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ABSTRACT

In this paper, we propose a method for automatically inferring the different page templates used to layout the document
content. The first step of the method consists in performing a logical analysis of the document. Depending of the
coverage of this step, a given number of document elements will be labeled. Then geometric relations are computed
between these labeled elements, and page templates candidates are generated using frequent related elements. A fuzzy
matching operation allows for selecting the most frequent and relevant page templates for a given document. Such page
templates can be used to correct errors produced during the different previous steps of the document analysis: zoning,
OCR, and logical analysis. Evaluation has been performed using the INEX book track collection.

Keywords. document layout analysis, geometrical analysis, logical anaysis, page template, typography,
unsupervised learning

1 INTRODUCTION

Document Analysisis often described as a two-step approach: first a physical/geometrical layout analysis is performed,
whose goal is to identify a set of homogeneous regions of a given type, mainly text and figure. The next step, a logical
layout analysis, aims at labeling the regions with a specific label. The methods used for this labeling task very often rely
on a priori knowledge of the type of documents. As mentioned in [1], the output characterization of both steps is not
particularly well-defined: the terms page model and document model refer to different formalizations and scope in the
literature. Following [1], we consider that a better view [sic] would be to model these outputs in terms of typesetting
systems. We present here a first experiment around the notion of page template, commonly used by typesetting systems
to organize the global layout of a document. We present in this paper a method to automatically infer such page
templates from a document without manual annotation.

The use of page layout model is not new in the field of Document Analysis. One application relates to document/page
categorization and/or retrieval [10;12]. A more related work is around logical labeling: elements are labeled using local
features but also spatial/geometrical relations between elements in a page [2;6;7]. This work is usualy illustrated or
evaluated using very specific and highly-structured samples such as business cards or the title pages of articles. An
interesting work is presented in [6;7]: a graph-based approach is used to label elements in a page. Their model layout
graph is a priori known and annotated examples are required to tune the system. In [12], a similar representation of
document layout is used, but the layout graph is inferred from labeled samples (elements are manually labeled). In this
paper, instead of providing specific page templates, logical labeling components are required to bootstrap the template
inference

Most of the types of documents used for these experiments correspond to pages with many labeled element such as title
pages, business cards, letters. In this work we would like to show that the use of page template is worthy even for
"common" books such as novels, and that the automatic inference of these page templates is possible, given a set of
generic components. We will show that a main advantage of the method is to be able to correct labeling errors made by
these components. The remaining part of the article is organized as follows: Section 2 details the notion of page template
and illustrates it with an example. We use simple but relevant typographical notions in order to ground the model of
page template. Then Section 3 describes the different steps of the method, and evaluation is provided Section 4. We
conclude by explaining the different usages of the inferred page templatesin a Document Conversion system.

2. NOTION OF PAGE TEMPLATE

Notions such as document/page template and master document/page are common in any typesetting system (even though
they do not cover exactly the same notion from system to system). OpenOffice Writer uses page style to describe pages



in a document: "In Writer, page styles define the basic layout of pages, including page size, margins, headers and
footers, borders and backgrounds, number of columns, and so on.". [OpenOffice wiki, working with page styles]

Thiswork uses the fact that document content islaid out using a set of page templates. Reverse engineering from a given
document should then be possible in order to infer its templates. Our work aims then at automatically inferring a set of
page templates after a logical analysis has been performed on a given document. Our page layout meta-template
definition is somehow similar to these found in [4;6] and is the following: a page template is composed of a set of
labeled elements having typography-based geometric relations. Formally a page template is a graph, where nodes
correspond to labeled elements and edges correspond to geometric relations,

pageTemplate = {{n}=1.n, {R(M,N) ij=22.m}}

n; = (label), where the label s correspond to the labeling components.

R(ab) ={L(a,b),value}

L € ({l-justified, I-centered,|-flush-left, I-flush-right, | in { vertical ,horizontal}},

where N isthe number of nodes (labeled elements), and M the number of relations between nodes.

