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To avoid occlusion of subordinate errors, so that the precise error is no longer identifiable, an apparatus for comparing two files
containing graphics elements and text elements is proposed that contains a memory for the two files, means for splitting the two
files into graphics elements and text elements, means for text recognition, raster graphics means for producing a rastered image
from the graphics elements, means for comparing the extracted texts and means for comparing the rastered images and also
means for, preferably jointly, outputting the two comparison results.

50 rue Victoria

50 Victoria Street e Place du Portage 1 ® Gatineau, Quebec

¢ Place du Portage 1 ® Gatineau, (Québec) KI1AOC9 e www.opic.ic.gc.ca

vl

Canada

K1A 0C9 e www.cipo.ic.gc.ca



CA 02872830 2014-11-06

Abstract

To avoid occlusion of subordinate errors, so that the precise error is no longer identifiable, an
apparatus for comparing two files containing graphics elements and text elements is proposed
that contains a memory for the two files, means for splitting the two files into graphics
elements and text elements, means for text recognition, raster graphics means for producing a
rastered image from the graphics elements, means for comparing the extracted texts and
means for comparing the rastered images and also means for, preferably jointly, outputting the

two comparison results.
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Apparatus and method for the comparison of two files containing

graphics and text elements

[01] The invention relates to an apparatus for the comparison of

two files containing graphics and text elements.

[02] Corresponding apparatuses are known from the prior art as
text verification tools (TVT) or obiject verific%fion tools
(OVT) . In the case of OVTs, an object comparison takes place by
a pixel-by-pixel comparison of the two files, which if necessary
are rendered beforehand for this purpose. For pure graphics
elements of such files, very good results are obtained hereby,
since any pixels deviating at that time can be detected and
displayed immediately as errors. Such OVIs prove to be
unsuitable for a text comparison, since, during the change of a
text, line breaks or altered letter or word spacings are
generated, which - even though no change has occurred - result
immediately in deviations of the respective pixels and are
displayed as errors. The latter does not happen during text
verification, in which case a text is first extracted from the
respective files, for which purpose, for example, OCR programs
known in themselves may be used. Likewise, for text recognition,

text can first be separated by extraction from more complex
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files, such as, for example, pdf, PostScript, Word files, with
file elements defined appropriately as text. Furthermore, for
TVTs - depending on file type - the text stream or text flow
is also leveled, which is necessary in particular for text in
several columns or else paragraph or line numbers positioned
before the text or header or footer entries disposed at the
top or bottom, as well as marginal numbers, in order to permit
a comparison of contents or text. Thereafter, however, any
text change can be detected and displayed rapidly and
precisely by such text comparison tools. Nevertheless, such
text comparison tools have the disadvantage that graphics
cannot be compared, and so ultimately an overall comparison,
namely that an identical image does or does not exist, is

possible at best here.

[3] In both cases, therefore, an occlusion of subordinate
errors occurs, and so the exact error is no longer detectable.
Accordingly, it is the task of the present invention to avoid
this disadvantage in methods and apparatuses of the class in

guestion.

[4]

{05] Thus an apparatus for a comparison of two files containing
graphics and text elements, comprising a memory for the two
files, means for splitting of the two files into graphics and
text elements, means for text recognition, raster graphics means
for generation of a rastered image from the graphics elements,
means for the comparison of extracted text and means for the
comparison of the rastered images as well as means for output,

of the two comparison results.

Date Regue/Date Received 2020-05-15
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[6] A method for the comparison of two files containing
graphics and text elements, wherein graphics elements and text
elements are split in both files and wherein a respective
raster image is generated if necessary from the graphics
elements and the raster graphics are compared graphically with
one another and the respective text is recognized if necessary
from the text elements and extracted texts are compared

textually with one another.

{7] By the prior splitting into graphics elements and text
elements, it is therefore possible for the first time to
subject each of the elements separately to a review suitable
for the purpose or to a comparison suitable for the purpose,
which has the advantage that a corresponding comparison also
leads to a correspondingly meaningful result and results that

can be

Date Regue/Date Received 2020-05-15
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interpreted meaningfully.

[08] In this connection it will be understood that a generation
of a raster image 1s necessary only when the corresponding file
does not already have a raster format. Likewise, a corresponding
text recognition may not be required when the file already has
text present in pure form. This is more likely to involve
photographs, however, especially in everyday professional
business practice, for example during preparation of proof
copies and their discussion, since the files used there are
frequently graphic container formats, such as, for example, pdf

files or PostScript files.

