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FIG. 2

140
UL UNIT
120 150 110
COMMUNICGATION
STORAGE UNIT CONTROL UNIT INTERFACE UNIT
130
~131
DETERMINATION
UNIT
-132
SEARCH UNIT
133
DATA
GENERATION UNIT




US RE47,519 E

Sheet 3 of 8

Jul. 16, 2019

U.S. Patent

88C'80LL '86'8 ¥9° 20K ‘926 890k ‘ZEOF 2090k} ‘290 TGS GOk ‘2L 0L N
OLL'82°02CCOLL 'S8 OC LLLL ‘B8 9OV LELL '6L92C LELE 8V 9 LY LLLL 1S9
/87 8L'GOLE QLG 2SOk ‘820G 91'80k) '82°G9L'80LLY9 128 G0k 29 W
ZyZ'9011 ‘G6'E LE90LL CC Y
LEE Gy Z0TLELE'S2 Y MO LELE ‘G6'E 90°0KLL ‘SL'E GBOLL 82 268011 ‘69T
L2 2290k Y2 2290k ‘€S 1 87 "90kL CL' L #2904 ‘7S L 17290k ‘SB'E N
LSOLL ‘p7'€ 92°GOLL ‘9L L ¢S SOLL ‘PG 82°GOLL ‘927 L 182 GOLL “Ly'S IN 0d.=RleQ Yied >
-88947-0782-0£39Q 14/51U04/582In0S8Y/ | /SIUINIO (/. = MU0 .000000H#.= Il SUdA|9 >
__@o\mcom\ng\_too.towob_E.meEum\\dE:nwc_ExT\_@QWNN\\\mﬁ%&m&&mﬁﬁﬁﬁﬁgﬁmﬁﬁv

\ 7
006 135

¢ DIA




U.S. Patent Jul. 16, 2019 Sheet 4 of 8 US RE47,519 E

FIG. 4
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FIG. 5
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IMAGE FORMING APPARATUS AND
METHOD THAT ADJUSTS AN XPS FILE TO
THE OUTPUTTED PAPER SIZE

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough
indicates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a broadening reissue application of
U.S. Pat. No. 9,275,314 issued on Mar. 1, 2016, which is a
continuation of application Ser. No. 13/783,816, filed Mar.
4, 2013, which is a continuation of application Ser. No.
12/542,839, filed Aug. 18, 2009 issued as U.S. Pat. No.
8,441,678 on May 14, 2013, which claims the benefit of
Korean Application No. 10-2008-0104422, filed in the
Korean Intellectual Property Office in Oct. 23, 2008, the
disclosure of which is incorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

Aspects of the present invention relate to an image
forming apparatus and method, and more particularly, to an
image forming apparatus that selects and prints paper suit-
able for a user’s demand based on information regarding the
width and height of a FixedPage when an XML paper
specification (XPS) file does not include information regard-
ing printing paper, and an image forming method thereof.

2. Description of the Related Art

Image forming apparatuses are devices that print printing
data generated by a terminal device, such as a desktop
computer, a laptop computer, a personal digital assistant
(PDA), and a digital camera, on a recording medium.
Examples of image forming apparatuses include copiers,
printers, facsimile machines, and multifunction peripherals
(MFP) implementing the functions of the aforementioned
machines using a single device.

Recent image forming apparatuses support a direct print-
ing function for files in Portable Document Format (PDF),
Tagged Image File Format (TIFF), or Joint Photographic
Experts Group (JPG). The direct printing function indicates
directly performing printing simply by transmitting a file to
an image forming apparatus without executing a separate
application program in the terminal device.

As data to support the direct printing, an XML paper
specification (XPS) file is used. An XPS file is a fixed-layout
electronic file designed to preserve document fidelity and be
capable of sharing the file, which is a zip archive in which
all the resources needed for a corresponding document or
job are systemized in a directory structure and the relation-
ship between the directories is made up using an Extensible
Markup Language (XML). Such an XPS file has a logical
structure of a tree type having a plurality of layers as
illustrated in FIG. 1.

FIG. 1 is a conceptual diagram illustrating a logical
structure of an XPS file. As illustrated in FIG. 1, the XPS file
includes several levels, such as a job level 10, a document
level 20, and a page level 30. Each document level and each
page level may include a plurality of documents and a
plurality of pages, respectively. Different printing options
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can be set for each document and each page. A printing
option set for a job level is applied to all areas under a
corresponding job, a printing option set for a document level
is applied to all areas under a corresponding document, and
a printing option set for a page level is applied only to a
corresponding page.

Information regarding printing paper onto which a page is
printed is written in a PrintTicket corresponding to each
level. The tag “PageMediaSize” in a PrintTicket includes
information regarding printing paper.

