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TEXT FORMATTING

BACKGROUND

[0001] Web documents, such as web pages, are designed to be rendered

on computer screens. Web browsers are therefore specifically designed to

render elements of a web document (e.g., text, images, etc.) for proper formatting

and display on a computer screen. For example, a web browser may have a text

rendering algorithm used to lay out text in a web document for display on a

computer screen. The web browser may further have a print function that allows

the web document to create a print document from the web document. Creation

of such print documents may be useful for a user of a computing device to make

a physical copy of the web document by printing the web document.

BRIEF DESCRIPTION OF THE DRAWINGS

[0002] Various features and advantages of the present disclosure will be

apparent from the detailed description which follows, taken in conjunction with

the accompanying drawings, which together illustrate, by way of example only,

features of the present disclosure, and wherein:

[0003] FIG. 1 shows an example of the uneven spacing caused by using

onscreen rendering coordinates for a print document.

[0004] FIG. 2 shows an example of an apparatus for formatting text for

generating a print document from a web document.

[0005] FIG. 3 shows an example of a method for formatting text for

generating a print document from a web document.

[0006] FIG. 4 shows an example of a method for formatting text for

generating a print document from a web document using supersampling.

[0007] FIG. 5 is a schematic diagram showing a processing device

according to an example.



DETAILED DESCRIPTION

[0008] In the following description, for purposes of explanation, numerous

specific details of certain examples are set forth. Reference in the specification

to "an example" or similar language means that a particular feature, structure, or

characteristic described in connection with the example is included in at least that

one example, but not necessarily in other examples.

[0009] Certain examples described herein relate to systems and methods

for formatting text. These examples may be used to generate print documents

from web documents. More particularly, certain examples relate to systems and

methods for wrapping a subset of characters (e.g., text such as a single character

or word) of an element of a web document in another element in order to

determine an onscreen position (also referred to as "onscreen coordinates") of

the subset. The onscreen position of the subset can then be used to determine

a position for the subset on a print document (also referred to as "print document

coordinates").

[0010] In certain examples, additional systems and methods for formatting

text are described herein. More particularly, certain examples relate to systems

and methods for supersampling an attribute or multiple attributes (e.g., CSS

attributes such as font size, line spacing, etc.) of elements (e.g., an element

wrapping a subset as discussed herein), such as multiplying the attribute by a

known scaling factor (e.g., 4) before determining the onscreen position of the text

of the element. Further, the position of the text of the elements on a print

document may be determined based on the onscreen position such as discussed

herein and the position then scaled back down by the known scaling factor. Some

such examples may be used in conjunction with methods of determining

onscreen character position of characters of a web document (e.g., such as

described herein with respect to FIG. 3 below). The methods and systems

described herein might comprise a dedicated apparatus and/or be implemented

as a computer program (e.g. a script in a programming language, a plugin in a



web browser, a print driver, etc.) running on a computer, or other software and/or

hardware.

[001 1] When generating a document, whether it be a web document or a

print document, the layout of the document is determined to ensure that text,

images, or other objects in the document are presented in an orderly manner.

Misalignment of such objects, such as columns of text, or other errors such as

improper size or spacing of text can result in a poor experience for a user

interacting with the document. Accordingly, it may be useful to ensure that a print

document generated from a web document is laid out well and does not contain

any such errors.

[0012] In order to lay out text in a print document correctly, certain

examples herein take into account how much space the text will take on the page.

It is further noted that comparative techniques for generating print documents

from web documents often result in errors in the generated print documents as

they do not adequately determine or account for how much space the text will

take on the print document.

[0013] In particular, it is noted that, in a comparative case, when a web

document is printed from a web browser, for example, the text setting for the print

document generated is changed from the text setting the web browser uses to

render the text onscreen on a computer display of a computing device running

the web browser. This occurs even if the web document is associated with a

cascading style sheet (CSS) that specifies that attributes such as formatting and

column width are to remain the same when rendered, such as when rendered on

a print document. Accordingly, in the print document, attributes such as position

of line breaks, width of columns of text, height of columns of text, etc. can change

from what was rendered onscreen.