[09] In principle it is of advantage when, for the splitting of
the graphics and text elements, the text elements are first
separated and preferably placed in a separate plane. This can be
achieved, for example, by applying text recognition programs,
such as OCR, for example, via files existing in the raster
format. The text recognized in this case is then placed
appropriately in a separate plane and preferably removed from
the graphics plane. If necessary, a plane containing only
graphics can also be prepared in other ways, for example by
transferring all elements that are not text elements into an

appropriate graphics plane. If the text is present in a graphics
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container format, it is possible, for example, to flag zones of
the graphics container format marked as text elements

accordingly and then place them in the separate text plane.

[10] Thereupon a direct text recognition takes place, wherein,
for this purpose, glyphs present in the graphic container format
are if necessary assigned letters via tables known in
themselves, in order to recognize the text as such, in order
then to convert the text by a text flow to an nhro text (natural
human reading order). Hereby texts in column or table notation
and the like are assembled as contextually meaningful units,
which ultimately is already adequately known from the prior art
in TVTs. In particular, it will be understood that the reading
or flow directions of these texts can be adapted to the
respective language, for example also from left to right and
only then from top to bottom or from top to bottom and only then
from right to left. Any changes to the text can then be compiled
and presented in a manner that is immediately understandable and

clear for humans.

[11] Accordingly, it is also of advantage when the corresponding
text recognition means comprise means for the extraction of the
text from the text elements as well as means for the

presentation of a text flow.
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[12] In this case the text recognition may lead to a text in the

text plane or else even to a text in a separate nhro text plane.

[13] It will be understood that, in the case of appropriate
container formats, which already contain separate texts, it is
possible to dispense with a complex text recognition in which
these texts are extracted selectively from the respective
container format. In practice, however, at least one of the
files to be compared will not exist in such a format or possibly
will even exist in such a format but will not contain separate
texts, so that the complex text recognition explained in the

foregoing will have to be performed first.

[14] If the graphics elements do not already exist in raster
form, it is of advantage when these are rendered to a raster
image, i.e. are transformed into a raster image. In this
connection it will be understood that the corresponding raster
image can be presented if necessary in the main plane of the
respective file or else in the graphics plane or an additional

raster image plane.

[15] For the rendering, the raster graphics means may comprise
in particular a raster graphics engine and/or even a raster
graphics processor. Hereby a corresponding rastering or a

corresponding rendering can be performed rapidly and
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operationally reliably with the desired precision.

[16] Preferably the comparison results will be presented
together, which can be achieved, for example, by superposing
appropriate planes. In particular, the comparison results can be

displayed on a monitor as the output means.

[17] Likewise it 1s conceivable to save the comparison results,
preferably together, in a file that can then be made available,
for example, to a customer, for verification of the implemented
changes, for example in a proof copy. Accordingly, it is of
advantage when the output means comprise a memory and storage
means for saving the comparison results in a results file in the

memory.

[18] The comparison results can be further processed
particularly advantageously when the storage means save the
results file in the format of at least one of the two files to
be compared. Hereby it can be ensured that the associated
programs that are necessary for opening and if necessary
evaluating this results file are also available to the persons
who have prepared at least one of the files that are to be

compared.

[19] It will be understood that the features of the solutions
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described in the foregoing or in the claims can also be combined
1f necessary, in order to be able to implement the advantages

appropriately cumulatively.

[20] Further advantages, goals and properties of the present
invention will be explained on the basis of the following
description of exemplary embodiments, which in particular are

also illustrated in the attached drawing, wherein:

Figure 1 shows in the lower part the process flow according
to the invention and in the upper part the process

flows according to the prior art;

Figure 2 shows two files to be compared containing graphics
and text elements, and the result of the comparison

according to conventional object verification;

Figure 3 shows the process flow according to the invention
and its result on the basis of the files to be

compared in Figure 2;

Figure 4 shows a printed image of an exemplary pdf file

containing graphics and text elements;

Figure 5 shows the file Zllustrated in the printed image of

Figure 4 in a structure representation;



CA 02872830 2014-11-06

WO 2013/163978 PCT/DE2013/000233

9
Figure © shows the file illustrated in Figures 4 and 5 in
text format;
Figure 7 shows an example of the comparison of a file

containing Chinese text elements;

Figure 8 shows an example of the comparison of a file

containing Arabic text elements; and

Figure 9 shows an example of the comparison of a file

containing graphics elements.