Elements are commonly represented by zones (rectangles). They are labeled: Only elements recognized by the logical
analysis step are considered by our method. Our logical component library covers the following elements. page header
and footer, page body, enumerated pattern, page number, table of contents entry and corresponding title in body, caption,
footnote, drop cap, image. The different relations between 2 elements are shown below. Since we attempt to model page
template in terms of typesetting system, we use common typographical alignments:
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Figure 1: Typographical relationsused: justified (a, €), right and left ragged (b, ¢, f, g) and centered(d, h).

Tablel: The geomqtrical relations used for‘inferring page templates.
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[6;7] uses a set of somehow similar relations: left-to, right-to and aligned for vertical relations and above, aligned and
below for horizontal relations, while [12] uses the 13 Allen's relations. Our experiments show that the 4 chosen relations
arerelevant and informative enough to cover avery large part of page templates.

A relation R(a,b) between two elements has a value which characterizes more precisely the relation L between aand b
(and is used when matching a page template against a page). The function used to compute this value depends upon L,
and reflects an appropriate distance between aand b. Currently the vertical distance between aand b is used for relations
(@), (b), (c), (d) and the horizontal distance between aand b for the relations (e), (f), (g), (h)

The template inference is possible at document level due to the repetition of pages sharing a same layout template. A
minimal number of pages sharing the same template is then required by the method to produce reliable results. Before
explaining in detail the method used for inferring the page templates, we will illustrate it with an example. Illustration 1
shows the page layout templates generated by our method from one document of our test collection (see Section
Evaluation). The logical components used are these cited above.

— = =]
i |
1
(=) )]
s padge frame == im agje s title
. hesder = caption e pade number

(&) odd page tem plate

(k) even page template

(] tem plate of the first page of a chapter
(ef) illustration page tem plate

Figure 2: The different page templates generated from a document sample.

Depending of the type of document, a single page template (as in a technical document) or several page templates (asin
an illustrated book) can be used in one given document. In this example, two different page templates are used for odd
and even pages (a frequent case for books). A specific page template is used for the first page of the chapters, and for
illustrated pages (composed of the illustration and the caption). The formal template corresponding to the odd pages of
the book (Figure 1(a)) is shown Table 2.

Table 2: Example of geometrical relations describing a page.

templatettl= {{ n#1,n#2,n#3}, {L1, L2, L3}} L1(n#2,n#1) = { X-centered, 16}
n#l = { header} L2(n#2,n#3) = { X-right-ragged, 16}
n#2 ={ pagebody} L3(n#1,n#3) = { Y -justified, 98}
n#3= { pagenumber}

Interestingly but not surprisingly, a particular element plays a very specific role: the page body, the page zone where the
foreground content is laid out. Page body (called type area by typographers asin [8]) is a key notion in page design as
explained by Mdller-Brockamnn. The content is organized within this zone and elements share most of their relation
with it. The use of page body to describe page template is one novelty in this work, and alows for the use of pure



typographical alignment relations between elements. This key layout element (page body) is often ignored by previous
work, one exception is[10], which illustrates different advantageous uses of it.

3. THEMETHOD

We will now describe the different steps that are performed for generating a set of page templates for a document from
the 2008 INEX bookStructure competition, Bible Myths'. As input the method takes a document, which is represented
as a set of pages, these pages containing textual and image elements defined as geometrical regions (common output
after physical analysis). An example of such input is shown Figure 3.d.

Sep 1: Run Logical Components

Available logical components are applied to the document in order to identify logical elements. In the rest of the paper,
we call labeled element, a page element recognized by one of the components. Obvioudly the output of these components
may be noisy, but we will see how the method is not only able to cope with noise, but also to correct some types of noise
(see Section 2 for the list of components we use).

Sep 2. Compute geometrical relations between labeled elements

For each page, all possible relations between labeled elements of this page are computed. The relations used are those
given Table 1. With each page is associated the set of relations contained init.