[0014] In considering these comparative cases it is noted that variations in

attributes in a print document generated from a web document may occur due to

the widths of individual characters (and similarly words) not scaling linearly with

respect to point size of the characters at the small pixel sizes that typically are



used to render text onscreen. This may occur due to pixel rounding errors and

font hinting, which is the optimization of character shapes for better rendering

onscreen at low resolutions. Therefore, using character coordinates as

determined by the web browser for onscreen rendering in order to generate a

print document can lead to errors. For example, FIG. 1 shows an example of the

uneven spacing caused by using onscreen rendering coordinates for a print

document. In particular there is an excessive gap after the "w" characters and an

overly tight fit between the "I" and "t" characters as pointed out by the arrows in

FIG. 1. Thus, described herein are examples of systems and methods for

generating print documents from web documents such that the layout of the print

documents better match the onscreen layout of a web document as rendered by

a web browser. For example, systems and methods for supersampling described

herein may reduce such deviations as they may render text and a higher size,

and therefore higher resolution. Though the systems and methods for

supersampling described herein are applied with respect to browsers, they may

also be applied to other pixel-based rendering devices.

[0015] FIG. 2 shows an example of an apparatus 200 for formatting text for

generating a print document (e.g., Portable Document Format (PDF) file) from a

web document (e.g., a HyperText Markup Language (HTML) document). The

apparatus 200 receives a web document 205, such as in a web browser 210

running on the apparatus 200. The apparatus 200 may further have a print

document generator 215 that runs on the apparatus 200 for generating print

documents from the web document 205. In some examples, the print document

generator 2 15 may be a plug-in that executes as part of the web browser 2 10 .

The web browser 210 may render the web document onscreen such as on a

display device 220 (e.g., monitor, screen, etc.) of the apparatus 200. The print

document generator 2 15 may determine the onscreen position for text in the web

document as rendered by the web browser 2 10 . The print document generator

215 may further determine the position on a print document for the text based on

the determined onscreen position and generate a print document accordingly.



[0016] FIG. 3 shows an example of a method 300 for formatting text for

generating a print document (e.g., Portable Document Format (PDF) file) from a

web document (e.g., HTML document). At a block 305, an element (e.g., an

HTML element such as <p>) of a web document is selected to determine the

character position of text in the element. At a block 3 10, a subset of characters

(e.g., a single character or a word) of the selected element is wrapped in another

element, such as a <span> element. At a block 3 15, it is determined if there are

additional subsets of characters in the selected element for which character

position is to be determined.

[0017] If at the block 3 15, there are additional subsets of characters in the

selected element for which character position is to be determined, the method

returns to the block 3 10 where a different subset of characters is wrapped. If at

the block 3 15, there are no additional subsets of characters in the selected

element for which character position is to be determined, the method proceeds

to a block 320.

[0018] At the block 320, it is determined if there are additional elements of

the web document for which to determine the character position of text in the

element. If at the block 320, there are additional elements of the web document

for which to determine the character position of text in the element, the method

returns to the block 305 where a different element is selected. If at the block 320,

there are no additional elements of the web document for which to determine the

character position of text in the element, the method proceeds to a block 325.

[0019] At the block 325, the onscreen position is determined for each of

the subsets wrapped in an element at block 3 10 . For example, the onscreen

position may be determined by calling a getBoundingClientRectQ function on

each element wrapping a subset, which then returns the onscreen coordinates of

an element, such as the subset. For example, the coordinates may include a

bounding rectangle for the element, including a starting x-coordinate "x1", an

ending x-coordinate "x2", a starting y-coordinate "y1", an ending y-coordinate

"y2".



[0020] Further, in some examples, determining the onscreen position of

the subsets means determining the individual positions of each of the subsets

onscreen as well as where line breaks occur in the web document. Determining

where line breaks occur can be useful for text selection, accurate print preview

rendering in HTML, etc. In some examples, where line breaks occur in the web

document may be determined by comparing the y-coordinates of adjacent words

in the text, where if the y-coordinates change between adjacent words, a new line

has been encountered.