However, as illustrated in FIG. 1, the “PageMediaSize”
tag is an optional part in an XPS file. Accordingly, an XPS
file may not include information regarding printing paper.
However, the current specification of XPS does not define a
method for processing such a case. Therefore, if a user prints
an XPS file in which the printing paper option is not set,
printing may not be performed. Even if printing is per-
formed, the printed output may not have a format desired by
the user. Therefore, there is a need for methods for selecting
and printing paper suitable for a user’s demand even when
an XPS file does not include information regarding printing

paper.
SUMMARY OF THE INVENTION

Aspects of the present invention provide an image form-
ing apparatus that selects and prints paper suitable for a
user’s demand using information regarding the width and
height of a FixedPage if an XML paper specification (XPS)
file does not include information regarding printing paper,
and an image forming method thereof.

According to an aspect of the present invention, an image
forming apparatus is provided. The image forming apparatus
includes a communication interface unit to receive an XML
paper specification (XPS) file, an XPS file processing unit to
convert the XPS file into output data corresponding to
printing paper to print the XPS file based on information
regarding the height and width of a FixedPage in the XPS
file, and a control unit to control the image forming appa-
ratus to print the output data.

According to another aspect of the present invention, the
XPS file processing unit may include a determination unit to
determine if a printing paper option is set for the XPS file,
a search unit to search for the printing paper to print the XPS
file based on the information regarding the height and width
of the FixedPage in the XPS file when the printing paper
option is not set for the XPS file, and a data generation unit
to convert the XPS file into the output data corresponding to
the searched printing paper.

According to another aspect of the present invention, the
determination unit may identify the presence of a tag “Page-
MediaSize” in a PrintTicket of the XPS so as to determine
if the printing paper option is set for the XPS file.

According to another aspect of the present invention, the
image forming apparatus may further include a user inter-
face (UI) unit to display a message that a printing paper
option is not set for the XPS file if a printing paper option
is not set for the XPS file.

According to another aspect of the present invention, the
search unit may search for printing paper having the lowest
error rate compared with the height and width of the
FixedPage, or printing paper having the lowest error rate
within a designated error rate range compared with the
height and width of the FixedPage among printing paper
supported by the image forming apparatus.

According to another aspect of the present invention, the
search unit may search for printing paper having the lowest
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error rate compared with the height and width of the
FixedPage, or printing paper having the lowest error rate
within a designated error rate range compared with the
height and width of the FixedPage by comparing the height
and width of the FixedPage with the size of printing paper
laid on a tray of the image forming apparatus.

According to another aspect of the present invention, the
data generation unit may convert the XPS file into the output
data so as to fit to the searched printing paper when the size
of the searched printing paper is smaller than the height and
width of the FixedPage, the data generation unit may convert
the XPS file into the output data by clipping an area of the
XPS file when the height or width of the FixedPage is
greater than the size of the searched printing paper, and the
data generation unit may convert all pages of the XPS file
into the output data corresponding to the searched printing
paper.

According to another aspect of the present invention, the
UI unit may display the printing paper supported by the
image forming apparatus, and receive setting of the printing
paper to print the XPS file.

According to another aspect of the present invention, if a
user selects at least one kind of printing paper from which
the user can select, the Ul unit may provides a preview on
how the XPS file will be printed on the selected kind of
printing paper.

According to another aspect of the present invention, the
image forming apparatus may further include a storage unit
to set the searched printing paper as an additional printing
paper option for the XPS file, and to store the XPS file in
which the printing paper option is set.

According to another aspect of the present invention, the
communication interface unit may receive the XPS file in a
direct printing method.

According to another aspect of the present invention, an
image forming method of an image forming apparatus is
provided. The method includes receiving an XML paper
specification (XPS) file, determining if a printing paper
option is set for the XPS file, searching for the printing paper
to print the XPS file using the information regarding the
height and width of a FixedPage in the XPS file when the
printing paper option is not set for the XPS file, and printing
the XPS file to correspond to the searched printing paper.

According to another aspect of the present invention, the
determining operation may include identifying is the pres-
ence of a tag “PageMediaSize” in a PrintTicket of the XPS
file, and determining if the printing paper option is set based
on the presence of the tag “PageMediaSize”.

According to another aspect of the present invention, the
method may further include displaying a message that the
printing paper option is not set for the XPS file when the
printing paper option is not set for the XPS file.

According to another aspect of the present invention, the
searching operation may include searching for printing
paper having the lowest error rate compared with the height
and width of the FixedPage, or printing paper having the
lowest error rate within a designated error rate range com-
pared with the height and width of the FixedPage among
printing paper supported by the image forming apparatus.

According to another aspect of the present invention, the
searching operation may include comparing the height and
width of the FixedPage with the size of printing paper laid
on a tray of the image forming apparatus, and searching for
printing paper having the lowest error rate compared with
the height and width of the FixedPage, or printing paper
having the lowest error rate within a designated error rate
range compared with the height and width of the FixedPage.
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According to another aspect of the present invention, the
printing operation may include converting the XPS file into
the output data so as to fit to the searched printing paper if
the size of the searched printing paper is smaller than the
height and width of the FixedPage, converting the XPS file
into the output data by clipping an area of the XPS file if the
height or width of the FixedPage is greater than the size of
the searched printing paper, and converting all pages of the
XPsS file into the output data corresponding to the searched
printing paper.

