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METHOD OF AND SYSTEM FOR SPLITTING AND/OR MERGING CONTENT TO
FACILITATE CONTENT PROCESSING

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001]  This application claims the benefit of U.S. Provisional Application No.
60/327,537 entitled "METHOD OF AND SYSTEM FOR SPLITTING AND/OR MERGING
CONTENT TO FACILITATE CONTENT PROCESSING" filed on October 4, 2000, the

disclosure of which is entirely incorporated herein by reference.

STATEMENT REGARDING FEDERALLY SPONSORED RESEARCH
[0002] Not Applicable

REFERENCE TO MICROFICHE APPENDIX
[0003] Not Applicable

BACKGROUND OF THE INVENTION

‘ [0004]  The present invention relates to processing inforrnation content, and more
particularly, to combining and/or separating segments of this content to simplify and otherwise
facilitate translation and other processing functions associated with the content. Over the past
few decades, opportunities for international relationships have expanded at a staggering rate.
Many factors have contributed to this expansion -- improved transportation capabilities,
advances in communication and media technologies, opening of once inaccessible cultures,
among others. More recently, the Internet (the World Wide Web, in particular) has provided
seemingly unlimited access to international audiences. The Internet represents a massive global
business opportunity, and has provided the means for a wide range of businesses to deploy a
multilingual and multicultural marketing presence, thereby increasing revenue, improving
customer loyalty and reinforcing brand recognition.

[0005]  As information becomes available globally, the role of translators has shifted
away from simple transcription of text into a target language. Translators always had to pay
close attention to any attributcs and linguistic idiosyncrasies of the target culture, as well as
understand and adapt to these differences. Now, however, translators must also ensure the

timely deployment of the translated content to the designated site. Translation can be made more
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efficient with greater flexibility in software functionality and the ability to save previous
translations for future use. Traditionally, translators worked with hard copy documents, from
which they had the flexibility to translate content at any suitable level. Thus, translators had the
ability to look at an entire document and translate it without confines. The increased need for
efficient content translation has motivated numerous companies to develop tools that automate at
least part of the translation process.

[0006] To increase the overall speed of content translation, tools have been developed
to save translations in some type of memory (referred to herein as "translation memory" or
"TM"), so that the tool can make automatic substitutions, and the translator will not have to
consider further instances of those translations. The TM provides a record of pairs of units of
translation that have already been translated. A " unit of translation" is a segment of content that
has been delineated by any of several criteria, as is discussed in more detail herein. Each
associated pair in the TM includes a unit of translation from the content in the source language
(i.e., the language of the content that is to be translated), and the corresponding translation unit
from content in the target language (i.e., the language into which the source content is being
translated). In order to populate the TM, prior art translation methods segment content into
sentences (or other syntactic units, e.g., words, phrases, etc.) based on predetermined criteria so
that the translator can focus on translating one sentence (or other syntactic unit) at a time.

[0007] However, differences between the source language and the target language
create difficulties in translating directly from one language to another within the constraints of
the particular segments chosen. Such differences may include, but are not limited to, differences
in grammatical structure, differences in idiomatic expressions, and punctuation differences.
Further, segments that are spatially adjacent in the source document may not necessarily be best
suited as adjacent in the target content. Content generally cannot be translated word for word,
sentence for sentence, paragraph for paragraph, because of these language differences. Another
consideration is that competent, efficient translation is typically not deterministic. For example,
three translators operating on the same content may well produce three different translations,
each of which would be technically correct. Any type of segmentation tool that segments the
content based on a rigid set of criteria will force a translator to approach translation of the

content on a word for word (etc.) basis.
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[0008]  Flexibility in content segmentation is important because translators must be able
to account for the differences in language structures. For instance, translating content sentence
by sentence may populate a translation memory with more specific entries. Storing more
specific entries in translation memory is useful because doing so increases the likelihood that
future translation instances will make use of those entries. However, as described herein, a
sentence-to-sentence translation may not be accurate, depending on the languages being used in
the translation. For example, the following sentences in Italian:

Per quanto riguarda la Banca Centrale Europea, un euro debole pud
essere un problema soltanto se aumenta ’inflazione. Pero, a 2.3%,
I’inflazione nella zona euro ¢ ancora abbastanza modesta.

would be translated as a single sentence in English:

Yet as far as the ECB is concerned, a weak euro is only really a
problem if it pushes up inflation; and at 2.3%, inflation in the euro
zone is still rather modest. (Zhe Economist, September 23-29,
2000, p. 89)

On the other hand, although translating an entire paragraph as a unit may be more accurate, it can
be inefficient for translators because doing so will populate the translation memory with entries
that are unlikely to be used again.

[0009] An additional problem with content segmentation is determining the sentence
boundaries. Typically, a period denotes a sentence end. Yet, if a word within a sentence is
abbreviated and uses a period (e.g., "Mr."), the period following the abbreviation could be
interpreted as a sentence end and the sentence would thus be segmented at that point. Likewise,
some languages such as Thai do not even use period punctuation.

[0010] Itis an object of the present invention to substantially overcome the

above-identified disadvantages and drawbacks of the prior art.

SUMMARY OF THE INVENTION

[0011]  The present invention provides a method of and system for splitting and merging
blocks of information content (e.g., textual blocks) so as to simplify and expedite a translator's
task in converting content from one language to another. The method and system of the present
invention is referred to herein, in general, as "Split/Merge." The textual information to be

translated from one language to another is referred to herein as "content." The Split/Merge
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method and system allows a user (i.e., a translator) to decide, in real time, the level at which he
or she wishes to translate content. The translator has the ability to “split” a paragraph into
separate sentences, allowing for individual translation of each sentence. Thus, the translation
memory contains entries at the sentence level, which are more likely to be repeated than entire
paragraphs. In addition, the translator can “merge” selected sentences together to form a single
segment for translation. Furthermore, the translator can “merge” all sentences of a paragraph
into a single textual “chunk,” as well as merge all of the paragraphs into a larger textual "chunk".
This split/merge functionality provides flexibility for source material that is not suitable for
sentence-by-sentence translation.

[0012]  The utility of the Split/Merge invention may be exploited in a translation system
such as Idiom’s WorldServer. In general, WorldServer is a Web-based application that enables
enterprises to manage their content while leveraging established Web architecture, content
management and workflow systems. A translator uses WorldServer to determine what content
he or she needs to translate. The translator can either export the content needing translation to a
third party editing tool, or use the Translation Workbench to perform the actual translation. A
translator can be an individual contributor, including users that are adapting but not translating
content and reviewers who review content.

[0013]  The Split/Merge feature of the present invention provides value for translators
by giving them greater flexibility of how to translate content before performing the translation.
In addition, increased flexibility in segmentation will populate the TM with more utilizable
entries.

[0014]  The foregoing and other objects are achieved by the invention which in one
aspect comprises a method of identifying one or more source units of translation in a block of
source content, so as to segment the block of content into the one or more source units of
translation. The method includes selecting one or more delineating characteristics of the source
content in addition to lexical characteristics. The method further includes determining instances
of the delineating characteristics in the block of source content, and identifying one or more pairs
of the instances within the text. The method also includes, for each pair of instances of the
delineating characteristics, associating a first instance of the pair with a first boundary of a
source unit of translation, and associating a second instance of the pair with a second boundary

of the source unit of translation.
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[0015]  Another embodiment of the invention further includes identifying one or more
target units of translation in a block of target content, and assigning associations among the
source units of translation in the block of source code and the target units of translation in the
block of target code.

[0016] Another embodiment of the invention further includes translating content in the
source units of translation to the associated target units of translation.