[0021] Further, in some examples, if hyphenation is turned on for the web

document, for a hyphenated word, getBoundingClientRectQ returns a rectangle

with a height equal to the height of both lines including a portion of the hyphenated

word, and a width equal to the entire paragraph (i.e., the width of a rectangle

encompassing both portions of the hyphenated word). Therefore, in order to find

the true onscreen coordinates of the hyphenated word, the position of the line

break is taken into account as follows. The onscreen coordinates of the element

before the hyphenated word is used in part to determine the onscreen

coordinates of the hyphenated word. In particular, the x2 coordinate of the

element before the hyphenated word is used as the x 1 coordinate of the

hyphenated word. Further, the point at which the word has broken to the next

line is determined. For example, a list of valid breaking points (line break points)

(e.g., at the end of syllables (the browser's hyphenation tool adds this information

to the text stream)) is obtained. The largest (i.e., widest) portion of the

hyphenated word, including the width of the hyphen, that fits on the line up to the

valid breaking point (e.g., (coordinate of breaking point) - (x2 coordinate of

element before the hyphenated word)) on that line is the portion of the

hyphenated word that is rendered on the current line. The remainder of the

hyphenated word is rendered on the next line.

[0022] Further, at a block 330, the onscreen position of each of the subsets

is used to determine a position on a print document for each of the subsets. For

example, the web browsers native rendering algorithms may be used to render

the text of the subsets to be printed in an offscreen buffer. The offscreen buffer



may have attributes (e.g., size, resolution, dimensions, margins, etc.) that are the

same as the print document.

[0023] Continuing, at a block 335, the print document is generated with the

subsets in the determined position on the print document. For example, a

Portable Document Format (PDF) or other printable document format file of the

print document may be generated, or the print document may be directly sent as

data to a physical printer in an appropriate format for printing (e.g., using an

appropriate print driver. For example, the offscreen buffer may be formatted and

saved as the print document file or data from the offscreen buffer may be

formatted and sent to the physical printer.

[0024] The results of method 300 may lead to an improvement over

comparative techniques for generating a print document from a web document.

However, in some cases, the results of method 300 may not always account for

differences in relative character width between different characters used in the

web document leading to suboptimal print document generation (e.g., see Fig.

1) . Accordingly, supersampling may be used in conjunction with methods of

determining onscreen character position of characters of a web document (e.g.,

such as described with respect to method 300).

[0025] FIG. 4 shows an example of a method 400 for formatting text for

generating a print document (e.g., PDF file) from a web document (e.g., HTML

document) using supersampling. At a block 405, the attributes of the web

document are multiplied by a known scaling factor to generate a scaled web

document. At a block 4 10, the onscreen position of objects (e.g., subsets, text,

characters, and/or words, etc.) of the scaled web document is determined. For

example, the techniques discussed with respect to method 300 involving

wrapping subsets in elements and calling the getBoundingClientRectQ function

may be used for the scaled web document.

[0026] Further, at a block 4 15, the onscreen position of each of the objects

of the scaled web document is used to determine a position on a scaled print

document (e.g., a desired print document format scaled up by the known scaling



factor) for each of the objects. For example, the web browsers native rendering

algorithms may be used to render the text of the objects to be printed in an

offscreen buffer. The offscreen buffer may have attributes (e.g., size, resolution,

dimensions, margins, etc.) that are the same as the scaled print document.

[0027] Continuing, at a block 420, the position on the scaled print

document for each of the objects is scaled back down by dividing the position by

the known scaling factor to generate the position on the desired print document

for each of the objects. Further, at a block 425, the print document is generated

with the objects in the determined position on the print document. For example,

a Portable Document Format (PDF) or other printable document format file of the

print document may be generated, or the print document may be directly sent as

data to a physical printer in an appropriate format for printing (e.g., using an

appropriate print driver. For example, the offscreen buffer may be formatted and

saved as the print document file or data from the offscreen buffer may be

formatted and sent to the physical printer.

[0028] It should be noted that though methods 300 and 400 are described

with certain blocks in a certain order, other similar methods for formatting text

may be used as would be understood by one of skill in the art. For example, it is

not necessary that the subsets of characters be wrapped on an element by

element basis, but rather subsets may be wrapped in any order.