According to another aspect of the present invention, the
method may further include displaying the printing paper
supported by the image forming apparatus, and receiving a
setting of the printing paper to print the XPS file.

According to another aspect of the present invention, the
receiving operation may include, providing a preview on
how the XPS file will be printed on a selected kind of paper
after a user selects at least one kind of printing paper from
which the user can select.

According to another aspect of the present invention, the
method may further include setting the searched printing
paper as an additional a printing paper option for the XPS
file, and storing the XPS file in which the printing paper
option is set.

According to an aspect of the present invention, the
receiving operation may include receiving the XPS file in a
direct printing method.

Additional aspects and/or advantages of the invention will
be set forth in part in the description which follows and, in
part, will be obvious from the description, or may be learned
by practice of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

These and/or other aspects and advantages of the inven-
tion will become apparent and more readily appreciated
from the following description of the embodiments, taken in
conjunction with the accompanying drawings of which:

FIG. 1 illustrates a logical structure of an XPS file;

FIG. 2 illustrates a configuration of an image forming
apparatus according to an embodiment of the present inven-
tion;

FIG. 3 illustrates an example of a structure of FixedPage
file (fpage file);

FIGS. 4 and 5 illustrate diverse examples of a user
interface window of the image forming apparatus;

FIGS. 6 and 7 illustrate examples of adjusting printing
data to be suitable for printing paper using the image
forming apparatus; and

FIG. 8 is a flowchart of a method for forming an image
according to an embodiment of the present invention.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

Reference will now be made in detail to the present
embodiments of the present invention, examples of which
are illustrated in the accompanying drawings, wherein like
reference numerals refer to the like elements throughout.
The embodiments are described below in order to explain
the present invention by referring to the figures.

FIG. 2 illustrates a configuration of an image forming
apparatus according to an embodiment of the present inven-
tion. The image forming apparatus 100 may include a
communication interface unit 110, a storage unit 120, an
XPS file processing unit 130, a user interface unit (UI) 140,
and a control unit 150.
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The communication interface unit 110 is connected to a
terminal device (not shown) such as a desktop computer, a
laptop computer, a personal digital assistant (PDA), and a
digital camera, so as to receive an XML paper specification
(XPS) file. The communication interface unit 110 is needed
to connect the image forming apparatus 100 to an external
device. The communication interface unit 110 may access a
terminal device via Local Area Network (LAN) or Internet
network, or through a Universal Serial Bus (USB) port. The
communication interface unit 110 may receive an XPS file
itself in a direct printing method. The communication inter-
face unit 110 may receive an XPS file from a terminal device
(not shown) in a direct printing method, or receive an XPS
file from a storage medium, such as a USB memory via the
USB port.

An XPS file is printing data in which a printing option is
set in a tree structure having a plurality of layers as described
above. An XPS file has a plurality of layers, and a different
printing option can be set for each node of each layer and
each tree.

For example, as shown in FIG. 1, an XPS file may have
three layers, such as a job level 10, a document level 20, and
a page level 30. Different printing options may be set for a
plurality of documents and a plurality of pages in each
document level 20 and each page level 30 respectively.
Different printing options can be set so that “double-sided
printing” is set for the job level 10 as a printing option,
“2n-up” is set for a first document 21 on the document level
20 as a printing option, “A4 size” is set for a first page 31
of the first document 21 as a printing option, and “AS size”
is set for a second page 32 of the first document 21 as a
printing option. A printing option at each node of the logical
structure is also applied effectively to lower layers.

The storage unit 120 stores an XPS file received from the
terminal device (not shown) through the communication
interface unit 110, and may store basic printing setting
values of the image forming apparatus 100. For example, the
storage unit 120 may store kinds or types of paper that can
be processed by the image forming apparatus 100. The
storage unit 120 may be implemented as a storage medium
formed in the image forming apparatus 100, an external
storage medium, such as a removable disk including a USB
memory, a storage medium which is connected to a host, or
a web server via a network. The paper may be any medium
upon which an image can be formed, including paper,
facsimile paper, transparent film, and the like.

The XPS file processing unit 130 converts an XPS file
received through the communication interface unit 110 into
an output data format corresponding to printing paper to be
printed using information regarding the height and width of
a FixedPage in the XPS file received through the commu-
nication interface unit 110. The XPS file processing unit 130
may include a determination unit 131, a search unit 132, and
a data generation unit 133.

