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SUMMARY The subject about document image under-
standing is to extract and classify individual data meaning-
fully from paper-based documents. Until today, many meth-
ods/approaches have been proposed with regard to recognition of
various kinds of documents, various technical problems for exten-
sions of OCR, and requirements for practical usages. Of course,
though the technical research issues in the early stage are looked
upon as complementary attacks for the traditional OCR which
is dependent on character recognition techniques, the applica-
tion ranges or related issues are widely investigated or should
be established progressively. This paper addresses current topics
about document image understanding from a technical point of
view as a survey.
key words: document model, top-down, bottom-up, layout
structure, logical structure, document types, layout recognition

1. Introduction

The subject about document analysis and recogni-
tion concentrates to analyze the document structure
physically or logically and also to distinguish indi-
vidual items organically or interrelatedly. The tech-
niques in many current researches/developments are
to extract and classify meaningful information from
paper-based documents automatically so as to comple-
mentarily support the traditional OCR techniques [1],
[2]: roughly speaking, the former mainly focuses on
2-dimensional/1-dimensional recognition (e.g. for page
structures, constructive relationships among items) and
the latter does chiefly on 0-dimensional recognition (e.g.
for characters, items) [3]–[5]. Of course, the system for
document analysis and recognition includes the ability
of character recognition to enable to manipulate easily
the extracted data for the applicable processings.

In comparison with the traditional OCR, the tech-
niques about document analysis and recognition deal
with documents totally in point of constructive rela-
tionships among items, composition constraints among
neighboring/related items, description rules for con-
nection of items, etc. Until today, many methods/
approaches have been already proposed or developed
in various types/kinds of documents such as tables,
banking-checks, journal pages, newspaper pages, ap-
plication forms, business cards, official letters, official
materials, technical reports [6]–[11], as well as various
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diagrams, drawings, maps, etc. in the graphics recog-
nition [12], [13], and these systems have been imple-
mented. However, currently usable products are not
provided as their own complete systems, but are also
available as parts of high functional OCR systems.
OCR techniques are desirably applicable to the busi-
ness work in big companies like banks though the prac-
tical customers are too limited. This is because the
document form also is specified uniformly in the regu-
larly systemalized process or is required that the work
for many documents should be done in terms of the
performance. Namely, in current situation it is impor-
tant for the data management in big companies that
many documents with the same form should be manip-
ulated effectively and speedily. This situation is not
always desirable to researches/developments of docu-
ment analysis and recognition. The functionality and
effectiveness attended inherently with document anal-
ysis and recognition must be appealed to a wide range
of end utilizations by means of successful products.

In this paper we focus on the technical top-
ics for document analysis and recognition. First,
we discuss the document structure from a viewpoint
of logical and physical structures. The documents,
at least which have been investigated under the re-
searches/developments of document analysis and recog-
nition, can be evaluated with respect to the logical
and physical features of document construction. In
general, physical features are called layout structures
on the basis of the geometric and spatial relationships
among composite elements. Second, we discuss the
methods which have been proposed for individual doc-
uments until today, in accordance with the features of
approaches. The knowledge representation means of
document structures are roughly classified into frame-
based ones and rule-based ones in the traditionally de-
veloped methods/approaches. Also, the analysis and
recognition methods based on these representations are
procedurely organized by means of the interpretation
mechanism of individual knowledge representations.

2. Document Structure

Generally, documents are organized systematically
more or less under some configuration rules, descrip-
tion notations and so on: individual components which
organize each page or whole pages of documents are as-
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sociated mutually with constructive relationships. Usu-
ally, the constructive relationships are assigned to make
individual components meaningful on 2-dimensional
space of page or 3-dimensional space of volume from a
viewpoint of logical and physical structures. These con-
structive relationships are specified as a logical struc-
ture for the inherent property of item and a layout
structure for the locational property of item.