[21] By the splitting of the files 10, 20 to be compared, with
graphics elements and text elements, which files are
respectively separated into graphics planes 11, 21 and text
planes 12, 22, a separate text comparison and a separate
graphics comparison can be performed first, which then leads to
cerrespondingly sensible and understandable results. If
necessary, the two files 10, 20 to be compared or even only one
of these files 10, 20 can be subjected in a first step to & text
recognition, such as, for example, an OCR, or to another process
which searches for objects or creates objects that contain text,
in order in this way to prepare firstly, from a purely graphics
file 10, 20, a file 10, 20 in which text elements can also be

found in a container format.
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[22] After the separation, the graphics planes 11, 21 are

rendered and compared, wherein the result of the graphics

comparison is presented in a separate plane 32.

[23] In the text planes 12, 22, a text recognition and a text
flow are first applied, so that respective text 13, 23 is
available for a textual comparison, the result of which is then

presented in a plane 31.

[24] In this way a document comparison or file comparison can be
performed rapidly and operationally reliably, especially in the
case of proof copies, in which customer-specific requests for
change are to be made together with documentation of the

changes.

[25] By an overlapping of the planes 31 and 32, an overall image
can also be compiled directly, if necessary by inverting the

image 32, which uniformly documents the corresponding errors.

[26] The latter, as illustrated in Figure 2, is not possibkble in
an object verification, since an occlusion of errors occurs in
this case. Likewise it will be directly understandable that a

text verification cannot enable a graphics comparison.

[27] In this connection, the files can be converted, for

example, into a container format, such as pdf. Text and graphics
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elements 43, 44 are perceptible in such a format. Thus in the
file which is illustrated in Figure 4 in the printed image and
which contains a circle as the graphics element 44 and "Hello
World" as the text element 43, the text can be found separately
from the graphics, and in particular can be inferred from the
structure representation of this file illustrated in Figure 5.
Not quite as obviously, the corresponding information items are
also contained in the text presentation (see Figure 6) of the
respective file, and so the text elements can be computationally
separated appropriately from the graphics elements and, as

illustrated in the foregoing, can be reviewed.

[28] In this connection it will be understood that the text
elements are not absolutely limited to Latin characters.
Likewise, other written languages, such as Arabic or Chinese,
can be examined and compared accordingly, as illustrated by way
of example in Figures 7 and 8, wherein - depending on language
or typeface - the reading direction must be adapted for this
purpose, although, because of the appropriate embedding of the
text, this usually does not represent any problem. In this case
also, missing or erroneous parts 45 can also be marked
appropriately if necessary, so that a simpler and operationally

more reliable comparison can be made.
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[29] Erroneous or defective parts 45 in graphics can also be
marked appropriately, as illustrated by way of example in Figure

9.
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Reference Symbol List:
10 file
11 graphics plane 31 plane for the result of the
12 text plane text comparison
13 text 32 plane for the result of the
graphics comparison
20 file
21 graphics plane 43 text zone of the file
22 text plane 44 graphics zone of the file

23 text 45 missing or erroneous text
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CLAIMS:

1. An apparatus for a comparison of two files containing
graphics and text elements, comprising a memory for the
two files, means for splitting of the two files into
graphics and text elements, means for text recognition,
raster graphics means for generation of a rastered image
from the graphics elements, means for the comparison of
extracted text and means for the comparison of the
rastered images as well as means for output, of the two

comparison results.

2. The apparatus according to claim 1, wherein the means for
the output of the comparison result is a means for the

output of the comparison results together.

3. The apparatus according to claim 1 or 2, wherein the
raster graphics means comprise a raster graphics engine

and/or processor.

4, The apparatus according to any one of claims 1 to 3,
wherein the output means comprise a memory and storage
means for saving the comparison results in a results file

in the memory.

5. The apparatus according to claim 4, wherein the storage
means save the results file in the format of at least one

of the two files to be compared.

6. The apparatus according to any one of claims 1 to b,

wherein the output means comprise a monitor.

7. The apparatus according to any one of claims 1 to 6,

wherein text recognition means comprise means for

Date Regue/Date Received 2020-05-15
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extraction of the text from the text elements as well as

means for presentation of a text flow.

A method for the comparison of two files containing
graphics and text elements, wherein graphics elements and
text elements are split in both files and wherein a
respective raster image is generated if necessary from the
graphics elements and the raster graphics are compared
graphically with one another and the respective text is
recognized if necessary from the text elements and

extracted texts are compared textually with one another.

The method according to claim 8, wherein the two

comparison results are presented together.

The method according to claim 9, wherein the comparison

results are saved together in one file.

The method according to any one of claims 8 to 10, wherein
at least one of the graphics elements is rendered to a

raster image.

The method according to any one of claims 8 to 11,
wherein, for the splitting of the graphics and text
elements, the text elements are first placed in a separate

plane.

The method according to any one of claims 8 to 12, wherein
an nhro text is generated for text recognition by a text

flow.

Date Regue/Date Received 2020-05-15
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