The determination unit 131 determines if a printing paper
option is set for the XPS file. The determination unit 131
analyzes a structure of a PrintTicket of the XPS file received
through the communication interface unit 110, and deter-
mines if the PrintTicket of the XPS file includes the tag
“PageMediaSize,” in order to determine whether a printing
paper option is set for the received XPS file.

Diverse kinds of printing options for an XPS file may be
set in the PrintTicket. Among the printing options, settings
regarding printing paper are specified in the tag “PageMe-
diaSize” of the PrintTicket. Accordingly, the printer option
is set for the XPS file if the PrintTicket of the XPS file
includes the tag “PageMediaSize”. Alternatively, the print-
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6

ing paper option is not set for the XPS file if the PrintTicket
of the XPS file does not include the tag “PageMediaSize”.

The search unit 132 searches for printing paper to print the
XPS file based on information regarding the height and
width of a FixedPage in the XPS file if the printing paper
option is not set for the XPS file. If the determination unit
131 determines that the printing paper option is not set for
the XPS file, the search unit 132 extracts information
regarding the height and width of the FixedPage in the XPS
file.

As described above, the XPS file may be a zip archive in
which all the resources needed for a corresponding docu-
ment or job are systemized in a directory structure. If the
XPS file is decompressed, a FixedPage corresponding to
each page is stored in a corresponding folder in an fpage
(FixedPage) file form. A FixedPage is a file including
additional information regarding a printing area, and is thus
stored according to a directory corresponding to each docu-
ment and each page. A structure of the FixedPage is
described with reference to FIG. 3.

FIG. 3 illustrates an example of a structure of FixedPage
file including information regarding the height and width of
a printing area of a page of an XPS file. The information
“<FixedPage Width="793.76” Height="1122.56" . . . >”
regarding the height and width of a printing area of a page
is written as illustrated in the boxed area 310 of FIG. 3. In
FIG. 3, the width and height value of the FixedPage are set
based on 96DPI. If the unit is converted into inches, the
printing area of the page has a width of 8.6 inches and a
height of 11 inches.

The search unit 132 can identify the height and width of
a page by reading out information regarding the height and
width of a FixedPage from the XPS file. Subsequently, the
search unit 132 searches for printing paper having the height
and width greater than the FixedPage based on the infor-
mation regarding the height and width of the page. A
plurality of kinds of printing paper may be searched, and one
of the kinds can be selected based on a pre-stored automatic
search algorithm. Such an automatic search algorithm may
be implemented using a database initially input by a devel-
oper, or updated based on a printing paper selection pattern
of the user.

Alternatively, among diverse kinds of printing paper
supported by the image forming apparatus 100, the search
unit 132 may search for printing paper having a low error
rate compared with the height and width of the FixedPage.
The search unit 132 can search for printing paper having the
lowest error rate compared with the height and width of the
FixedPage by comparing the height of paper supported by
the image forming apparatus 100 with the height of the
FixedPage and comparing the width of paper supported by
the image forming apparatus 100 with the width of the
FixedPage. For example, in an image forming apparatus
supporting paper types such as A3, A4, AS, A6, letter, and
legal paper, a FixedPage of an input XPS file may have a
width of 825.6 and a height of 1056. The width and height
of the FixedPage are values which are set based on 96DPI,
and if these values are converted into inches, the FixedPage
has a width of 8.6 inches and a height of 11 inches. Error
rates between the width and height of the FixedPage and the
width and height of paper supported by the image forming
apparatus respectively are calculated using the following
equations:

ABS(Contentswidth — Paperwidth)
Contentswidth

[Equation 1]

flw) = #100
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In Equation 1, contentswidth denotes the width of the
FixedPage, Paperwidth denotes the width of paper supported
by the image forming apparatus, and ABS( ) denotes an
numerical formula to obtain an absolute value.

ABS(Contentsheight — Paperheight) [Equation 2]
*

fth) = Contentsheight

100

In Equation 2, contentsheight denotes the height of the
FixedPage, and Paperheight denotes the height of paper
supported by the image forming apparatus.

errorrate=f(w)+f(h) [Equation 3]

In Equation 3, f(w) denotes an error value of the width
obtained by Equation 1, and f(h) denotes an error value of
the height obtained by Equation 2. Such calculations are
performed for each printing paper supported by the image
forming apparatus, so printing paper having the lowest error
rate can be selected. The above equations are merely an
example; Equations 1 to 3 can be applied with appropriate
modification as would be understood by those of ordinary
skill in the art.

The search unit 132 may search for printing paper having
the lowest error rate within a designated error rate range. The
search unit 132 searches for printing paper having the lowest
error rate of the height and width within a designated error
rate range from among paper supported by the image
forming apparatus 100.

The search unit 132 may search for printing paper by
preferentially comparing the height and width of the Fixed-
Page with printing paper laid on a tray of the image forming
apparatus 100 from among paper supported by the image
forming apparatus 100. The search unit 132 may also control
the U unit 140 to display a list of printing paper supported
by the image forming apparatus 100 to the user, and searches
for printing paper selected by the user as printing paper for
the XPS file. Detailed description of this case will be given
below.