[0029] Certain methods and systems as described herein may be

implemented by a processor that processes computer program code that is

retrieved from a non-transitory storage medium. Figure 5 shows an example 500

of computing device 5 10 comprising a machine-readable storage medium 540

coupled to a processor 520. In certain case the computing device 5 10 may

comprise a computer; in other cases the computing device may comprise a

printer, scanner, display device or the like. Machine-readable media 540 can be

any non-transitory media that can contain, store, or maintain programs and data

for use by or in connection with an instruction execution system. Machine-

readable media can comprise any one of many physical media such as, for

example, electronic, magnetic, optical, electromagnetic, or semiconductor media.



More specific examples of suitable machine-readable media include, but are not

limited to, a hard drive, a random access memory (RAM), a read-only memory

(ROM), an erasable programmable read-only memory, or a portable disc. In

Figure 5, the machine-readable storage medium comprises program code to

implement a text formatting 550 such as the methods of formatting text for

generating a print document from a web document (e.g., the methods 300, 400,

and the like). Similarly, it should be understood that the apparatus 200, method

300, or method 400 may in practice be provided by a single chip or integrated

circuit or plural chips or integrated circuits, optionally provided as a chipset, an

application-specific integrated circuit (ASIC), field-programmable gate array

(FPGA), etc. The chip or chips may comprise circuitry (as well as possibly

firmware) for embodying at least an image filter as described above. In this

regard, the described examples may be implemented at least in part by computer

program code stored in (non-transitory) memory and executable by the

processor, or by hardware, or by a combination of tangibly stored code and

hardware (and tangibly stored firmware).

[0030] For example, in one case the computer-readable instructions, when

executed by a processing system, cause the processing system to wrap a subset

of characters of a first element of a web document in a second element. The

computer-readable instructions, when executed by a processing system, further

cause the processing system to determine an onscreen position of the subset

based on the wrapping. The computer-readable instructions, when executed by

a processing system, further cause the processing system to determine a position

on a print document for the subset based on the determined onscreen position.

In another case, the computer-readable instructions, when executed by a

processing system, further cause the processing system determine an attribute

of the subset and scale the attribute, wherein determining the position on the print

document is further based on the scaling.

[0031] The preceding description has been presented to illustrate and

describe examples of the principles described. This description is not intended to



be exhaustive or to linnit these principles to any precise form disclosed. Many

modifications and variations are possible in light of the above teaching.



CLAIMS

What is claimed is:

1. A method for formatting text, the method comprising:

wrapping a subset of characters of a first element of a web document in a

second element;

determining an onscreen position of the subset based on the wrapping;

and

determining a position on a print document for the subset based on the

determined onscreen position.

2 . The method of claim 1, further comprising:

determining an attribute of the subset; and

scaling the attribute, wherein determining the position on the print

document is further based on the scaling.

3 . The method of claim 2, wherein the attribute comprises at least one of a

font size and a line spacing.

4 . The method of claim 2, further comprising scaling the onscreen position

based on the scaling of the attribute.

5 . The method of claim 1, wherein the web document is in HyperText Markup

Language, wherein the print document is in Portable Document Format and the

method comprises outputting the print document.

6 . The method of claim 1, further comprising:

determining coordinates for a valid breaking point in the web document;

and

determining a second onscreen position of a second subset of characters

of the first element based on the coordinates for the valid breaking point and the

onscreen position of the subset, wherein the second subset comprises a

hyphenated word that directly follows the subset in the web document.

7 . An apparatus for formatting text comprising:

a memory; and

a processor configured to:



wrap a subset of characters of a first element of a web document in

a second element;

determine an onscreen position of the subset based on the

wrapping; and

determine a position on a print document for the subset based on

the determined onscreen position.

8 . The apparatus of claim 7, wherein the processor is further configured to:

determine an attribute of the subset; and

scale the attribute, wherein determining the position on the print document

is further based on the scaling.

9 . The apparatus of claim 8, wherein the attribute comprises at least one of

a font size and a line spacing.

10 . The apparatus of claim 8, wherein the processor is further configured to

scale the onscreen position based on the scaling of the attribute.