[0017] In another embodiment of the invention, the delineating characteristics include
syntactic characteristics. The method further includes determining pairs of instances of syntactic
characteristics of the source content.

[0018] In another embodiment of the invention, the delineating characteristics include
formatting characteristics. The method further includes determining pairs of instances of
formatting characteristics of the source content.

[0019]  In another embodiment of the invention, the document formatting characteristics
include HTML code markers. ’

[0020] In another embodiment of the invention, the delineating characteristics include
conceptual characteristics. The method further includes determining pairs of instances of
conceptual characteristics of the source content.

[0021]  Inanother embodiment of the invention, the conceptual characteristics include
spatial adjacency.

[0022]  In another embodiment of the invention, the delineating characteristics include
sound-based characteristics. The method further includes determining pairs of instances of
sound-based characteristics of the source content.

[0023]  Inanother embodiment of the invention, the sound based characteristics include
voice inflections.

[0024]  Inanother embodiment of the invention, the delineating characteristics include
one or more markers manually inserted by a user. The method further includes determining pairs
of instances of markers within the source content.

[0025]  Another embodiment of the invention further includes translating the one or
more source units of translation into a target language so as to form target units of translation,

and merging the target units of translation into one or more blocks of target content.
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[0026] In another embodiment of the invention, the source units of translation are
characterized by a first adjacency pattern. The method further includes merging the target units
of translation so as to follow the first adjacency pattern.

[0027] Inanother embodiment of the invention, the source units of translation are
characterized by a first adjacency pattern. The method further includes merging the target units
of translation so as to follow a second adjacency pattern different from the first adjacency
pattern.

[0028] In another embodiment of the invention, at least one of the source units of
translation corresponds with two or more target units of translation.

[0029]  Inanother embodiment of the invention, two or more of the source units of
translation corresponds with a single target unit of translation.

[0030] In another embodiment of the invention, each one of the source units of
translation corresponds with a single target unit of translation.

[0031] Another embodiment of the invention further includes merging the target units
of translation into a hierarchical structure.

[0032] Another embodiment of the invention further includes providing one or more
predetermined hierarchy criteria. The characteristics of the hierarchical structure are defined by
the predetermined hierarchy criteria.

[0033] In another aspect, the invention comprises a system for computer assisted
identification one or more source units of translation in a block of source content, so as to
segment the block of content into the one or more source units of translation. The system
includes a user interface for allowing a user to select one or more delineating characteristics of
the source content in addition to lexical characteristics. The system further includes a content
processor for determining instances of the delineating characteristics in the block of source
content, and identifying one or more pairs of the instances. The system also includes, for each
pair of instances of the delineating characteristics, a segment processor for associating a first
instance of the pair with a first boundary of a source unit of translation. The segment processor
also associates a second instance of the pair with a second boundary of the source unit of
translation.

[0034] In another embodiment of the invention, the content processor further identifies

one or more target units of translation in a block of target content. The content processor also
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assigns associations among the source units of translation in the block of source code and the
target units of translation in the block of target code.

[0035]  In another embodiment of the invention, the content processor further translates
content in the source units of translation to the associated target units of translation.

[0036]  In another embodiment of the invention, the delineating characteristics include
syntactic characteristics, and the content processor further determines pairs of instances of
syntactic characteristics of the source content.

[0037]  In another embodiment of the invention, the delineating characteristics include
document formatting characteristics, and the content processor further determines pairs of
instances of document formatting characteristics of the source content.

[0038]  In another embodiment of the invention, the document formatting characteristics
include HTML code.

[0039]  In another embodiment of the invention, the delineating characteristics include
conceptual characteristics, and the content processor further determines pairs of instances of
conceptual characteristics of the source content.

[00401  In another embodiment of the invention, the conceptual characteristics include
spatial adjacency.

[0041]  In another embodiment of the invention, the delineating characteristics include
sound-based characteristics, and the content processor further determines pairs of instances of
sound-based characteristics of the source content.

[0042]  In another embodiment of the invention, the sound based characteristics include
voice inflections.

[0043] In another embodiment of the invention, the delineating characteristics one or
more markers manually inserted by a user, and the content processor further determines pairs of
instances of markers within the source content.

[0044]  In another embodiment of the invention, the segment processor further translates
the source units of translation into a target language so as to form target units of translation, and
merges the target units of translation into one or more blocks of target content.

[0045]  In another embodiment of the invention, the source units of translation are
characterized by a first adjacency pattern, and the segment processor further merges the target

units of translation so as to follow the first adjacency pattern.
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[0046]  In another embodiment of the invention, the source units of translation are
characterized by a first adjacency pattern, and the segment processor further merges the target
units of translation so as to follow a second adjacency pattern different from the first adjacency
pattern.

[0047]  In another embodiment of the invention, at least one of the source units of
translation corresponds with two or more target units of translation.

[0048]  In another embodiment of the invention, two or more of the source units of
translation correspond with a single target unit of translation.

[0049]  In another embodiment of the invention, each one of the source units of
translation corresponds with a single target unit of translation.

[0050]  In another embodiment of the invention, the segment processor further merges
the target units of translation into a hierarchical structure.

[0051]  In another embodiment of the invention, the segment processor further receives
one or more predetermined hierarchy criteria, and the characteristics of the hierarchical structure
are defined by the predetermined hierarchy criteria.

[0052] In another aspect, the invention comprises a system for computer assisted
identification one or more source units of translation in a block of source content, so as to
segment the block of text into the one or more source units of translation. The system includes
means for allowing a user to select one or more delineating characteristics of the source content
in addition to lexical characteristics. The system also includes means for determining one or
more pairs of instances of the delineating characteristics in the block of source content. The
system further includes, for each pair of instances of the delineating characteristics, means for
associating a first instance of the pair with a first boundary of a source unit of translation, and
means for associating a second instance of the pair with a second boundary of the source unit of
translation.

[0053]  In another aspect, the invention comprises a method of dynamically selecting
one or more segmentation criteria used to identify source units of translation in a block of source
content, wherein the segmentation criteria identifies delineation characteristics of the source
content for defining boundaries of the source units of translation. The method includes
providing two or more source segmentation criteria associated with the block of source content.

The method also includes selecting one of the source segmentation criteria from the two or more
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segmentation criteria as an initial source criterion, and using the initial source criterion for
defining boundaries of the source units of translation. The method further includes dynamically
selecting, as a function of one or more external factors, subsequent source segmentation criteria
from the two or more source segmentation criteria, as the boundaries of the source units of
translation are defined.

[0054]  Another embodiment of the invention further includes providing two or more
target segmentation criteria associated with a block of target content. The method further
includes selecting one of the target segmentation criteria from the two or more target
segmentation criteria as an initial target criterion, and using the initial target criterion for
defining boundaries of the target units of translation. The method also includes dynamically
selecting, as a function of one or more external factors, subsequent target segmentation criteria
from the two or more target segmentation criteria, as the boundaries of the target units of
translation are defined. The method also includes assigning associations among the source units
of translation in the block of source code and the target units of translation in the block of target
code.

[0055]  In another embodiment of the invention, the one or more external factors
includes the associations among the source units of translation in the block of source code and
the target units of translation in the block of target code.

[0056] In another embodiment of the invention, the one or more exfernal factors
includes input from a user translating from the source units of translation to the target units of
translation.

[0057] In another embodiment of the invention, the one or more external factors
includes data relating to characteristics of the source content.

[0058]  In another embodiment of the invention, the data relating to characteristics of the
source content includes HTML code.