2.1 Logical Structure and Layout Structure

The logical structure and layout structure are basic
views for analyzing document configurations [14], [15].
The logical structure defines the content-based proper-
ties of individual document components with respect
to their relationships among dependent/independent
components: usually, the inclusive relationship is ef-
fective. While, the layout structure specifies the geo-
metric/spatial positions of individual document compo-
nents with respect to their physical page structures. In
the layout analysis or structure recognition, the knowl-
edge about layout structure is mainly used because this
structure can represent the structural positions of in-
dividual components explicitly on 2-dimensional space
and it is easy to analyze/recognize document compo-
nents constructively.

Additionally, the layout structure may be classified
more or less into the logical and physical layout struc-
tures in accordance with the allocation means of indi-
vidual document components [16], [17]. In some docu-
ments such as tables, individual composite elements are
allocated into the predefined fields with respect to the
attributes regularly. While, in other documents such
as article pages, each composite element is located rel-
atively with respect to the physical features of other
composite elements (e.g. the sizes, volumes, etc.). Of
course, in case of article page, the approximate struc-
ture is physically specified in advance. Namely, the
logical and physical layout structures take a role to dis-
tinguish the features of individual documents. Figure 1
shows a classification of typical documents with respect
to the relationship between the logical and physical lay-
out structures. Of course, every existing document is
not always distinguished well under such relationships.
In Fig. 1, the documents are classified into 4 types [18].

[Document type-1]

This type is too strongly dependent on the physical
layout structure. The positions, lengths and so on of
individual items are always fixed in advance. For exam-
ple, application-forms, banking checks, and questionar-
ies are typical.

[Document type-2]

This type is specified by the logical layout structure

Fig. 1 Document types.

more effectively than by the physical layout struc-
ture. Namely, the position of each item may be moved
up/down or left/right from the normal location accord-
ing to the interrelations among mutually related items
or among previously allocated items. For example, cat-
aloging cards, letters, and business cards are typical.

[Document type-3]

This type is dependent on the physical layout structure,
as well as the document type-1. In comparison with
the document type-1, this type may be complex in the
structure (including hierarchical or repeated items) or
the layout structure may be guided by other elements
(including line segments, blank areas, etc.). The posi-
tion, length and so on of each item are almost fixed.
For example, table-forms are typical.

[Document type-4]

In this type, the positions, lengths and so on of in-
dividual items are ordinarily dependent on those of re-
lated items or other items. Generally, though the global
document structure is predefined by the physical lay-
out structure in this type of document, the allocation
strategy for the practical locations of individual items is
wholly specified by the constructive relationship among
individual items. Namely, this type is related to the
physical layout structure in terms of the whole out-
put forms, and also is arranged by the logical layout
structure with respect to the locations and shapes of
individual items. For example, newspaper-pages and
article-pages are typical.

Thus, we observe that different types of documents
should be better processed so as to be consistent to the
characteristics among items with respect to the logi-
cal layout structure and physical layout structure. At
least, the optimal recognition methods make sure of the
processing efficiency and recognition ratio as well as the
flexibility, adaptability and applicability of processing
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mechanism.

2.2 Approach

Until today, many approaches/methods have been pro-
posed for various kinds of documents. Of course, these
approaches/methods were more or less investigated
by depending on application-specific document struc-
tures. The approach is categorized into the bottom-
up and top-down ones [14], [15], [18]. The bottom-up
approach has been traditionally applied under the im-
age processing techniques, while the top-down approach
was addressed popularly in about 10 years ago under
the knowledge-based processing. In the top-down ap-
proach, it is important to specify knowledge about doc-
ument features declaratively, which helps the analysis
of structure and the interpretation of individually ex-
tracted items. This knowledge is called the document
model.

