generating the print data based on the Web content is previously provided
in the image forming apparatus 100, however, this is not limited to the
example. More specifically, the Web-content printing function can be
configured as so-called plug-in which is used by being stored afterward in
a program that controls a basic operation of the image forming apparatus
100. For example, the print-data generating unit 6 can be configured as
plug-in. In this case, if the plug-in is not installed on the image forming
apparatus 100, the Webcontent cannot be printed. When the plug-in is
installed on the image forming apparatus 100 to be ready to be used, then
the printing function of the Web content can be used. When the print-data
generating unit 6 is configured as the plug-in, by installing the plug-in
on the image forming apparatus 100, the browser unit 3 causes the setup
menu screen as explained with reference to Fig. 8 to be displayed.
Moreover, the setup menu screen can be displayed, and, as exemplified in
Fig. 9 , it can be configured that the browser unit 3 causes a print start
button 50 for receiving an instruction to start printing to be displayed on
the setup menu screen. It should be noted that the setup menu screen
displayed upon installation of the plug-in is not limited to the menu
screen for setting the print conditions as exemplified in Fig. 9 , and
thus, it 



may be a menu screen capable of further more settings containing, for
example, a predetermined item specific to printing of the Web content. When
the user operates the print start button 50, the print conditions and the
print instruction set through the setup menu screen is transmitted to the
print-data generating unit 6 installed as the plug-in. The print-data
generating unit 6 , when receiving the print conditions and the print
instruction, controls the image processing and layout according to the
print conditions, and generates print data. The print data is transmitted
to the printing unit 2 , where it is printed on the paper. As explained
above, by configuring the printing function of the Web content as a plug-in
system, the user can select whether the printing function of Web content is
incorporated in the image forming apparatus 100. Moreover, this system
allows a charging for the use of the printing function of Web
content.Furthermore, the print start button 50 used to instruct to start
printing of Web content is displayed by installing the plug-in of the
Web-content printing function, and thus, any unnecessary button is not
displayed if the plug-in is not installed. <Second Embodiment> Next, a
second embodiment of the present invention is explained. In the first
embodiment, the Web content is printed by using the bitmap data stored in
the display buffer memory 4A in order to be used for a display of the Web
content by the display unit 4 . In the second embodiment, print data is
directly generated from HTML data describing the Web content. Fig. 10 is a
flowchart of one example representing a 



printing process of Web content according to the second embodiment. The
browser unit 3 , for example, when the switch 21E of the operation panel 20
is operated and the display and printing function of Web content is
selected, controls the communication unit 1 and acquires the Web content
from the Web server 10 (Step S20) . The Web browser unit 3 interprets the
acquired Web content and performs rendering, and generates bitmap data. The
generated bitmap data is supplied to the display unit 4 , and is stored in
the display buffer memory 4A. At the next Step S21, the display unit 4
controls the drive of the display device based on the bitmap data stored in
the display buffer memory 4A, and, as shown in Fig. 5 , displays the Web
content on the display device. When wanting to start printing the Web
content displayed by the display unit 4 , by the printing unit 2 , the user
operates, for example, the start button 25 (Step S22) . When the start of
printing is instructed, the print instruction of the Web content acquired
at Step S20 istransmitted from the browser unit 3 to the print-data
generating unit 6 . At this time, as explained above, the user
authentication may be performed by the user authentication unit 7 . The
print-data generating unit 6 , when receiving the print instruction from
the browser unit 3 , acquires HTML data describing the Web content acquired
at Step S20, from the browser unit 3 (Step S23) . The HTML data is display
control information for controlling the display of the Web content, and is
composed of layout information indicating arrangement of objects in the Web
content, and the like. At Step S24, the print-data generating unit 6
interprets the HTML data acquired from the browser unit 3 , 



and generates print data for printing the Web content described in the HTML
data in page units. For example, the print-data generating unit 6
interprets the HTML data acquired from the browser unit 3 , and generates a
layout of the objects in the Web content. Further, the print-data
generating unit 6 generates the page description language for printing the
Web content in page units based on the generated layout, and converts the
HTML data to print data. As a method of converting the HTML data to the
print data, a known technology of converting HTML to PDF (Portable Document
Format) can be used. The print data generated by the print-data generating
unit 6 is output to the printing unit 2 , and the printing unit 2 performs
printing on the paper based on the print data (Step S25) . As described
above, in the second embodiment, the HTML data is not converted to the
bitmap data but is directly converted to the print data, and thus, it is
possible to obtain print quality with higher accuracy. The second
embodiment is common to the firstembodiment except for the method of
generating the print data based on the Web content by the print-data
generating unit 6 . Therefore, the first to the fifth modifications of the
first embodiment can be applied to the second embodiment without change.
Thus, explanation in a case in which the first to the fifth modifications
of the first embodiment are applied to the second embodiment is omitted to
avoid complication. <Other embodiment s> In the first and the second
embodiments, the Web content is converted to the print data in the image
forming apparatus 100, but this is not limited to the example. For 