[0059] In another aspect, the invention comprises a system for computer assisted
dynamic selection of one or more segmentation criteria used to identify source units of
translation in a block of source content. The segmentation criteria identifies delineation
characteristics of the source content for defining boundaries of the source units of translation.
The system includes a user interface for providing two or more source segmentation criteria

associated with the block of source content, and for selecting one of the source segmentation
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criteria from the two or more segmentation criteria as an initial source criterion. The system also
includes a content processor for using the initial source criterion for defining boundaries of the
source units of translation. The system further includes a segment processor for dynamically
selecting, as a function of one or more external factors, subsequent source segmentation criteria
from the two or more source segmentation criteria, as the boundaries of the source units of
translation are defined.

[0060]  In another embodiment of the invention, the user interface further provides two
or more target segmentation criteria associated with a block of target content, and selects one of
the target segmentation criteria from the two or more target segmentation criteria as an initial
target criterion. The content processor further uses the initial target criterion for defining
boundaries of the target units of translation. The segment processor further dynamically selects,
as a function of one or more external factors, subsequent target segmentation criteria from the
two or more target segmentation criteria, as the boundaries of the target units of translation are
defined. The segment processor further assigns associations among the source units of
translation in the block of source code and the target units of translation in the block of target
code. .

[0061] In another embodiment of the invention, the one or more external factors
includes the associations among the source units of translation in the block of source code and
the target units of translation in the block of target code.

In another embodiment of the invention, the one or more external factors includes input
from a user translating from the source units of translation to the target units of translation.

[0062]  In another embodiment of the invention, the one or more external factors
includes data relating to characteristics of the source content.

[0063]  Inanother embodiment of the invention, the data relating to characteristics of the
source content includes HTML code.

[0064] In another aspect, the invention comprises a system for computer assisted
dynamic selection of one or more segmentation criteria used to identify source units of
translation in a block of source content. The segmentation criteria identify delineation
characteristics of the source content for defining boundaries of the source units of translation.
The system includes means for providing two or more source segmentation criteria associated

with the block of source content, and for selecting one of the source segmentation criteria from

10



WO 02/29621 PCT/US01/30652

the two or more segmentation criteria as an initial source criterion. The system further includes
means for using the initial source criterion for defining boundaries of the source units of
translation. The system also includes means for dynamically selecting, as a function of one or
more external factors, subsequent source segmentation criteria from the two or more source
segmentation criteria, as the boundaries of the source units of translation are defined.

[0065]  Another embodiment of the invention further includes means for providing two
or more target segmentation criteria associated with a block of target content. The system
further includes means for selecting one of the target segmentation criteria from the two or more
target segmentation criteria as an initial target criterion, and using the initial target criterion for
defining boundaries of the target units of translation. The system also includes means for
dynamically selecting, as a function of one or more external factors, subsequent target
segmentation criteria from the two or more target segmentation criteria, as the boundaries of the
target units of translation are defined. The system also includes means for assigning associations
among the source units of translation in the block of source code and the target units of

translation in the block of target code.

BRIEF DESCRIPTION OF DRAWINGS

[0066] The foregoing and other objects of this invention, the various features thereof, as
well as the invention itself, may be more fully understood from the following description, when
read together with the accompanying drawings in which:

[0067] FIG. 1 shows a flow diagram of a method for splitting and merging blocks of
information content according to the present invention;

[0068] FIG. 2A illustrates the sample paragraph and a list of selected delineating
characteristics;

[0069] FIG. 2B shows the delineating instances determined within the content of FIG.
2A;

[0070]  FIG. 2C shows the first boundary and the second boundary of each unit of
translation corresponding to the delineating instances of FIG. 2B;

[0071]  FIG. 3A shows source content as paragraphs represented as separate, contained
segments or bigger paragraphs that contain sub-paragraphs;

[0072]  FIG. 3B shows the content of FIG. 3A in hierarchical form; and,

11
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[0073]  FIG. 4 illustrates a computer-based system for splitting and merging blocks of

information content according to the method of FIG. 1.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0074] One embodiment of a method 100 for splitting and merging blocks of
information content according to the present invention is shown in flow-diagram form in FIG.1.
In one aspect, the method identifies units of translation in a block of source content (hereinafter
referred to as "source units of translation") based on one or more delineating characteristics
associated with the source content. Within the block of source content, individual source units
of translation exist bounded by delineating instances. Examples of delineating instances include
(but are not limited by) syntactic characteristics (i.e., the relationships among characters or
groups of characters within the content), lexical characteristics (e.g., punctuation, character case,
white space between characters), conceptual characteristics (e.g., semantics, such as characters
or character groups that should be spatially adjacent to be proper in a particular language),
multimedia content characteristics (e.g., proper relationships among various multi-media
components), sound based characteristics (e.g., voice inflection), markup/formatting
characteristics (e.g., an HTML document, or the row/column boundaries of a table), and markers
manually inserted into the content by the translator.

[0075] In general, a translator (i.e., a person with knowledge of the target language and
the source language; also referred to herein as a "user") translates the source content by
translating the individual source units of translation into target units of translation. A competent
translator may desire to have the source units of translation formed by different delineating
instances, as described above, depending upon the nature of the document. For example, in one
area of content, a translator may wish to have the units of translation formed by lexical instances
such as punctuation. Thus, in that area of content the units of translation could simply be phrases
delineated by periods, commas, semicolons, etc. In another area of content, the translator may
desire to have the units of translation formed by syntactical instances, such as grammatical
structural boundaries. In yet another situation, a translator may be translating an Internet web
page, so that the translator may want to use HTML markup characters as the boundary

delineators for the units of translation. In other cases, the translator may desire to have a mixture

12
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of boundary delineators for the units of translation (e.g., HTML character on one boundary, and
a lexical instance on the other boundary).

[0076]  AsFIG. 1 shows, the method 100 begins by selecting 102 at least one, but
possibly several, delineating characteristics in addition to lexical characteristics. The delineating
characteristics are chosen in addition to lexical characteristics because the use of lexical
characteristics alone is nearly trivial. In other words, segmenting the content by sentences
delineated by periods, or phrases delineated by commas, is a relatively common practice.
However, segmenting the content using other criteria, either alone, in combination with lexical
characteristics, or combinations thereof is novel and an important aspect of the present invention.
The method 100 then determines 104 of instances of the selected delineating characteristics
within the source content, and identifying at least one pair of the instances in the content. The
pairs of instances do not need to be consecutive within the content, although in many cases they
will be consecutive. The method 100 then evaluates individual pairs of instances of delineating
characteristics. The method 100 associates 106 the first instance of a pair with a first boundary
of a source unit of translation, and associates the second instance of the pair with a second
boundary of the source unit of translation. Thus, the method 100 identifies the source units of
translation within the content by using the various delineating characteristics. In general, the
pairs of instances will both be the same type of characteristic, i.., both lexical, or both
syntactical, etc. In other embodiments, the method may identify unit)s. of translation via a hybrid
pair of instances, i.e., the first instance may be syntactic, and the second instance could be
conceptual, as described herein. In some embodiments of the invention, the translator (i.e., the
user) selects the delineating characteristics (step 102) and the remaining steps (steps 104 and
106) are completely automatic. In other embodiments, the translator provides input to steps 104
and 106 as well. For example, in some embodiments the actual instances within the content may
be automatically determined, and the translator may manually select (via keystrokes or mouse
clicks on the computer, for example) which instances should be paired.