The data generation unit 133 converts the XPS file into an
output data format corresponding to the printing paper
searched by the search unit 132. If the size of the searched
printing paper is smaller than the height and width of the
FixedPage, the data generation unit 133 may reduce the XPS
file to fit to the searched printing paper, or clip an area of the
XPS file. The operation of the data generation unit 133 in the
case that the size of the searched printing paper is smaller
than the height and width of the FixedPage, is described in
detail with reference to FIGS. 6 and 7.

FIGS. 6 and 7 illustrate examples of adjusting printing
data to be suitable for printing paper using the image
forming apparatus 100. Referring to FIG. 6, if the width
(expressed using the dotted line) of an output area of the
XPS is larger than the width (expressed using the solid line)
of paper searched by the search unit 132 as in the window
610, printing data is converted to be suitable for the searched
paper by reducing the height and width of the output area of
the XPS as in the window 620.

Referring to FIG. 7, if the width (expressed using the
dotted line) of an output area of the XPS is larger than the
width (expressed using the solid line) of paper searched by
the search unit 132 as in the window 710, printing data is
converted to be suitable for the searched paper by clipping
a certain area of the XPS as in the window 720. The clipped
area of the XPS may be a right or left part of the output area,
or a right and left parts of the XPS may be clipped in the
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same ratio. In addition, the user can select an area of the XPS
to clip. Similarly, if the height of the output area of the XPS
is larger than the height of the paper, the top or bottom of the
XPS may be clipped.

If a printing paper option is not set for the XPS file, the
UT unit 140 displays a message that printing paper is not set
for the XPS file, and thus the user sets paper to print the XPS
file. The UT unit 140 includes a plurality of function keys in
order for the user to set or select diverse functions supported
by the image forming apparatus 100, and displays diverse
information provided by the image forming apparatus 100.
The UI unit 140 may be implemented as a device capable of
performing input and output, such as a touch pad, or as
combination of a mouse and a monitor.

The UT unit 140 may generate a Ul window including a
first area to display information regarding the height and
width of a FixedPage, and a second area to display printing
paper searched by the search unit 132 or printing paper
which can be selected by the user. In addition, the Ul unit
140 may display a message (such as a tooltip or dialog box)
reporting that printing paper is not set for an XPS file.
Detailed description of the Ul window provided to the user
will be given later.

The control unit 150 controls converted output data to be
printed. The control unit 150 controls an engine unit (not
shown) to perform diverse printing operations so as to print
output data into which an XPS file is converted by the XPS
file processing unit 140.

If a printing paper option is not set for an XPS file, the
control unit 150 controls the Ul unit 140 to notify the user
that the printing paper option is not set for the XPS file. If
the user selects at least one of diverse kinds of available
paper, the control unit 150 controls the UI unit 140 to
provide a user with a preview on printing data to be printed
on the selected paper. If the user selects one of diverse kinds
of paper, the UI unit 140 may provide a preview on how the
printing data will be printed on the selected paper, on one
portion of the Ul window.

The control unit 150 adds the searched printing paper as
the printing paper option for the XPS file, and stores the XPS
file in which the printing paper option is added. Since an
XPS file may be repeatedly printed, the control unit 150 sets
the printing paper searched by the search unit 132 as a
printing paper option for the XPS file, and stores the XPS
file, in which the printing paper option is set, in the storage
unit 150. In this case, the control unit 150 may rename the
modified XPS file, or overwrite the existing XPS file. Such
operations may be performed according to a user command,
or automatically performed without a user command.

As described above, although a printing paper option is
not set for an XPS file, the image forming apparatus 100 can
select and print printing paper suitable for the user’s demand
based on information regarding the width and height in
FixedPage data in the XPS file.

FIG. 4 illustrates a Ul window 400 to be displayed on an
image forming apparatus according to an embodiment of the
present invention. The Ul window 400 includes an area to
display a message reporting that printing paper is not set for
an XPS file. If a printing paper option is not set for an XPS
file, the image forming apparatus may automatically per-
form the aforementioned operations, or display a Ul window
as illustrated in FIG. 4 so that the user can directly select
printing paper to print the XPS file.

In the UI window 400, the user can select “Set paper” 410
or “Cancel printing” 420. “Set paper” 410 is a control
command to display a Ul window in order for the user to
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directly select printing paper for the XPS file, and “Cancel
printing” 420 is a control command to cancel printing the
XPS file.

FIG. 5 illustrates an example of a Ul window 500 to be
displayed when the user selects “Set paper” in FIG. 4. The
UT window 500 includes a first area to display information
regarding the height and width of a FixedPage, and a second
area 511, 512, and 513 to display printing paper searched by
the search unit 132 or printing paper which can be selected
by the user. The printing paper that can be selected by the
user may include paper supported by the image forming
apparatus, and paper searched by the search unit 132.