example, it is also considered that Web content is converted to print data
capable of being supported by the image forming apparatus 100 on the side
of the Web server that provides the Web content, and that the print data is
transmitted to the image forming apparatus 100. As one example, in the
image forming apparatus 100, when the start of printing the Web content
displayed on the display unit 4 is instructed through the operating unit 5
, the browser unit 3 notifies a WEB site providing the Web content of the
start of printing the Web content. The Web site having received the
notification converts the Web content to the print data capable of being
supported by the image forming apparatus and transmits the data thereto. In
the image forming apparatus 100, the communication unit 1 directly
transmits the print data transmitted from the Web server to the printing
unit 2 , where it is printed on the paper. <Hardware Conf iguration> Fig.
11 represents a hardware configuration as one example of the image forming
apparatus 100 capable of being commonly applied to the embodiments and the
modificationsaccording to the present invention. A s shown in Fig. 11, the
image forming apparatus 100 is configured in such a manner that a
controller 210 and an engine unit (Engine) 260 are connected to each other
by a PCI (Peripheral Component Interface) bus. The controller 210 is a
controller that controls the entire image forming apparatus 100 and
controls drawing, communication, and entry from an operating unit (not
shown) . The engine unit 260 is a printer engine or the like connectable to
the PCI bus, which includes a black and white plotter, a one-drum color
plotter, a four-drum color plotter, a scanner, or a fax 



unit, or the like. It should be noted that the engine unit 260 includes, in
addition to a so-called engine portion such as the plotter, an image
processing portion such as error diffusion and gamma conversion. The
controller 210 includes a CPU 211, a northbridge (NB) 213, a system memory
(MEM-P) 212, a southbridge (SB) 214, a local memory (MEM-C) 217, an ASIC
(Application Specific Integrated Circuit) 216, and a hard disk drive (HDD)
218, in which the northbridge (NB) 213 and the ASIC 216 are connected to
each other by AGP (Accelerated Graphics Port) bus 215. The MEM-P 212
further includes a ROM (Read Only Memory) 212a and a RAM (Random Access
Memory) 212b. The CPU 211 performs controls over the image forming
apparatus 100, includes a chipset composed of the NB 213, MEM-P 212, and
the SB 214, and is connected to other components through the chipset. The
NB 213 is a bridge for connecting the CPU 211 to the MEM-P 212, the SB 214,
and AGP 215, and includes a memory controller for controlling read/write
from/to the MEM-P 212, and a PCI master and an AGP target. The MEM-P 212 is
a system memory used as a memory forstorage of programs and data, a memory
for expansion of programs and data, and a memory for drawing for a printer,
or the like, and includes the ROM 212a and the RAM 212b. The ROM 212a is a
read only memory used as the memory for storage of programs and data, and
the RAM 212b is a rewritable and readable memory used as the memory for
expansion of programs and data and as the memory for drawing for a printer.
The SB 214 is a bridge for connecting the NB 213 to a PCI device and a
peripheral device. The SB 214 is 



connected to the NB 213 through the PCI bus, and a network interface (I/F)
portion or the like is also connected to the PCI bus. The ASIC 216 is an
image processing specific IC (Integrated Circuit) having a hardware element
for image processing, and has a role as a bridge connecting among the AGP
215, the PCI bus, the HDD 218, and the MEM-C 217. The ASIC 216 includes a
PCI target and an AGP master, an arbiter (ARB) being a core of the ASIC
216, a memory controller for controlling the MEM-C 217, a plurality of DMAC
(Direct Memory Access Controller) that performs rotation of image data
using a hardware logic or the like, and a PCI unit that performs data
transfer with the engine unit 260 through the PCI bus. Connected to the
ASIC 216 are an FCU (Facsimile Control Unit) 230, a USB (Universal Serial
Bus) I/F 240, IEEE 1394 (the Institute of Electrical and Electronics
Engineers 1394) I/F 250 through the PCI bus. Furthermore, a communication
I/F 270 corresponding to the communication unit 1 that performs
communication with an external device using TCP/IP (Transmission Control
Protocol/Internet Protocol) through a network is connected to the ASIC 216
through the PCI bus. An operation display unit 220corresponding to the
operation panel 20 is directly connected to the ASIC 216. The MEM-C 217 is
a local memory used as an image buffer for copying and a sign buffer, and
the HDD (Hard Disk Drive) 218 is a storage for storing image data, storing
programs, storing font data, and storing forms therein. The AGP 215 is a
bus interface for graphics accelerator card proposed to highly speed up a
graphic 