[0077]  FIGs. 2A, 2B and 2C illustrate a sample source paragraph segmented into source
units of translation by the method 100. FIG. 2A illustrates the sample paragraph 110 and the list
112 of selected delineating characteristics. For simplicity in this example, only "lexical"
characteristics are included, although other characteristics, alone or in combination, may also be

included in the list. FIG. 2B shows the delineating instances 114 determined within the content,
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and the pairs 116 the method 100 identifies. FIG. 2C shows the first boundary 118 and the
second boundary 120 of each unit of translation 122 as determined by the method 100.

[007 8] In one embodiment of the invention, the method 100 further identifies 108 one
or more target units of translation, and assigns 109 associations between source units of
translation from the source content to target units of translation within the target content. In
general, the associations among the target units and the source units of translation are dictated by
the language translation the translator performs from the source content to the target content.
The association may be, but is not necessarily, a one to one relationship between the source unit
of translation and the target unit of translation. In some cases, two or more source units of
translation may be associated with a single target unit of translation. In other cases, a single
source unit of translation may be associated with two or more target units of translation. In
general, the translator defines the initial association during the act of translation. The source-to-
target associations are typically stored in translation memory (TM), so that future occurrences of
the source unit of translation in the source content can be automatically associated to a target unit
of translation.

[0079] The source units of translation are typically characterized by an adjacency
pattern, i.e., the first source unit of translation is adjacent to the second source unit of translation,
the second source unit of translation is adjacent to the third source unit of translation, etc. In
some embodiments, the method enforces this adjacency pattern during the association with the
target units of translation, so that the target content follows the adjacency pattern of the source
content. In other embodiments, the nature of the language dictates that the target units of
translation do not follow the adjacency pattern of the source units of translation. One example of
this is when the source content is interspersed with comments or other non-essential content
segments. In this case, the translator may wish to delete the comments from the target content,
and would simply not associated the source units of translation that contain the comments with
any target units of translation.

[0080] In one embodiment of the invention, the method merges the target units of
translation into a hierarchical structure. FIGs. 3A, 3B and 3C illustrate an example of
hierarchical structuring. FIG. 3A shows source content as paragraphs (and the sentences that
form the paragraphs) represented as separate, contained segments or bigger paragraphs that

contain sub-paragraphs. FIG. 3A also shows the content broken down into the first level of
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hierarchy - the three main paragraphs in the content. FIG. 3B shows the hierarchical breakdown
of the first paragraph, and FIG. 3C shows the hierarchical breakdown of the third paragraph.
Note that the second paragraph is a single sentence, and so no further hierarchical breakdown is
necessary. In the most extreme case, the entire content could be represented as one segment.
With the present invention, the user (i.¢., the translator) has the ability to configure how
paragraphs can be merged. For example, if the server upon which the Split/Merge is resident 1s
configured such that paragraphs with blank lines between them can be merged, the user may
segment the Example shown in FIG. 1 as depicted in FIG. 2. A box represents one segment that
can be translated separately (assuming that it is not a Tag only segment). The user can merge
segments that are siblings (sentences within a paragraph) and translate the result as one segment.
Likewise, the user can split a segment that contains children and translate each child separately.
While the user can dynamically split and merge the segments, they can only view one level for
any given node at a time. For example, the user can not translate at the paragraph and sentence
level for the same paragraph at the same time. They can, however, decide to translate one
segment as a paragraph, and a different paragraph at the sentence level. In one embodiment, the
translator may provide one or more hierarchy criteria, such that the method merges the target
units of translation into a hierarchical structure defined by the criteria. In other embodiments, a
fixed, predetermined set of hierarchy criteria may be accessible by the method for hierarchical
structuring of the target units of translation.

[0081]  Another aspect of the invention includes a method 150 of selecting the one or
more segmentation criteria that are used to identify source units of translation in a block of
source content. The segmentation criteria identify the delineation characteristics described
herein that define the boundaries of the source units of translation. The method 150 includes
providing 152 a set of two or more source segmentation criteria that are associated with the
block of source content. The method 150 also includes selecting 154 one of the source
segmentation criteria as an "initial" source criterion that is used for defining boundaries of the
first source units of translation within the source content. The method 150 further includes
dynamically selecting 156 subsequent source segmentation criteria from the set of source
segmentation criteria as the boundaries of the source units of translation are defined. The
dynamic selection is done as a function of one or more external factors, typically including

inputs from the translator as he or she performs the translation. Thus, in one embodiment of the
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method 150, the translator designates several segmentation criteria that identify delineation
characteristics that may be useful in segmenting a particular block of source content. In some
cases, the segmentation criteria may simply be the delineation criteria themselves, as defined
herein for the method 100. In other cases, the segmentation criteria may include higher-level
translation goals that imply the use of a particular set of delineation characteristics. In other
cases, the segmentation criteria may be real time input from the translator (such as keystrokes,
"point and click" via a mouse interface, or voice inflections). Once a set of segmentation criteria
have been designated, the translator selects one (or possibly more) of the criteria to be used
initially. As the translation proceeds, the translator may change the criteria "on the fly," i.e.,
dynamically selecting criteria from the designated list as the translator deems appropriate for the
content.

[0082] In one embodiment of the invention, the method 150 further includes selecting
158 one or more segmentation criteria that are used to identify target units of translation for a
block of target content. Similar to the source segmentation criteria, the target segmentation
criteria identify the delineation characteristics that define the boundaries of the target units of
translation. In some embodiments, the set of target criteria and source criteria may be identical,
i.e., a common set of criteria may be used for both target and source criteria. The method 150
further includes providing 160 a set of two or more target segmentation criteria that are
associated with the block of target content. The method 150 also includes selecting 162 one of
the target segmentation criteria as an "initial" target criterion that is used for defining boundaries
of the first target units of translation within the target content. The method 150 further includes
dynamically selecting 164 subsequent target segmentation criteria from the set of target
segmentation criteria as the boundaries of the target units of translation are defined. As with the
source content, the dynamic selection is done as a function of one or more external factors,
typically including inputs from the translator as he or she performs the translation. The external
factors may also include, among other things, information related to the content itself, such as
HTML code that describes the layout of a web page, or data file that provides the structural
layout of the source document. The method 150 also assigns associations among the source units
of franslation and the target units of translation. In general, the associations among the target
units and the source units of translation are dictated by the language translation the translator

performs from the source content to the target content. The association may be, but is not
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necessarily, a one to one relationship between the source unit of translation and the target unit of
translation. In some cases, two or more source units of translation may be associated with a
single target unit of translation. In other cases, a single source unit of translation may be
associated with two or more target units of translation. In general, the translator defines the
initial association during the act of translation. The source-to-target associations are typically
stored in translation memory (TM), so that future occurrences of the source unit of translation in
the source content can be automatically associated to a target unit of translation.

[0083] A computer-based system 200 for splitting and merging blocks of information
content according to the present invention is conceptually illustrated in FIG. 4. In one
embodiment, the system 200 includes a user interface 202, a content processor 204, a segment
processor 206, and a translation memory (TM) 208, all resident on a computer system 210 such
as a personal computer, workstation or similar system known in the art. The user interface 202
provides a mechanism for a translator to select the delineating characteristics in addition to
lexical characteristics, as described herein. In one embodiment, the translator selects from a
group of predetermined characteristics. In other embodiments, the translator is provided the
option of entering his or her own characteristics that may be unique to the source and/or target
content. The user interface 202 also provides the translator a mechanism for manually inserting
delineating markers so that the translator can manually segment units of translation. The user
interface may include a keyboard input for keystrokes, a mouse input for point-and-click input,
or a voice recognition processor for recognizing voice commands and inflections. The user
interface also provides an output interface to the user from the system 200, so that the translation
procedure is interactive.