However, it is not easy to define this document
model directly for various types of documents or com-
plex documents. Thus, the hybrid approach which is
composed complementarily of top-down and bottom-up
approaches, is effective in many cases: in the first step
the bottom-up approach is applied to the document
images in order to approximately analyze/extract the
composite elements (as the transformation from pixel-
based data to vector/symbolic-based data); and then
in the second step the top-down approach is applicable
to the interpretation of transformed vector/symbolic-
based data with the document model. Of course, as
another framework the bottom-up and top-down ap-
proaches may be cooperatively integrated. Figure 2
shows such individual approaches conceptually.

(a) bottom-up approach (b) top-down approach

(c) hybrid approach

Fig. 2 Top-down and bottom-up approaches.

2.3 Document Model

The document model, which takes important play in
the top-down approach as shown in Fig. 2, specifies
the constructive features about document configura-
tion, composition rule, description rule, data domain
and so on. Namely, the document model is a kind
of knowledge about document structure [14]–[18]. Al-
though it is better to define this document model more
generally in order to apply many kinds of documents
effectively, the currently proposed frameworks for spec-
ifying document models depend on application-specific
or similar document classes. This is because it is dif-
ficult to interpret document structures successfully by
using the more abstracted document model. Addition-
ally, the description information in document model is
distinguished from the logical information and physical
information [18]–[20].

a) Physical or logical representation

The layout structures of documents are dependent on
application-specific usages. The difference between the
physical representation and logical representation for
knowledge specification is dominated with respect to 2-
dimensional layout structures of documents. The phys-
ical representation is defined by knowledge specification
means, which make use of coordinate data of individ-
ual items such as positions, sizes, lengths, etc. Logi-
cal representation is constructively specified by means
of interrelated and interdependent relationships among
individual items.

For example, consider two table-forms in Fig. 3.
These documents are different in their physical repre-
sentations but may be the same in their logical repre-
sentations. Of course, these representations are depen-
dent on various specification views for document struc-
tures. However, logical representation is abstracted
more than physical representation. The logical rep-
resentation of document structure is very applicable
to various documents of the same or similar types (or
classes) if the inference mechanism, based on defined
knowledge, is effectively provided. For example, con-
sider two document fragments in Fig. 4. In the logical
representation, the predicate “neighbor(A,B)” directly
shows that item blocks (or fields) “A” and “B” are ad-
jacent, and is applicable to (a) and (b). In the physical
representation, the coordinate data of (a) and (b) must
be checked interpretatively whether they are the same
positions for x and y-axes. Of course, the meanings of
neighboring relationships may be defined in accordance
with individual processing and interpretation schema.

b) Abstraction level

In specifying knowledge about documents, we can con-
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(a)

(b)

Fig. 3 Example of table-forms.

centrate on various characteristics of documents and
represent them as usable knowledge [19]–[22]. In this
case, the representation method depends on the use of
knowledge and the interpretation of document images.
We call the representation range of knowledge the ab-
straction level. The higher the abstraction level is, the
stronger the applicability of knowledge becomes. For
example, consider the fragments of table-forms shown
in Fig. 5.

These fragments are specified as the neighboring
relationships among rectangular item blocks (or fields):
“A,” “B,” “C” and “D.” In Fig. 5, three different frag-
ment structures are illustrated if we represented the
adjacency relationships with commonly shared line seg-
ments among two rectangular item blocks (or fields),
we can specify the relationships as illustrated in Fig. 6.
The arrow indicates the relationship, and the symbols
“h” and “v,” which are attended with arrows, show
whether these neighboring blocks (or fields) are con-
nected horizontally or vertically. Individual document
fragments are represented by different neighboring re-
lationships, respectively.

If we make use of the upper-left corners of indi-
vidual rectangular item blocks (or fields), the resulting
adjacency relationships are illustrated in Fig. 7. In this
figure, these different document fragments are specified

(a)

(b)

Fig. 4 Logical and physical representations.

(a) (b) (c)

Fig. 5 Fragments of table-forms.