As described above, the user can easily identify that a
printing paper option is not set for an XPS file, and can
directly select printing paper to print the XPS file through a
UI window, so user convenience can be enhanced.

FIGS. 2 to 7 have been described based on a case that an
XPS file is received through the communication interface
unit 110 and printed. Aspects of the present invention are
applicable even when an XPS file is pre-stored in the storage
unit 120, by determining whether a printing paper option is
set, and searching for printing paper to print the XPS file
using information regarding the height and width of a
FixedPage as described above.

In addition, aspects of the present invention are applicable
to an image forming apparatus, such as a laser printer,
copier, facsimile machine, and/or a multifunction peripheral.
A terminal device, such as a desktop computer, a laptop
computer, and a portable media player (PMP), can perform
the operations as described with reference to FIGS. 2 to 7,
prior to transmitting an XPS file to an image forming
apparatus.

FIG. 8 is a flowchart of a method for forming an image
using an image forming apparatus according to an embodi-
ment of the present invention. If an XPS file is received in
operation S810, then whether printing paper option is set for
the XPS file is determined in operation S820. This determi-
nation can be performed by analyzing a structure of a
PrintTicket of the XPS file, and determining if the Print-
Ticket of the XPS file includes the tag “PageMediaSize.”
The XPS file may be received from a terminal device or
external storage media in a direct printing method.

In operation S830, if a printing paper option is not set for
the XPS file, information regarding the height and width of
a FixedPage in the XPS file is extracted. If the printing paper
option is not set for the XPS file, the height and width of a
certain page can be determined by reading out information
regarding the height and width of a corresponding Fixed-
Page in the XPS file. The operation of extracting information
regarding the height and width of the FixedPage has been
described above with reference to FIG. 3.

In operation S840, printing paper to print the XPS file is
searched for based on the extracted information regarding
the height and width of the FixedPage. The printing paper
can be searched using several different metrics. Printing
paper having the height and width greater than the Fixed-
Page may be searched for from among printing paper
supported by the image forming apparatus based on the
information regarding the height and width of the Fixed-
Page. Printing paper having a low error rate compared with
the height and width of the FixedPage may be searched for
from among printing paper supported by the image forming
apparatus. Printing paper having the lowest error rate com-
pared with the height and width of the FixedPage within a
designated error rate range may be searched for. Printing
paper may be searched for by preferentially comparing the
height and width of the FixedPage with printing paper laid
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on a tray of the image forming apparatus from among paper
supported by the image forming apparatus. A list of printing
paper supported by the image forming apparatus may be
displayed to the user, and printing paper selected by the user
may be searched for as printing paper for the XPS file, as
described with reference to FIGS. 4 and 5. The operation of
selecting printing paper to print the XPS file has been
described above with regard to the search unit 132 of FIG.
2, so a detailed description is not repeated here.

In operation S850, the XPS file is converted into an output
data format corresponding to the searched printing paper.
The XPS file is converted into output data corresponding to
the searched printing paper. If the size of the searched
printing paper is smaller than the height and width of the
FixedPage, the XPS file may be reduced to fit to the searched
printing paper, or an area of the XPS file may be clipped.
When the size of the searched printing paper is smaller than
the height and width of the FixedPage, the operation of the
image forming apparatus has been described above with
reference to FIGS. 6 and 7.

In operation S860, the XPS file converted into the output
data is printed. The engine unit (not shown) is controlled to
perform diverse printing operations so as to print the XPS
file converted into the output data. In this case, the searched
printing paper is set as the printing paper option for the XPS
file, and the XPS file in which the printing paper option is
set is stored. Such operation may be performed according to
a user command to store the XPS file, or automatically
performed.

As described above, in a method for forming an image
according to an example embodiment of the present inven-
tion, if a printing paper option is not set for an XPS file,
information regarding available printing paper is provided to
the user using information regarding the height and width of
a FixedPage. Therefore, the user can easily obtain printed
data as desired. A method for forming an image as in FIG.
8 can be performed by an image forming apparatus having
a configuration as in FIG. 2, and other image forming
apparatus having different configurations.

Although a few embodiments of the present invention
have been shown and described, it would be appreciated by
those skilled in the art that changes may be made in this
embodiment without departing from the principles and spirit
of the invention, the scope of which is defined in the claims
and their equivalents.

What is claimed is:

1. An image forming apparatus, comprising:

a communication interface unit to receive an XML paper

specification (XPS) file;

an XPS file processing unit to convert the XPS file into an
output data corresponding to printing paper to print the
XPS file based on information regarding the height and
width of a FixedPage in the XPS file; and

a control unit to control the image forming apparatus to
print the output data,

wherein the XPS file [Processing] processing unit com-
prises a determination unit to determine if a printing
paper option is set for the XPS file.