[0084]  The content processor 204 then analyzes the source content and determines
instances of the selected delineating characteristics within the source content. The content
processor also identifies one or more pairs of instances from all of the instances it finds. The
pairs of instances do not need to be consecutive within the content, although in many cases they
will be consecutive. The segment processor 206 then evaluates individual pairs of instances of
delineating characteristics. The segment processor 206 associates the first instance of a pair with
a first boundary of a source unit of translation, and associates the second instance of the pair with
a second boundary of the source unit of translation. Thus, the segment processor 206 identifies

the source units of translation within the content by using the various delineating characteristics,
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as described herein. In one embodiment of the invention, the segment processor 206 further
identifies one or more target units of translation, and assigns associations between source units
of translation from the source content to target units of translation within the target content, as
described herein. In general, the translator defines the initial association during the act of
translation. The source-to-target associations are stored in TM 208, so that future occurrences of
the source unit of translation in the source content can be automatically associated to a target unit
of translation.

[0085]  The system 200 also allows the translator to dynamically select and vary the
segmentation criteria the system uses to identify source and target units of translation, and to
dynamically vary the criteria the system uses to merge the target units of translation after they
have been formed. The translator provides a set of source and target segmentation criteria to the
system via the user interface 202. The translator selects, also via the user interface 202, initial
source and target segmentation criteria, and the user interface 202 provides these selections to
the content processor 204 and the segment processor 206, which in turn utilize the selections to
segment and merge the units of translation. As the translator performs the translation of the
source content into the target content, he or she may decide at some point in the translation that
the current segmentation criteria is not suitable, and that different criteria would be more
appropriate. The translator may, "on the fly," provide new segmentation criteria to the system
200 via the user interface 202, selected from the set of criteria entered earlier. The segment
processor 206 subsequently uses the new segmentation criteria to segment and merge content
thereafter.

[0086]  The invention may be embodied in other specific forms without departing from
the spirit or essential characteristics thereof. The present embodiments are therefore to be
considered in respects as illustrative and not restrictive, the scope of the invention being
indicated by the appended claims rather than by the foregoing description, and all changes which
come within the meaning and range of the equivalency of the claims are thus intended to be

embraced therein.
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‘What is claimed is:

1. A method of identifying one or more source units of translation in a block of source
content, so as to segment the block of content into the one or more source units of translation,
comprising:

selecting one or more delineating characteristics of the source content in addition to
lexical characteristics;

determining instances of the delineating characteristics in the block of source content,
and identifying one or more pairs of the instances within the text;

for each pair of instances of the delineating characteristics, associating a first instance of
the pair with a first boundary of a source unit of translation, and associating a second instance of

the pair with a second boundary of the source unit of translation.

2. A method according to claim 1, further including identifying one or more target units of
translation in a block of target content, and assigning associations among the source units of
translation in the block of source code and the target units of translation in the block of target

code.

3. A method according to claim 2, further including translating content in the source units

of translation to the associated target units of translation.

4, A method according to claim 1, wherein the delineating characteristics include syntactic
characteristics, the method further including determining pairs of instances of syntactic

characteristics of the source content.
5. A method according to claim 1, wherein the delineating characteristics include
formatting characteristics, the method further including determining pairs of instances of

formatting characteristics of the source content.

6. A method according to claim 5, wherein the document formatting characteristics include

HTML code markers.
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7. A method according to claim 1, wherein the delineating characteristics include
conceptual characteristics, the method further including determining pairs of instances of

conceptual characteristics of the source content.

8. A method according to claim 7, wherein the conceptual characteristics include spatial
adjacency.
9. A method according to claim 1, wherein the delineating characteristics include sound-

based characteristics, the method further including determining pairs of instances of sound-based

characteristics of the source content.

10. A method according to claim 9, wherein the sound based characteristics include voice
inflections.
11. A method according to claim 1, wherein the delineating characteristics include one or

more markers manually inserted by a user, the method further including determining pairs of

instances of markers within the source content.

12. A method according to claim 1, further including translating the one or more source
units of translation into a target language so as to form target units of translation, and merging

the target units of translation into one or more blocks of target content.

13, A method according to claim 12, wherein the source units of translation are
characterized by a first adjacency pattern, the method further including merging the target units

of translation so as to follow the first adjacency pattern.

14, A method according to claim 12, wherein the source units of translation are
characterized by a first adjacency pattern, the method further including merging the target units
of translation so as to follow a second adjacency pattern different from the first adjacency

pattern.
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15. A method according to claim 12, wherein at least one of the source units of translation

corresponds with two or more target units of translation.

16. A method according to claim 12, wherein two or more of the source units of translation

corresponds with a single target unit of translation.

17. A method according to claim 12, wherein each one of the source units of translation

corresponds with a single target unit of translation.

18. A method according to claim 12, further including merging the target units of translation

into a hierarchical structure.

19. A method according to claim 18, further including providing one or more predetermined
hierarchy criteria, wherein the characteristics of the hierarchical structure are defined by the

predetermined hierarchy criteria.

20. A system for computer assisted identification one or more source units of translation in a
block of source content, so as to segment the block of content into the one or more source units
of translation, comprising:

a user interface for allowing a user to select one or more delineating characteristics of
the source content in addition to lexical characteristics;

a content processor for determining instances of the delineating characteristics in the
block of source content, and identifying one or more pairs of the instances; and,

for each pair of instances of the delineating characteristics, a segment processor for
associating a first instance of the pair with a first boundary of a source unit of translation, and

associating a second instance of the pair with a second boundary of the source unit of translation.

21. A system according to claim 20, wherein the content processor further identifies one or

more target units of translation in a block of target content, and assigns associations among the
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source units of translation in the block of source code and the target units of translation in the

4  block of target code.

22. A system according to claim 21, wherein the content processor further translates content

2 in the source units of translation to the associated target units of translation.

1 23, A system according to claim 20, wherein the delineating characteristics include syntactic
2 characteristics, and the content processor further determines pairs of instances of syntactic

characteristics of the source content.

24. A system according to claim 20, wherein the delineating characteristics include
2 document formatting characteristics, and the content processor further determines pairs of

3 instances of document formatting characteristics of the source content.

25. A system according to claim 24, wherein the document formatting characteristics include
2 HTML code.
26. A system according to claim 20, wherein the delineating characteristics include

2 conceptual characteristics, and the content processor further determines pairs of instances of

conceptual characteristics of the source content.

27. A system according to claim 26, wherein the conceptual characteristics include spatial

2 adjacency.
28. A system according to claim 20, wherein the delineating characteristics include sound-
2 based characteristics, and the content processor further determines pairs of instances of sound-

based characteristics of the source content.

29, A system according to claim 28, wherein the sound based characteristics include voice

2  inflections.
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30. A system according to claim 20, wherein the delineating characteristics one or more
markers manually inserted by a user, and the content processor further determines pairs of

3  instances of markers within the source content.

31. A system according to claim 20, wherein the segment processor further translates the one
or more source units of translation into a target language so as to form target units of translation,

3 and merges the target units of translation into one or more blocks of target content.

32. A system according to claim 31, wherein the source units of translation are characterized
2 by a first adjacency pattern, and the segment processor further merges the target units of

3 translation so as to follow the first adjacency pattern.

33. A system according to claim 31, wherein the source units of translation are characterized
by a first adjacency pattern, and the segment processor further merges the target units of

translation so as to follow a second adjacency pattern different from the first adjacency pattern.

34, A system according to claim 31, wherein at least one of the source units of translation

2 corresponds with two or more target units of translation.