Sep 3: Infer thelist of pagetemplate candidates

All the sets of relations are collected and associated with the list of pages in which they occur. Table 2 shows some of
the relations generated from the book shown as example and their frequency: the number of pages where they occur. The
most frequent page template is composed of the following relations (PB: page body; PN: page number, header: page
header), and corresponds to the even page template.

relation 1: X Centered(PB#1, header#0)
relation 2: Left(PB#1, PN#2)
relation 3: Y Justified(PN#2, header#0)

The second page template corresponds to the odd page template. The third one isinteresting since it corresponds to noisy
pages where the page number was missed by the OCR engine. For these pages only the relation between page body and
page header is extracted.

Table 3: Set of geometrical relations generated. Read thefirst relation as. element PB in relation with header
(XCentered) and PN (Left); and element PN in relation with header (Y Justified)

Page cover age (# pages) Set of geometrical relations generated
210 X Centered(PB,header), Left(PB,PN), Y Justified(PN,header)
201 X Centered(PB,header),Right(PB,PN), Y Justified(PN,header)

22 X Centered(PB,header)

19 X Centered(PB,header),Y Justified(PN,header)
18 Right(PB,PN)

16 Right(PB,PN), Y Justified(PN,header)

12 X Centered(PB,header), Left(PB,header)

! available at www.archive.org/detail s/biblemythsandthe00doanuoft



2 X Centered(PB,header), TOP(PB,header)

2 X Centered(PB,title), BOTTOM(PB,PN), Right(PN, title)

2 Xcentered(PB,header), Right(PB,PN), Left(PB, title)m Y Justified(PN,header)

Then the value for each relation is computed (it specifies the distance between both related elements) by applying a
function over the series of values provided by the labeled elements in the pages where the relation occurs. The function
used is the arithmetic mean. In addition, if the standard deviation of the series is higher than a given threshold, the
relation is not considered as a geometrical one (we suppose then that there is no fixed distance between both elements),
and is discarded from the set of relations of the template. The values obtained for the most frequent template are (the
value unit depends on the input document):

relation 1: X Centered(PB#1, header#0) =17
relation 2: Left(PB#1, PN#2) =16
relation 3: Y Justified(PN#2, header#0) =98

This means that the mean val ue between the elements PB and header for the first relation is 17 (pixels). We will refer to
this page template as template #1 in the rest of the section.

Sep 4: Pagetemplate assignment and correction

As a document may use several page templates we adopt a sequential covering strategy to infer them: among the list of
template candidates, we first select the one which covers the greatest number of pages. We apply it over al pagesusing a
fuzzy matching method to cope with noise. This allows for correcting cascaded errors such as labeling errors. The
matched pages are discarded, and we select the next page template with the same method. The iteration stops when the
remaining template candidates do not cover enough pages (a main parameter of the method).

Step 4.1: Select the page template candidate with the greatest page coverage
The set of relations (template candidate) with the largest list of pages is selected as best template candidate. In our
example, this corresponds to template #1.

Step 4.2: Mark-up pagesthat partially match the current template (correction)

Once the page template is selected, it is matched against all pages of the document not already assigned to a page
template. Since a page template can be viewed as a graph (each labeled element represents a node, and the relation
between elements represents an edge), finding a match between a page template and a page can be considered as graph
matching. [6] proposes for this problem a simplified version of the branch and bound search agorithm. Its solution
allows for full or partial matching thanks to a two-step approach: first finding the best match, then trying finding some
missing elements of the graph. Partial matching corresponds to a page where a set of elements of the template is properly
recognized, but some are missing (not correctly recognized during Step 1 for instance). Once a partia matching is
found, the missing relations allow for the determination of the location of the missing labeled elements. Unfortunately,
[6] requires annotated data to setup weights in the used cost function. Since we do not want to leave the unsupervised
paradigm, we implemented a fuzzy matching algorithm. This matching algorithm requires at least one correct labeled
element in the current template (The algorithm will be explained in the long version, especialy the use of the relation
value discussed Step 3). Fuzzy matching is necessary in order to cope with noise. Noise can be categorized into the
following categories:

1. Missing labeled elements. some labeled elements of the page template where not recognized during Step 1. If
all elements of a page are missed, the current matching agorithm fails.