2. The image forming apparatus according to claim 1,

wherein the XPS file processing unit comprises:

a search unit to search for the printing paper to print the
XPS file based on the information regarding the height
and width of the FixedPage in the XPS file when the
printing paper option is not set for the XPS file; and

a data generation unit to convert the XPS file into the
output data corresponding to the searched printing

paper.
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3. The image forming apparatus according to claim 2,
wherein the determination unit identifies the presence of a
tag “PageMediaSize” in a PrintTicket of the XPS file so as
to determine if the printing paper option is set for the XPS
file.

4. The image forming apparatus according to claim 1,
further comprising:

a user interface (UI) unit to display a message that a
printing paper option is not set for the XPS file if a
printing paper option is not set for the XPS file.

5. The image forming apparatus according to claim 2,
wherein the search unit searches for printing paper having
the lowest error rate compared with the height and width of
the FixedPage, or printing paper having the lowest error rate
within a designated error rate range compared with the
height and width of the FixedPage among printing paper
supported by the image forming apparatus.

6. The image forming apparatus according to claim 5,
wherein the search unit searches for printing paper having
the lowest error rate compared with the height and width of
the FixedPage, or printing paper having the lowest error rate
within a designated error rate range compared with the
height and width of the FixedPage by comparing the height
and width of the FixedPage with the size of printing paper
laid on a tray of the image forming apparatus.

7. The image forming apparatus according to claim 2,
wherein:

the data generation unit converts the XPS file into the
output data so as to fit to the searched printing paper
when the size of the searched printing paper is smaller
than the height and width of the FixedPage,

the data generation unit converts the XPS file into the
output data by clipping an area of the XPS file when the
height or width of the FixedPage is greater than the size
of the searched printing paper, and

the data generation unit converts all pages of the XPS file
into the output data corresponding to the searched
printing paper.

8. The image forming apparatus according to claim 4,
wherein the Ul unit displays the printing paper supported by
the image forming apparatus, and receives setting of the
printing paper to print the XPS file.

9. The image forming apparatus according to claim 1,
further comprising:

a storage unit to set the searched printing paper as an
additional printing paper option for the XPS file, and to
store the XPS file in which the printing paper option is
set.

10. An image forming method of an image forming

apparatus, the method comprising:

receiving an XML paper specification (XPS) file;

determining if a printing paper option is set for the XPS
file;

when the printing paper option is not set for the XPS file,
searching for printing paper to print the XPS file based
on the information regarding the height and width of a
FixedPage in the XPS file; and

adjusting the XPS file for printing and printing the XPS
file to correspond to the searched printing paper.

11. The method according to claim 10, wherein the
determining operation comprises identifying the presence of
a tag “PageMediaSize” in a PrintTicket of the XPS file, and
determining if the printing paper option is set based on the
presence of the tag “PageMediaSize”.

12. The method according to claim 10, further compris-
ing:
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displaying a message that the printing paper option is not
set for the XPS file when the printing paper option is
not set for the XPS file.

13. The method according to claim 10, wherein the
searching operation comprises searching for printing paper
having the lowest error rate compared with the height and
width of the FixedPage, or printing paper having the lowest
error rate within a designated error rate range compared with
the height and width of the FixedPage among printing paper
supported by the image forming apparatus.

14. The method according to claim 13, wherein the
searching operation comprises:

comparing the height and width of the FixedPage with the
size of printing paper laid on a tray of the image
forming apparatus; and

searching for printing paper having the lowest error rate
compared with the height and width of the FixedPage,
or printing paper having the lowest error rate within a
designated error rate range compared with the height
and width of the FixedPage.

15. The method according to claim 10, wherein the

printing operation comprises:

converting the XPS file into the output data so as to fit to
the searched printing paper if the size of the searched
printing paper is smaller than the height and width of
the FixedPage, converting the XPS file into the output
data by clipping an area of the XPS file if the height or
width of the FixedPage is greater than the size of the
searched printing paper; and

converting all pages of the XPS file into the output data
corresponding to the searched printing paper.

16. The method according to claim 10, further compris-

ing:

displaying the printing paper supported by the image
forming apparatus; and

receiving a setting of the printing paper to print the XPS
file.

17. The method according to claim 16, wherein the
receiving operation comprises providing a preview on how
the XPS file will be printed on a selected kind of paper after
a user selects at least one kind of printing paper from which
the user can select.

18. The method according to claim 10, further compris-
ing:

setting the searched printing paper as an additional print-
ing paper option for the XPS file, and storing the XPS
file in which the printing paper option is set.

19. An apparatus comprising:

a processing unit to convert an XML paper specification
(XPS) file into output data corresponding to printing
paper based on information regarding a height and
width of a FixedPage in the XPS file; and

a communication unit to transmit the output data to an
image forming apparatus for printing,

wherein the processing unit further comprises:

a determination unit to determine whether a printing paper
option is set in the XPS file;

a search unit to select the printing paper based on height
and width information included in the FixedPage when
no printing paper option is set in the XPS file; and

a data conversion unit to adjust the XPS file into the
output data using the FixedPage information based on
the printing paper.