35. A system according to claim 31, wherein two or more of the source units of translation

2 correspond with a single target unit of translation.

36. A system according to claim 31, wherein each one of the source units of translation

2 corresponds with a single target unit of translation.

37. A system according to claim 31, wherein the segment processor further merges the target

2 units of translation into a hierarchical structure.

38. A system according to claim 37, wherein the segment processor further receives one or
more predetermined hierarchy criteria, and the characteristics of the hierarchical structure are

defined by the predetermined hierarchy criteria.
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39. A system for computer assisted identification one or more source units of translation in a
block of source content, so as to segment the block of text into the one or more source units of
translation, comprising:

means for allowing a user to select one or more delineating characteristics of the source
content in addition to lexical characteristics;

means for determining one or more pairs of instances of the delineating characteristics in
the block of source content; and,

for each pair of instances of the delineating charac.teristics, means for associating a first
instance of the pair with a first boundary of a source unit of translation, and associating a second

instance of the pair with a second boundary of the source unit of translation.

40. A method of dynamically selecting one or more segmentation criteria used to identify
source units of translation in a block of source content, wherein the segmentation criteria
identifies delineation characteristics of the source content for defining boundaries of the source
units of translation, comprising:

providing two or more source segmentation criteria associated with the block of source
content;

selecting one of the source segmentation criteria from the two or more segmentation
criteria as an initial source criterion, and using the initial source criterion for defining boundaries
of the source units of translation; and,

dynamically selecting, as a function of one or more external factors, subsequent source
segmentation criteria from the two or more source segmentation criteria, as the boundaries of the

source units of translation are defined.

41. A method according to claim 40, further including:

providing two or more target segmentation criteria associated with a block of target
content;

selecting one of the target segmentation criteria from the two or more target
segmentation criteria as an initial target criterion, and using the initial target criterion for

defining boundaries of the target units of translation;
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dynamically selecting, as a function of one or more external factors, subsequent target
segmentation criteria from the two or more target segmentation criteria, as the boundaries of the
target units of translation are defined, and,

assigning associations among the source units of translation in the block of source code

and the target units of translation in the block of target code.

42, A method according to claim 41, wherein the one or more external factors includes the
associations among the source units of translation in the block of source code and the target units

of translation in the block of target code.

43, A method according to claim 41, wherein the one or more external factors includes input

from a user translating from the source units of translation to the target units of translation.

44, A method according to claim 41, wherein the one or more external factors includes data

relating to characteristics of the source content.

45. A method according to claim 44, wherein the data relating to characteristics of the

source content includes HTML code.

46. A system for computer assisted dynamic selection of one or more segmentation criteria
used to identify source units of translation in a block of source content, wherein the segmentation
criteria identifies delineation characteristics of the source content for defining boundaries of the
source units of translation, comprising:

a user interface for providing two or more source segmentation criteria associated with
the block of source content, and for selecting one of the source segmentation criteria from the
two or more segmentation criteria as an initial source criterion;

a content processor for using the initial source criterion for defining boundaries of the
source units of translation; and,

a segment processor for dynamically selecting, as a function of one or more external
factors, subsequent source segmentation criteria from the two or more source segmentation

criteria, as the boundaries of the source units of translation are defined.
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47. A system according to claim 46, wherein (i) the user interface further provides two or
more target segmentation criteria associated with a block of target content, and selects one of the
target segmentation criteria from the two or more target segmentation criteria as an initial target
criterion, (ii) the content processor further uses the initial target criterion for defining boundaries
of the target units of translation, and (iii) the segment processor further dynamically selects, as a
function of one or more external factors, subsequent target segmentation criteria from the two or
more target segmentation criteria, as the boundaries of the target units of translation are defined,
and (iv) the segment processor further assigns associations among the source units of translation

in the block of source code and the target units of translation in the block of target code.

48. A system according to claim 47, wherein the one or more external factors includes the
associations among the source units of translation in the block of source code and the target units

of translation in the block of target code.

49, A system according to claim 47, wherein the one or more external factors includes input

from a user translating from the source units of translation to the target units of translation.

50. A system according to claim 47, wherein the one or more external factors includes data

relating to characteristics of the source content.

51. A method according to claim 50, wherein the data relating to characteristics of the

source content includes HTML code.

52. A system for computer assisted dynamic selection of one or more segmentation criteria
used to identify source units of translation in a block of source content, wherein the segmentation
criteria identifies delineation characteristics of the source content for defining boundaries of the
source units of translation, comprising:

means for providing two or more source segmentation criteria associated with the block
of source content, and for selecting one of the source segmentation criteria from the two or more

segmentation criteria as an initial source criterion;
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means for using the initial source criterion for defining boundaries of the source units of
translation; and,

means for dynamically selecting, as a function of one or more external factors,
subsequent source segmentation criteria from the two or more source segmentation criteria, as

the boundaries of the source units of translation are defined.

53. A system according to claim 52, further including:

means for providing two or more target segmentation criteria associated with a block of
target content;

means for selecting one of the target segmentation criteria from the two or more target
segmentation criteria as an initial target criterion, and using the initial target criterion for
defining boundaries of the target units of translation;

means for dynamically selecting, as a function of one or more external factors,
subsequent target segmentation criteria from the two or more target segmentation criteria, as the
boundaries of the target units of translation are defined, and,

means for assigning associations among the source units of translation in the block of

source code and the target units of translation in the block of target code.

27



WO 02/29621 PCT/US01/30652

102 — |

Selecting delineating characteristics

104 ~—_ Determining instances of delineating
"characteristics, and identifying pairs of the
instances within the content

106 Associating the first instance of a pair with
T~ afirst boundary of a source unit of
translation, and associating the second
instance of the pair with a second
boundary of the source unit of translation

|

108 Identifying one or more target units of
I translation
Assigning associations between source
109 —] gning

units of translation from the source
content to target units of translation within
the target content

FIG. 1

1/8



WO 02/29621 PCT/US01/30652

110 —~_| Source content:

The Sun goes through cycles of high and low
activity that repeat approximately every 11 years.
The number of dark spots on the Sun (sunspots)
marks this variation; as the number of sunspots
increases, so does solar activity. Sunspots are
sources of flares, the most violent events in the
solar system. In a matter of minutes, a large flare
releases a million times more energy than the
largest earthquake.

Selected delineating characteristics:

Lexical

FIG. 2A

2/8



WO 02/2962

1

PCT/US01/30652

114 —

Source content:

Foe 118 114
repeat approximately-every 11 yearg. The number of dark
T 114

spots on the Sun (sunspots) marks this\\?ari\ation; as the
M6 ——

114 ——

The Sun goes through cycles of high and low activity that

114

number of sunspots increases, sa deessolar activity.