Wrong labeled elements: labeled elements of the template were incorrectly recognized.
3. Missing text: Objects were missed by OCR, and then cannot be labeled during Step 1.



From template #1, the following 55 pages are added thanks to fuzzy matching:

Added [55]: [8, 14, 22, 24, 26, 36, 78, 96, 192, 196, 210,
448, 460, 462, 464, 486, 492, 526, 528, 530, 534, 556, 568
602, 604, 606, 608, 610, 612, 614, 616]

224, 278, 302, 312, 336, 372, 378, 380, 388, 422, 426, 430,

, 570, 574, 576, 578, 582, 584, 586, 588, 590, 596, 598, 600,

These pages were not in the initial list of pages because of labeling errors, mainly due to OCR errors which impacted

page numbers and page header labeling.

Applying the sequential covering method over the page templates list, the final set of page templates generated from our
book sample isthe following (the minimal coverage of atemplateis set up to 5 pages):

Table4: List of final templatesfor the book Bible Myths (2008 I nex book 00)

TEMPLATE 1 (initially covered pages: 210, added by
fuzzy match: 55)

header#0, PB#1, PN#2

XCentered[[(PB#1, header#0)]] = 17

Left[[(PB#1, PN#2)]] = 16

Y Centered[[ (PN#2, header#0)]] = 98

TEMPLATE 2 (initially covered pages. 201, added by
fuzzy match: 55)

header#6, PB#7, PN#8

XCentered[[(PB#7, header#6)]] = 17

Right[[(PB#7, PN#8)]] = 17

Y Centered|[[ (PN#8, header#6)]] = 66

TEMPLATE 3 (initially covered pages. 11, added by
fuzzy match: None)

(generated due to page number missed by OCR)
header#12, PB#13
XCentered[[(PB#13, header#12)]] = 18

TEMPLATE 4 (initially covered pages. 10, added by
fuzzy match: 35)

Title#34, PB#35
X Centered[[(PB#35, Title#34)]] = -390

Templates #1, #2 and #4 correspond to expected templates (odd/even pages and first page of chapter). Template #3 isa
noisy template which was generated due text missed by the OCR engine and corresponding to page numbers (Solution
for fixing this specific type of zoning/OCR error has been developed, but is beyond the scope of this paper).

Finally there are 62 pages not covered by a page template in

[1,2,3,4,5,6, 10, 12, 16, 18, 20, 25, 28, 125, 138,

565, 567, 572, 580, 583, 585, 592, 594, 618, 619, 620, 621,
634, 635, 636, 637, 638, 639, 640, 641, 642, 643, 644]

our book (bold numbers represent empty pages):

189, 311, 379, 394, 445, 446, 456, 463, 544, 555, 559, 560,
622, 623, 624, 625, 626, 627, 628, 629, 630, 631, 632, 633,

Most of them are part of the front or back-matter of the book, where no relation between labeled elements is found: the
pages consist mainly in a page body (no page header or other significant element).



176 BIBLE MYTIIS.

The story of Buddha’s temptation, presented below, is taken
from the © Siamese Zife of Buddha” by Moncure D. Conway,
and published in his « Saered Anthology,” from which we take it.'
It is also to be found in the #open-king? and other works on
Buddhia went throngh a more lengthy and
severe trial than did Jesus, having been tempted in many different
. The portion which most resembles that recorded by the
\I \Hl\o\'.' narrator is the following

“The Grand Being (Buddhay applied bimself 1o practice asceteism of the ex-
tremest nature.  [fle ceased to cat (that is, he fasted) and held his Im:ML\ .