20. The apparatus according to claim 19, wherein the data
conversion unit crops the XPS file when the height and
width information included in the FixedPage is greater than
a height and width of the printing paper.
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21. An image forming apparatus, comprising:
a communicator to receive an XML paper specification
(XPS) file; and
at least one processor to:
determine whether a printing paper option is set for the
received XPS file,
based on the printing paper option being determined to
not be set, select printing paper on which to print the
received XPS file based on information regarding a
height and a width of a FixedPage element in the
received XPS file,
change the received XPS file based on the selected
printing paper, and
control the image forming apparatus to print the
changed XPS file on the selected printing paper.
22. The image forming apparatus according to claim 21,
wherein the at least one processor is to change the received
XPS file by performing at least one of a clip operation or a
fit operation on a printing area associated with a page of the
received XPS file based on at least one of the height and the
width of the FixedPage element corresponding to the page
being greater than a size of the selected printing paper.
23. The image forming apparatus according to claim 21,
wherein the at least one processor is to change the received
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XPS file by fitting a printing area associated with a page of 25

the received XPS file to the selected printing paper based on
a size of the selected printing paper being smaller than the
height and the width of the FixedPage element correspond-
ing to the page.

24. The image forming apparatus according to claim 21,
wherein the at least one processor is to determine whether
the printing paper option is set for the received XPS file by
identifying a presence of a PageMediaSize tag in a Print-
Ticket element of the FixedPage element of the received XPS
file.

25. The image forming apparatus according to claim 21,
wherein the at least one processor is to select the printer
paper by selecting printing paper having a lowest ervor rate,
compared with the height and the width of the FixedPage
element among printing paper supported by the image
Jforming apparatus.

26. The image forming apparatus according to claim 25,
wherein the at least one processor is to select the printing
paper having the lowest error rate by comparing the height
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and the width of the FixedPage element with a size of 4>

printing paper on a tray of the image forming apparatus.
27. The image forming apparatus according to claim 21,
further comprising:
a display to display a message indicating whether the
printing paper option is set for the received XPS file.
28. The image forming apparatus according to claim 27,
wherein the display is further to display printing paper
supported by the image forming apparatus.
29. The image forming apparatus according to claim 21,
further comprising:
a storage to store the received XPS file,
wherein the at least one processor is further to set the
selected printing paper as the printing paper option for
the received XPS file.
30. An image forming method of an image forming
apparatus, the method comprising:
receiving, by the image forming apparatus, an XML paper
specification (XPS) file;
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determining, by the image forming apparatus, whether a
printing paper option is set for the received XPS file;

based on the printing paper option being determined to
not be set for the received XPS file, selecting, by the
image forming apparatus, printing paper on which to
print the received XPS file based on the information
regarding a height and a width of a FixedPage element
in the received XPS file;

changing the received XPS file based on the selected

printing paper; and

printing, by the image forming apparatus, the changed

XPS file on the selected printing paper.

31. The method according to claim 30, wherein the
determining whether the printing paper option is set for the
received XPS file includes identifying a presence of a Page-
MediaSize tag in a PrintTicket element of the FixedPage
element of the received XPS file.

32. The method according to claim 30, further compris-
ing:

displaying a message indicating whether the printing

paper option is set for the received XPS file.

33. The method according to claim 30, wherein the
selecting the printing paper includes selecting printing
paper having a lowest error rate, compared with the height
and the width of the FixedPage element among printing
paper supported by the image forming apparatus.

34. The method according to claim 33, wherein the
selecting the printing paper having the lowest error rate
includes:

comparing the height and the width of the FixedPage

element with a size of printing paper on a tray of the
image forming apparatus.

35. The method according to claim 30, wherein the
changing the received XPS file based on the selected print-
ing paper includes:

performing at least one of a clipping operation or a fitting

operation on a printing area associated with a page of
the received XPS file based on at least one of the height
and the width of the FixedPage element corresponding
to the page being greater than a size of the selected
printing paper.

36. The method according to claim 30, wherein the
changing the received XPS file based on the selected print-
ing paper includes:

fitting a printing area associated with a page of the

received XPS file to the selected printing paper based
on a size of the selected printing paper being smaller
than the height and the width of the FixedPage element
corresponding to the page.

37. The method according to claim 30, further compris-
ing:

displaying printing paper supported by the image forming

apparatus.

38. The method according to claim 37, further comprising
displaying a preview of the XPS file printed on the selected
printed paper.

39. The method according to claim 30, further compris-
ing:

setting the selected printing paper as the printing paper

option for the received XPS file, and storing the
received XPS file in which the printing paper option is
set.