11. The apparatus of claim 7, wherein the web document is in HyperText

Markup Language, the print document is in Portable Document Format and the

method comprises outputting the print document.

12 . A non-transitory computer-readable storage medium comprising a set of

computer-readable instructions stored thereon, which, when executed by a

processing system, cause the processing system to:

wrap a subset of characters of a first element of a web document in a

second element;

determine an onscreen position of the subset based on the wrapping; and

determine a position on a print document for the subset based on the

determined onscreen position.

13 . The medium of claim 12, wherein the instructions cause the processing

system to:

determine an attribute of the subset; and

scale the attribute, wherein determining the position on the print document

is further based on the scaling.

14. The medium of claim 13, wherein the attribute comprises at least one of a

font size and a line spacing.



15 . The medium of claim 13, wherein the instructions cause the processing

system to scale the onscreen position based on the scaling of the attribute.











A . CLASSIFICATION O F SUBJECT MATTER

INV. G06F17/21
ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B . FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

G06F

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

EPO-Internal , WPI Data

C . DOCUMENTS CONSIDERED TO B E RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

US 2003/014445 Al ( FORMANEK DAVE [US] ET 1-15
AL) 16 January 2003 (2003-01-16)
abstract
f i gures 3c, 4 , 6
paragraph [0009] - paragraph [0014]

EP 1 343 095 A2 (XEROX CORP [US] ) 1, 7 , 12
10 September 2003 (2003-09-10)
abstract
f i gure 2
paragraph [0008]
paragraph [0014]

US 8 458 588 Bl (MORTON MICHAEL S [US] ET 1, 7 , 12
AL) 4 June 2013 (2013-06-04)
abstract
f i gure 4
col umn 1, l i ne 45 - l i ne 65

-/-

X| Further documents are listed in the continuation of Box C . X I See patent family annex.

* Special categories of cited documents :
"T" later document published after the international filing date or priority

date and not in conflict with the application but cited to understand
"A" document defining the general state of the art which is not considered the principle or theory underlying the invention

to be of particular relevance

"E" earlier application or patent but published o n or after the international "X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive

"L" documentwhich may throw doubts on priority claim(s) orwhich is step when the document is taken alone
cited to establish the publication date of another citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is

"O" document referring to an oral disclosure, use, exhibition or other combined with one o r more other such documents, such combination
means being obvious to a person skilled in the art

"P" document published prior to the international filing date but later than
the priority date claimed "&" document member of the same patent family

Date of the actual completion of the international search Date of mailing of the international search report

13 October 2015 20/10/2015

Name and mailing address of the ISA/ Authorized officer

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,
Fax: (+31-70) 340-3016 Tri est, Johannes



C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

US 2004/023330 Al (SODE KOJI [ P] )
5 February 2004 (2004-02-05)
abstract
claims 1-6

figure 3



Patent document Publication Patent family Publication
cited in search report date member(s) date

US 2003014445 Al 16-01-2003 NONE

EP 1343095 A2 10-09-2003 EP 1343095 A2 10-09-2003
P 2004005453 A 08-01-2004

US 2004205568 Al 14-10-2004
US 2011289395 Al 24-11-2011

US 8458588 Bl 04-06-2013 NONE

US 2004023330 Al 05-02-2004 AT 364086 T 15-06-2007
AU 1099102 A 15-05-2002
AU 2002210991 B2 10-08-2006
CA 2427031 Al 25-04-2003
CN 1484703 A 24-03-2004
DE 60128824 T2 07-02-2008
DK 1331272 T3 08-10-2007
EP 1331272 Al 30-07-2003
ES 2287164 T3 16-12-2007
P 4107386 B2 25-06-2008

KR 20030055293 A 02-07-2003
NZ 525576 A 24-03-2005
PL 362301 Al 18-10-2004
US 2004023330 Al 05-02-2004
US 2009029437 Al 29-01-2009
US 2010193355 Al 05-08-2010
US 2010285566 Al 11-11-2010
US 2010291655 Al 18-11-2010
US 2011250671 Al 13-10-2011
US 2014220657 Al 07-08-2014
O 0236779 Al 10-05-2002


	abstract
	description
	claims
	drawings
	wo-search-report