Fig. 6 Representation by commonly shared line segments.

by the same notations as those in Fig. 6. The distinc-
tion between the representation in Fig. 6 and that in
Fig. 7 is clear. Although the representation for adja-
cency relationships in Fig. 6 is different in accordance
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Fig. 7 Representation by upper-left corners.

with their geometric structures, those in Fig. 7 are the
same even if their geometric relationships were differ-
ent. Of course, Fig. 5 (b) may be transformed into an-
other adjacency relationship. Item block “B” is a neigh-
bor of item block “D” by means of the arrow “v” in
place of the arrow “h” between item blocks “C’ and
“D.” Such a difference is derived from specification
views of individual knowledge designers. Thus, both
specifications are true for the layout analyzer: in our
case, it is only one processing purpose that the layout
analyzer judges whether the currently parsing layout
structure is consistent with the predefined knowledge of
this table-form. At least, we can conclude that the rep-
resentation means in Fig. 7 is more strongly abstracted
than that in Fig. 6.

c) Semantic or syntactic information

Currently, knowledge which is usable for analyzing and
recognizing document images is almost composed on
the basis of the layout structures of documents. This is
because the currently proposed methods focus mainly
on the geometric characteristics of document structures
and distinguish individual items with the assistance of
structure analysis one by one. However, these meth-
ods based on the models of layout structures are not
always applicable to various documents: for example,
consider the cases where the layout structures are irreg-
ularly transformed from the original forms or where the
structural characteristics are not extracted sufficiently.

In general, the recognition results, which were dis-
tinguished only by means of applications of syntactic
knowledge, may not be always correct. This is because
the processing based on the syntactic knowledge is too
heavily dependent on the representation means of ob-
jects. Thus, we must investigate other knowledge with
a view to resolving such a problem. We call it semantic
knowledge [19], [20]. Semantic knowledge is information
which defines the domains of individual items and spec-
ifies the interdependent and interrelated relationships
among items. Semantic information is complementary
to syntactic information with a view to understanding
document images. The issue about document image
understanding not only focuses on the development of

an effective method for extracting and classifying indi-
vidual items automatically, but also must concentrate
on making sure that the identified results are valid.

3. Document Model and Analysis Method

Generally, the recognition of document structure can be
looked upon as the paradigm, illustrated in Fig. 8. The
document class recognition may be not addressed under
the framework of document analysis and recognition ex-
plicitly [23]. Many researches/developments excluded
this document class recognition as the direct subject
because the documents to be analyzed are too strongly
dependent on the application and also the main features
about layout structures of documents are explicitly pre-
specified. The layout recognition, item recognition and
character recognition are important modules to extract
and classify the meaningful information from the doc-
ument images, though the document class recognition
takes an important role to expand to a wide-range of
applications progressively [3]–[5], [24].

The layout recognition separates individual item
groups under the constructive relationship and is the
most critical procedure in the document analysis and
recognition. This procedure divides 2-dimensional doc-
ument data into groups of 1-dimensional item sequence
data. The item recognition identifies individual items
as meaningful composite elements of documents under
the descriptive relationship. This procedure transforms
1-dimensional item sequence data into ordered (or un-
ordered) collections of 0-dimensional character data.
Finally, the character recognition extracts individual
characters/symbols as meaningful words/notations un-
der the data formats or domain values. Of course, these
procedures may be not always organized systematically
or the objects to be recognized may be not always deter-
mined uniformly. This is because the recognition pro-
cedure is dependent on the specification of document
model. Some methods do not separate these three layer
procedures independently; and other methods organize
three layer recognition procedures explicitly. The lay-
out recognition and item recognition are composed un-
der the complementary organization, and the recogni-
tion level between these procedures is not explicit: in
one method the item recognition is not explicitly pro-
vided when the item sequence rule is very simple or
when items are easily classified in the layout recogni-
tion.