Sunspots are s1qllérces of flares, the moﬁ Xiolent events in the

D2 bt (bl T

,- .
solar system./ In a matter of minutes, a large flare releases a

114 _4p =114 14 114

——— — ——— — —— —— — ——— —— —— — —

million times mor% energy than the largest earthquake.,

116

—116

114%’/114 ﬁ’\114

\116

1116

FIG. 2B

3/8



PCT/US01/30652

WO 02/29621

O¢ 'Old

ccl
oz1 —1 @enbuynes jseble| sy ueuy ABireue aiow sawp uolfjiw e seses|as aiey sbiej el o, |

—

0Z1 ——{‘seinuiwi jo Jepew e Ull~_gy

NNPJ

0zl ] weysAs 1ejos 8y} Ul SJUSAS JUS|OIA JSOU m_.E/wF L

4
0z} ¢

~]‘sase}} Jo s92I1N0S aie sjodsung]

NNPJ

0Z1 —"Aunioe Jejos seop os~—_ gy |
D\\|\|I zzl
Nwrljowv\\ﬁ.mmmmobc_ sjodsuns Jo Jaquiriu ayy sel~_g| |
0zl __Jtuoneuen siyy sysew (sjodsuns) ung ayj uo sjods ylep jo Jequinu ayi~—_gy |

@

__I-sieeh | Aione Ajeyewxoidde jeedal yeus Ajialoe moj pue ybiy jo sejoko ybhoayy seob ung ay b/w:

0ci

4/8



PCT/US01/30652

WO 02/29621

Ve 'Old

ydeibeied payi ydeibeled puooseg ydeibeled }sii4

SUBDIYOW 8U} JO 1se] ay] :Jadoo) alowjuay sswep
"ueolIOH Jo uope(edde [euiblo sy ayenjadiad 0 bl SANjeU J1BU) JO A19US2S POPOOM S} JO slossessod

USUM ‘SUIBJUNO} paljjNsun s)i UO Jouoy JuaioIuns e paiajuod Asy ybnouyy ysiibu snojeaz sss| 8y JuswiaIoes Jules np aye|
10 911 aY3 11 Joy uieiqo o] pue ‘wspdeq jo uoneoyund |eoidA) sy} wiopad o} seueUOISSIW JNSA Y} AQ paos|es AjeAisnjoxe usaq
aABY 0] Sk pidwi| 0S 81em SI9)eM 8SOUM ‘@)e| JoUjoue JO SUORNJUIU0D BY) POAISOSI )i ‘UOHBUILLLIS) UISYINOS S} Jea "Sojaus
118y} 8XuIS 0] JopJo Ul 18]Sew 0] pajjedulod a1em youal 8y} Jey} 8oue)sip ay) jjey ssoioe ebessed [einjeu e Bujwlioy ‘oA

MaN 40 @ouinoad Buloqubiau ay) Jo siepiog ay} uiyim desp ‘epeue) o SIaijuol) sy} Woly payolals uieidwey) sy} Jo 19ays
pausyibus| ey | ‘peiosjbeu eq 0} SNOIAGO 00} 8J9M SJUBJE]LIOD BY} JO Yolew sy} O} Palayo aiay) pey ainjeu yosiym sanijioe) sy |

‘soye| Jusoelpe
8Uj} pue UOSpn} 8U} JO S18)em peay ay} usamiad S8yl Yolym Anunod ayj uey) spoliad asou) Jo alejem abeAes au) Jo ssausdlol
pue Ajjanio ay) 0 ainyoid IsljaAll B YSiUIN UBD SIS|jUOL) d)eIpalulalul 8y} JO JUSIXa apim ay) Inoybnoiy) Jo1sip ou sdeyiad

‘adoing Jo syosleuow jue)sip sy jo Aoljod ysiyes pue pjod ay} pioydn 0} 1o ‘soueabusa 1oy} ajeles o} poojq Jiay} pabpad

pey oym asoy} Jo speo.u] 8y} woly uopdwaxe wied b ) 1ey) ‘AjoAo| os 99e|d 10.108s Aue Jou ‘YJep 0S SPOOM 8L} JO SS8dal
OU SEM 8I8Y) ‘awi} U ‘1ey) Waas pinom i pue A)noiyip AJoAS SWOISA0 0} pauled) ASy} ‘siolIeM SAjjeuU paofjoesd ayy 1o [eluap
-j|os pue aousied ay) Bunejnwe ‘Ing “101jpU0d jelew aiow e ul 96e1n09 sy} 1aiyxae o) Ajunuoddo ue jo 3senb uj ‘suleyunow
ay) Jo sessed pabbni ayy Buposye uj Jo ‘swiesss ay} jo spides ay) jsuiebe Buib6niys ul syjuow papuadxs Ajjuenbaly ‘epis

sy je jybnoy oym ueadoing pauies} sy} pue ‘}siuojoo Apley ay | ‘pue|bug pue aouel Jo seouiroid a|13soy ay) Jo suoissassod
9} palanes s)salo} Jo Alepunoq snoiaadw ue Ajuaiedde pue epim \ ‘Joaul pjnod S1SoY 9SIOAPE aU) 81048q palajunooud

5/8



PCT/US01/30652

WO 02/29621

‘adoun3 Jo syoseuow juejsip
ay} jo Aoljod ysyles pue pjod ey}
pjoydn o} 1o ‘eoueabusn 1oy} sjenes
0} poo|q Jiey} pebpajd pey oym
2s0U} JO speoiul 8y} woly uondwexe
wie)o ybiw 3 jey) ‘Ajoao) os soeld
19108s AUR JoU “Yiep 0S SPOOM aU)
O SS8081 OU SEM 313y} ‘aw Ul 1By}
weas pinom 1 pue Aynoilip Aleas
SLWODIAA0 0} paules| Aoy} ‘siolem
aAleu paonoeld ayj jo |elusp
-Jjos pue aousijed ay) Buneinws ‘Ing

g€ ol

“JOIUOD
[endew ajow e uj obeinod
8y} nqiyxe oy Ajunpoddo

ue Jo 1sanb uj ‘surejunow ay}
jo sessed pabbni ay} Buiosye
u1 10 ‘swealjs ay} jo spides
ay} 1surebe buybbnis ul syjuow
papuadxa Ajpuanbaij ‘opis siy
1€ 1ybno} oym ueadoing pauiel)
ayj pue “s1uojod Apiey ay |

‘puejbu]
pue aouel
10 seoulnold sisoy
ay) jo suojssassod
By} paIoASs
sjsaloy jo Auepunoq
snoialadwy
ue Apuatedde
pue apim Y

‘198l
p|Noo S}SOY 8SIaApe

ay} alojeq palajunoous

8 0] 81oM SSaUIBP|IM
ay) Jo s1abuep pue sji0}
8y} JeU} ‘BolBWY YUON

1O SIEM [Bjuojo2 8} O}
Jeynoad ainjes) e sem |

:ydesbesed isi14

-adoinz Jo sydseuouw JuesIp au} Jo Adtjod ysyies pue pjoo ey} pioydn o} Jo ‘@dueabusa Jisy} sjenes
01 poojq Jioy) pebpajd pey oym asoy} JO speodul 8y} woly uondwexs wied bW 3 1ey; ‘Ajenol os aoejd ja108s
Aue 10U “}JEp 0OS SPOOM U} JO SS899J OU SBM 818y} ‘Swl} U] ‘Jey} wass pinom ji pue {Aynoiyip AloAs sWOo2ISA0
0} paules| Aoy ‘siolem aAleu peojoeld ey} Jo [elusp-j|es pue sousijed ay Bulenus ‘Jng 01U [BlIEW B10W &
ur ebeIno9 18y Hqiyxe o} Ajunuoddo ue Jo jsenb uj ‘sulejunow ayj Jo sassed pabbni ay) Buiyoays uj 1o ‘sweans
ay} Jo spided oy Jsuiebe BulBbnys ul syuow papuadxe Apuanbalj ‘epis siy je bnoj oym ueadoing pauien
oy} pue “siuojos Apiey ey ‘pue(bug pue asuel- jo sadujroid sjsoy auy} Jo suoissassod ay) palonss s)salo)
Jo Atepunoq snointedwi ue Apuaiedde pue apim Y JoeWl PiNod s)SOY 9SISAPE 8l 810j8q paIsjunodus 8q o}
©10M SSBUISP|IM BUj} JO siebuep pue s|i0} 8Y} Jey} ‘EoLSWY YLON JO SIBM [BjUOj0D BUj} 0} Jelindad ainjes) e sem )