process, and by directly accessing the MEM-P 212 with high throughput, the
speed of the graphics accelerator card is increased. In such a
configuration, the browser unit 3 and the print-data generating unit 6
according to the embodiments and the modifications are implemented by a
program running on the CPU 211, and the program is previously stored in the
ROM 212a or the HDD 218 and is provided. The CPU 211 reads the program from
the ROM 212a or the HDD 218 and executes it, so that the browser unit 3 and
the print-data generating unit 6 are generated on, for example, a RAM 213b.
The program for implementing the browser unit 3 , the print-data generating
unit 6 , and the user authentication unit 7 according to the embodiments
and the modifications may also be provided through a network such as the
Internet or LAN. In this case, the program is received by the communication
I/F 270 through the network, is stored orderly in, for example, the HDD
218, and is installed. Furthermore, the program may be provided through the
USB I/F 240 and the IEEE 1394 I/F 250. The program for implementing the
print-data generating unit 6 as the plug-in according to the fifth
modification of the first embodiment can also be provided in the above
manner through the network. The program for the plug-inmay be provided
through the USB I/F 240 and the IEEE 1394 I/F 250. The program for the
plug-in, when being supplied to the image forming apparatus 100, is stored
orderly in the HDD 218 and installed, which then allows use of the
program.CLAIMS 1 . An image forming apparatus capable of acquiring and
displaying Web content, the image forming apparatus comprising: 



an acquisition unit that acquires Web content; a display control unit that
causes the Web content acquired by the acquisition unit to be displayed on
a display unit according to display control information based on the Web
content; a print-data generating unit that generates, based on the display
control information for the Web content, print data for printing the Web
content displayed on the display unit by the display control unit in page
units for printing; and a printing unit that prints the Web content in page
units according to the print data generated by the printdata generating
unit. 2 . The image forming apparatus according to claim 1 , wherein the
display control information is bitmap data for causing the Web content to
be displayed on the display unit, the display control unit includes a
generating unit that performs rendering based on the Web content acquired
by the acquisition unit to generate the bitmap data; and a storage unit
that stores therein the bitmap data generated by the generating unit in
order to be displayed on the display unit, and the print-data generating
unit generates the print data based on the bitmap data stored in the
storage unit. 3 . The image forming apparatus according to claim 2 ,
wherein the print-data generating unit generates the printdata using the
bitmap data, out of the bitmap data stored in the storing unit, in an area
corresponding to a displayarea of the display unit. 4 . The image forming
apparatus according to claim 2 , wherein the print-data generating unit
generates the print 



data using all the bitmap data stored in the storing unit. 5 . The image
forming apparatus according to claim 1 , wherein the display control
information is HTML data describing the Web content, and the print-data
generating unit generates the print data based on the HTML data describing
the Web content acquired by the acquisition unit. 6 . The image forming
apparatus according to claim 1 , further comprising an operating unit,
configured by hardware, for receiving an instruction to start printing by
the printing unit, and the print-data generating unit generates the print
data for printing the Web content in response to an operation to the
operating unit, and outputs the print data to the printing unit, to cause
printing of the Web content to be started. 7 . The image forming apparatus
according to claim 1 , wherein the display control unit divides the display
area into a plurality of areas, causes the Web content to be displayed on a
first area of divided areas, causes a user operable operator to be
displayed on a second area of the divided areas, generates the print data
for printing the Web content in response to an operation to the operator,
and outputs the print data to the printing unit, to causeprinting of the
Web content to be started. 8 . The image forming apparatus according to
claim 1 , wherein the print-data generating unit generates the print data
for printing the Web content in response to an operation to an operator
previously embedded in the Web content acquired by the acquisition unit,
and outputs the print data to the printing unit, to cause printing of the
Web content to be started. 



9 . The image forming apparatus according to claim 1 , wherein the printing
unit adjusts a print size of the Web content to be printed in accordance
with the print data, according to setting of a paper used for printing. 10.
The image forming apparatus according to claim 1 , wherein the display
control unit causes a setting screen, on which print setting for printing
performed by the printing unit in accordance with the print data is
performed, to be displayed on the display unit, and the printing unit
prints the Web content in accordance with the print setting performed on
the setting screen displayed by the display control unit. 11. The image
forming apparatus according to claim 1 , further comprising an
authentication unit that performs user authentication and, when
authentication is allowed, permits to print the Web content using the
printing unit. 12. The image forming apparatus according to claim 1 ,
wherein at least the print-data generating unit is added as plug-in, so
that the image forming apparatus is allowed tobe used. 13. The image
forming apparatus according to claim 12, wherein the display control unit,
when the plug-in is added, causes a setting screen, on which print setting
for printing performed by the printing unit in accordance with the print
data containing at least an operator for instructing the start of printing
the Web content is performed, to be displayed on the display unit. 14. An
image forming method comprising: acquiring Web content: causing the Web
content acquired at the acquiring to be displayed on a display unit
according to display control 



information based on the Web content; generating, based on the display
control information for the Web content, print data for printing the Web
content displayed on the display unit at the causing in page units for
printing; and printing the Web content in page units according to the print
data generated at the generating. 15. A program that causes a computer to
execute: acquiring Web content: causing the Web content acquired at the
acquiring to be displayed on a display unit according to display control
information based on the Web content; generating, based on the display
control information for the Web content, print data for printing the Web
content displayed on the display unit at the causing in page units for
printing; and printing the Web content in page units according to the print
data generated at the generating. 