The document model is classified into frame-based
means and rule-based means, as the knowledge rep-
resentation. Also, the frame-based means is divided
into list-based means, tree-based means and graph-
based means [14], [18]. Generally, the list-based means
is adaptable directly to analyze the structure, and also
is more effective because the knowledge representation
is very simple. On the other hand, the rule-based
means is applicable to analyze more complicated docu-
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Fig. 8 Framework of document image processing.

ment structure, because individual items as compos-
ite elements of documents are inferred through the
constructive relationships among individually adjacent
items [25]–[27]. Namely, in the document types shown
in Fig. 1 the documents formed deterministically by
the physical layout structure are possibly specified by
means of list-based knowledge representation. On the
contrary, the documents specified irregularly by the log-
ical layout structure should be analyzed through rule-
based knowledge representation.

Concerning the layout analysis methods, the recog-
nition paradigm is shown with respect to individual
document types, hereafter. The layout recognition
based on the layout knowledge must analyze/interpret
the document structure to identify individual item data
with the applicable document model, which specifies
not only layout knowledge but also other various infor-
mation about the documents. Namely, the knowledge-
based layout recognition process is organized systemat-
ically as the model-driven approach. Here, we address
different approaches for various types of documents
and arrange individual frameworks from viewpoints of
knowledge representation and processing mechanism.

[Document type-1]

All item data are always located to the predefined po-
sitions, often associated with some leading words (or
key terms) and so on. Basically, individual data items
can be assigned line by line. Thus, the layout knowl-
edge is very simply and certainly specified on the basis
of the locations of individual data items. The struc-
ture of layout knowledge is representable by the list

Fig. 9 Framework of document type-1.

(or frame). In this case, the layout recognition pro-
cess can be organized conceptually as shown in Fig. 9.
The document images are analyzed directly by appro-
priate image processing routines under the adaptation
of layout knowledge. Of course, this process is mainly
employed in the top-down approach.

For example, the method for the application-forms,
proposed in [28], is typical. And, many tradition-
ally proposed knowledge-based (or model-driven) ap-
proaches are categorized into the processings for this
type of document with the knowledge representation
means.

[Document type-2]

In this type of document, individual data items are con-
trolled mainly by the logical layout structure with re-
spect to the location: the positions of data items are
variously alterable by other related data items. Thus,
the layout knowledge cannot accommodate the loca-
tional information effectively. Though some methods
which used coordinate data to assign the positions of
individual data items had been reported, these meth-
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Fig. 10 Framework of document type-2.

ods are too strongly limited concerning the adaptabil-
ity: of course, these methods introduced the reasonable
matching ranges for the preassigned coordinate data in
order to get rid of disadvantages for the adaptability,
but they were unsuccessful to apply well to variously
organized instances. Namely, in comparison with the
document type-1, it is better that the layout knowl-
edge in the document type-2 should exclude coordinate
data (as physical information) such as the positions,
sizes, lengths, etc. [19], [20].

For example, the method, proposed in [4], [24] is
very applicable to various documents of this type: busi-
ness cards, cataloging cards, reference lists, etc. This
layout knowledge is defined by the tree as a sequence set
of partition operations, based on the neighboring rela-
tionships among individual data items (as logical infor-
mation) [29], though many conventional methods adapt
ad hoc means which specify the constructive structure,
coordinate data and so on about individual data items
(or physical properties of data items) directly. Fig-
ure 10 shows the layout recognition process based on
such operations, conceptually. Of course, this process
is composed in the top-down approach, as well as that
of the document type-1.

[Document type-3]

This type of document is commonly organized as the
table-form and individual data items may be allocated
to the predefined positions as well as the document
type-1. Moreover, individual data items may relate to
other data items hierarchically or repeatedly [30]. In
some cases these data items are surrounded with verti-
cal/horizontal line segments [31] or in other cases they
are separated by blanks [32]. Of course, this type of
document is constrained strongly by the physical lay-
out structure. The layout knowledge can be represented
by the tree because the hierarchical structures among
data items can be regarded as the upper-lower relation-
ship among nodes in the tree and the repeating struc-
tures can also be defined as the attribute of the upper
node [33], [34].