6/8



PCT/US01/30652

WO 02/29621

"UBOLIoOH

Jo uopejjedde

[euibuio sy

aemadiad o3 ybu

BAljeU J1ay) JO
Alsusds papoom
s) Jo s1ossassod
palojnjun ay} gqol
O} pajiun oMy ay L

“JonoueH
Jo @snoy
8y} JO puooas au)
‘@ound Bujubiol
J1Iay} Jo sweu
ay} pamolsaq Aay}
usyMm ‘sujepunoy
pajjinsun sji uo
Jouoy jusiolyns
B paLejuod Asy)
ybnouyy ysybuz
snojeaz ssa| 8y |

o€ Ol

"juswialoesg
juleg np axej Jo S
ay) Jl Joj uieyqo o} pue
‘wsndeq jo uoneoyund
[eo1dA} ayy wiopad o)
SalleuoISSIW }NSar 8y}
Aq peyos|es A|9AISN[OXe
uaaq aAeY 0} se
pidi OS a1om siajem
asoym ‘ayej Jayjoue
JO suoiNgUU09 ay}
paAledal }I ‘uoneuluws)
uiaynos sil JeaN

*S8ILUIBUS 118y} a)1)S 0} 1opIo
ul Jejsew! o} pajjedwod alem
youai4 8y} jey) aosuejsip
ay} Jiey ssoloe abessed
[einjeu e Bujwioy ‘JIOA MON
Jo aouinoad Buniogybieu ayy
1O sJaploq ay} uiyym desp
‘epeue?) JO SIdS)uol} au)
wol) payojasis uleidweyn
8y} Jo 199ys pausyjbue| ay |

‘pojos|bou
a( 0} ShoIAgO
00] 81om
sjuelequUIOdD
3y} Jo yolew
ay} o} pasayo
aley) pey
ainjeu yoiym
sapijioe) sy L

:ydesbesed paiyl

‘uesloH jo uonejjedde jeuibuo sy syenjadiad 0 Jybl AU JIBY) JO AIBUSOS POPOOM S JO slossassod
paJojnjun 8y} qol 0} pajuN OM] 8y | "IBAOUBH JO 8Snoy 8y} JO puodes 8y} ‘eound Bujubial 1oy} Jo sweu
aU} pamo}seq Asy) Usym ‘sulejunoy paijjnsun s} UO JOUOY JUSIdIINS B PaLIBjU0d Aayy ybnoyy ysibu3 snojesz
S$SO| 9| JUSWIORS JUIES NP 9YE| JO B[} 21 J 10} UleIqo 0} pue ‘wsideq Jo uoneoyund jeaidA} ayy wuopad
0} selleuolIssIW JNsar ay} Aq pa1os|as AjoAIsnjoxs usaq aABY 0} se pidll| OS S19M S19)em SSOUM ‘aye| Jayjoue
JO SUOIINQLIUOD BU} POAISOaI I ‘UoHBUIWLIS) UISUINOS S} JESN "SOlLUSUS sy} 8Li)s O} 19pIo uj Js)sew 0} pajjedwos
BIOM UDUSI4 8Y) 18Y) 8oue)sIp oY) jiey ssoioe sbessed [einjeu e Bujwlio) ‘YI0A MoN JO aouinoid Bunoqybiau
8y} JO SIepIog By} UIyIM desp ‘epeued JO SISNUOI} 8y} Woly paydjals ule[dwey) ay) Jo Jodys psausyibus| ayL
‘pa1osjBau aq 0} SNOIAGO 00} S19M SJUBJEGLUOD 8U} JO Ydlew au} O} PaIayjo aIsy) pey ainjeu Yyolym ssiijioe) syl

7/8



PCT/US01/30652

WO 02/29621

v Old

¥0c

/

Asowaw | —90¢
NOILVISNVYL
H \@om
¥OSSIO0Nd
INawoas [T

4

H0S8S300dd
INILINOD

c0¢

/

4

JOV4H3LINI ¥3FSn

!

HD&PDM?PD&Z_

(HOLVYISNVYL) ¥3sn

o
N

)74

8/8



INTERNATIONAL SEARCH REPORT International application No.

PCT/US01/30652
A.  CLASSIFICATION OF SUBJECT MATTER
IPC(7) :  GO6F 17/28
US CL : 70472

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

B.  FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
U.S.:704/2,3,4,5,6,7,8,277

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)
Please See Continuation Sheet

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category * Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A US 5,349,368 A (TAKEDA et al) 20 September 1994 (20.09.1994), abstract; figs. 3, 7, 1-53
10, & 12A-12C; col. 1, line 11 to col. 2, line 26; col. 3, line 37 to col. 9, line 43,
A US 5,708,825 A (SOTOMAYOR) 13 January 1998 (13.01.1998), abstract; figs. 8-10; col. 1-53
11, line 60 to col. 13, line 42; and col. 15, line 31 to col. 16, line 61.
Y US 5,848,386 A (MOTOYAMA) 08 December 1998 (08.12.1998), abstract; figs. 3, 9A- 1-53
9B, & 15-16; col. 1, line 20 to col. 2, line 63; col. 5, line 28 to col. 15, line 35.
A EP 0 887 748 A2 (LANGE at al) 30 December 1998 (30.12.1998) abstract; col. 5, line 20 1-53
to col. 12, line 23; and figs. 4-6.
Y US 5,987,403 A (SUGIMURA) 16 November 1999 (16.11.1999) abstract; col. 1, line 16 1-53

to col. 4, line 36; and col. 5, line 20 to col. 13, line 5.

D Further documents are listed in the continuation of Box C. L__J See patent family annex.

& Special categories of cited documents: “T™ later docuinent published after the international filing date or
priority date and not in conflict with the application but cited to
“A” document defining the general state of the art which is not considered ta understand the principle or theory underlying the invention
be of particular relevance
“X» document of particular relevance; the claimed invention cannot be
“B” earlier application or patent published on or after the international filing considered novel or cannot be considered to involve an inventive
date step when the document is taken alone
“L®  document which may throw doubts on priority claim(s) or which is cited “y document of particular relevance; the claimed invention cannot be
to establish the publication date of another citation or other special reason considered to invoive an inventive step when the document is
(as specified) combined with one or more other such documents, such

combination being obvious to a person skilled in ths art
“Q" document referring to an oral disclosure, use, exhibition or other means ’

“&" document member of the same patent family
“P"  document published prior to the international filing date but later than the
—prigrity.date claimed
Date of the actual completion of the international search Date of mailing of the intgrfiational search report
12 December 2001 (12.12.01) 28 December 2001 (28.12.01)
Name and mailing address of the ISA/US Authorized officer, ¢~ ,
Commissioner of Patents and Trademarks ¥, r; PART PR Y T
Box PCT Joseph Thomas / i AT e L et
Washington, D.C. 20231 § N P lriad
Facsimile No. (703)305-3230 Telephone No. (703) 365-47 - j

Form PCT/ISA/210 (second sheet) (July 1998) a




International application No.

INTERNATIONAL SEARCH REPORT
PCT/US01/30652

Continuation of B. FIELDS SEARCHED Item 3:
EAST search - files: USPAT, US-PGPUB, EPQ, JPO, DERWENT, IBM-TDB

search terms: translation/interpretation, HTML, markup, boundary/border, syntax/syntactic, adjacent

Form PCT/ISA/210 (second sheet) (July 1998)




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