For example, the method, proposed in [19]–[21],
[23], [31], [32], specifies the complex structure, using two
different binary trees: global structure tree and local
structure tree. The global structure tree specifies the
characteristic structure such as hierarchy and repeat-

Fig. 11 Framework of document type-3.

ing in addition to the constructive relationships among
data items/groups. Also, the local structure tree de-
fines in detail the connectivities among data items in-
dividually. Figure 11 shows a layout recognition pro-
cess conceptually. In this figure, two different process-
ing phases are illustrated: first, the analysis phase ex-
tracts the characteristic points (as upper-left corners of
data item fields, generated from vertical and horizon-
tal line segments) from document images by means of
the bottom-up approach, and then the interpretation
phase distinguishes the extracted characteristic points
with the layout knowledge in the top-down approach.

[Document type-4]

In this type of document, individual data items and
their composite elements are more complicatedly inter-
related than the previously addressed document types.
The positions of individual data items or composite ele-
ments are too strongly dependent on the previously al-
located data items or other related composite elements
under the physical layout structure. The layout knowl-
edge can be defined by the rules.

For example, the method for the layout recogni-
tion of Japanese newspapers, proposed in [35], or the
method for the layout recognition of English newspa-
pers, proposed in [36], is composed of production sys-
tem in order to establish the correct correspondence
among interrelated data items/elements. The frame-
work of this layout recognition is shown in Fig. 12. The
approximate processing mechanism is the same as that
in the document type-3: first, the analysis/labeling
phase extracts candidates for composite elements or
data items from document images and organizes the
extracted candidates as a graph/list to determine the
constructive relationship in the bottom-up manner;
and second, in the top-down manner the interpreta-
tion phase interprets the constructive links among the
extracted candidates (as a graph/list) with the layout
knowledge (as a set of rules) and distinguishes the struc-
ture by making the connectivities among data items
and/or composite elements clear. In this case, the lay-
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out meta-knowledge was used in [35] with a view to
making the control for rule interpretation easy. This
is because the layout meta-knowledge can make the in-
terpretation efficiency effective by classifying different
rules into the similarly related sets. Of course, this
layout meta-knowledge itself is also represented as the
rules. The method for the layout recognition of article-
pages [37] is simpler than those of these newspapers be-
cause the physical layout structure in articles is more
explicit than that of newspapers and also the logical
layout structure is simpler than that of newspapers.

4. Document Type and Layout Knowledge

In order to apply appropriate representation means of
layout knowledge and the processing mechanisms to
various types of documents correspondingly, it is bet-
ter to make the recognition ratio and processing effi-
ciency high. Of course, the recognition process is more
or less dependent on the representation means of layout
knowledge. In this case, we must pay attention that the
representation means of layout knowledge, addressed

Fig. 12 Framework of document type-4.

Fig. 13 Representation means of layout structures.

in Sect. 3, are not always applicable to the correspond-
ing document types, but other means may be usable to
some document types. However, it is very important for
us to focus on the relationship between document types
and knowledge representation means. This is because
the more strongly documents are dependent on the log-
ical layout structure, the more complex the knowledge
representation means become.

Figure 13 shows that individual document types
are organized under the relationship between the phys-
ical layout structure and logical layout structure ap-
proximately. Additionally, in this figure these docu-
ment types are arranged in accordance with the rep-
resentation means of layout knowledge: especially, in
the document type-3 (such as business cards [4], cata-
loging cards [30], business/official letters [38], etc.) the
layout knowledge can be defined as a set of operations
for partitioning regions hierarchically though the lay-
out knowledge in the other document types specifies
the properties of individual data items or/and relation-
ships among data items directly. This is because the
documents of document type-3 are almost independent
of the physical layout structures and are possibly de-
rived from the logical layout structures.

Furthermore, we discuss the relationship between
the logical layout structure and physical layout struc-
ture from a viewpoint of knowledge representation
means. In four types of documents, various kinds of
knowledge representation means are used: lists, trees,
graphs (or networks) and rules. The list, tree and graph
are fundamentally frame-based representation means,
and these are smartly applicable when the document
structure is explicitly definable under the physical lay-
out structure, except the document type-2 (in the doc-
ument type-2 the knowledge representation means are
not to specify the locations and/or structures, but to
specify the operations).
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If the document structure could be defined strongly
by the physical layout structure, it is better to make
use of simpler frame-based representation means: the
list is more successful than the tree or graph in the
document type-1 because the processing efficiency is
superior, and the knowledge definition/management is
easy; and the tree is more effective than the graph in
the document type-3, similarly. Of course, in case of
the document type-3 the graph is adaptable but such
selection is not smart. In comparison with these frame-
based layout knowledge representation, the rule-based
knowledge representation is very powerful. However,
this selection often generates drawbacks for the pro-
cessing efficiency because the knowledge representation
becomes complex and also the interpretation phase ex-
hausts much time to navigate on many possibilities.

When we try to analyze/recognize the layout struc-
tures of some documents, it is very important to make
use of simpler knowledge representation means, as pos-
sible as we can, for most basic and characteristic prop-
erties of document structures, and then specify other
properties effectively which are inherently dependent
on individual documents.

5. Other Issues

In this paper, we mainly addressed model-based doc-
ument analysis and recognition approaches from view-
points of knowledge representations and analysis meth-
ods. However, the research/development issues, at-
tended with document analysis and recognition are not
limited on the discussion points in this paper, but ex-
tend to various kinds of documents (e.g. maps, di-
agrams, music books, engineering drawings, business
graphs, etc.) [12], [13], [39]–[41], data driven approaches
for technical problems (e.g. segmentation of compli-
cated composite document elements, separation among
touched characters or line segments, extraction of char-
acter strings from attended backgrounds, etc.), analy-
sis/recognition of complex documents or mixed types
of documents, recognition of handwritting characters
from filled-in types of documents, document processing
for applications or on applications (e.g. OCR, informa-
tion retrieval, WWW server, etc.) and so on [6]–[13].

Of course, these topics related to the subject of
document analysis and recognition have to investigate
as a fundamental means for the construction and uti-
lization of usable information bases in order to make
the future direction clear. Currently, the results de-
rived from researches/developments in this document
analysis and recognition are not always usable or ap-
plicable as their own complete systems/packages. The
document analysis and recognition is looked upon as a
functional module of OCR, and takes an important role
in the data input tasks.

6. Conclusion

In this paper, we addressed the layout recognition sub-
ject. Many documents have their own layout structures
more or less, and the layout recognition methods work
well, using the layout knowledge which has to be estab-
lished effectively from such inherent layout structures
under the model-driven (or top-down) approach. Such
a framework is very smart in point of the flexibility, ap-
plicability and adaptability of processing abilities, and
also makes the processing efficiency and recognition ra-
tio high logically.

The research/development history for document
analysis and recognition counts up about 20 years.
Also, many useful products have been proposed: in
particular, character recognition and drawing inter-
pretation. Additionally, since 1990 the knowledge-
based approach based on the model-based understand-
ing paradigm has mainly been investigated eagerly,
and currently presents most basic framework. Of
course, the approaches/methods related closely or com-
plementarily to this approach are also investigated in
a wide range of applications with a view to analyz-
ing/recognizing various kinds of documents, attaining
high recognition ratio, making the processing efficiency
successful, and making more complicated documents
effectively. At least, as one of the future topics for the
document analysis and recognition, it is so desirable
that these subjects should be expanded in a wide range
of applications.
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