Thensi: il P HiBs ropal Mars (S B e e i D B A oot it i
Pretending compassion, he said: “Beware, O Grand Being, your state is pitiable
10 look on; you are attenuated beyond measu You are practicing
this_ moy + i vain; I can sce that you will not live through it.

Lord. that art capuble of stich vast endurance, go not forth to adopt n rel
life, but return fo { Jom, and in screr days thou shalt become the Enpersr
of the World, riding over the four great continents.”

king:

To this the Grand Being, Buddha, replied :

4, 0 Mara; Talso know that in seven days T might gnin universal
emplre, ut T possessions. T know that the pursuit of religl
better than the empire of the world. You, thinking only of evil lusts, would
force me to leave all heings without guidance into your power. Avaunt ! Get
how wsay from

“The Tord (ihen) rode onwards, fatent on bis purpose. Tho
flowers. and de odors pervaded the air.”

skies rained

Now, mark the similarity between these two legends.
Was Jesus < out * beginning 10 preach” when he was tempted
s Buddha abont to go forth & to adopt
when he was tempted by the evil spirit.

l)lnl Jesus fast, and was he * afterwards an hungered 77 Sc
did Buddha “ cease to cat,” and was “attenuated beyond measure.”

Did the n:\'il spirit take Jesus and show him *all tho king-
doms of the world,” which he promised to give him, provided he
did not lead the life he contemplated, but follow him ?

So did the evil spirit say to Buddha: *Go not forth to adopt
a religious life, and in seven days thou shalt become an emperor of
the world.”

Did not Jesus xesist these temptations, and. say unto the evil
one, “ Get thee behind me, Satan”

So did Buddha resist the tompmnuns, and said unto the evil one,
“Get thee away from me.”

1Pp. 4 72, 173, 85, Beal: Mist. Buddba, pp. xxviil, xxix.,
+ Translated by Prof, Samuel Beal, and 190, and Haidy: Buddbist Legends, p.
+Soe alzo Bunsen's Angel-Messiab, pp.38, xvil.

@

CHAPTER XIX.

THE TEMPTATION, AND FAST OF FORTY DAYS.

W are informed by the )[atf/ww narrator that, after being bap-
tized by John in the river Jordan, was led b, the spirit into
the wilderness  to be tempted of the ({4 vil.”

* And when be had fusted forty days and jwla ights, L.L was afterward an
hungered.  And when the fompfer came to him f thou be the Son of
TN Y e 157 et OGSO it T ot
Lim up into the holy city, and scttetl fim on @ pinnacte of the temple, andl saith
untohin: * 1fthow be the Son of God, cast (Lyself down.” Al the devil
taketh bim up into au_exceeding high mountain, and sowetk fém all e &
dom of the world, s the glory of them, and saith unto him: * A2 iese £ ings e
1 giee thee i€ thou wilt fall down and worship me.” Then saith Jesus unto i,
* Get thee hence, S: or it is written, Thou shalt worship the Lord thy God,
o i only shult thow serve.” T te devi leaveth bim, and, behold, angels
came and iinistered unto him,

This is really o very l\m_nliar story; it is therefore not to be
wondered at that many of the early Christian Fathers rcjocted it as.
Leing fabulous;” but this, aceording to orthodox teaching, cannot be
done; because, in all consistent reason, “ we must accept the whale
of the inspired autographs or reject the wholz, ind, because, * the
very foundations of our faith, the very basis of onr hopes, the very
nearest and dearest of our Lunnulmtmua. are taken from us, when
one tine of that sacred volume, on which we base everything, is de-
clared to be untruthful and untrustworthy.”*

The reason why we have this story in the New Testament is
because the writer wished to show that Christ Jesus was proof
against all temptations, that Ze too, as well a3 Buddha and others,
eould resist the powers of the prince of evil. This Angel-Messiah
was tempted by the devil, and he fasted for forty-seven days and
nights, without taking an atowm. of food."

1 Mattbew, iv. 1-41. ford, B
S Lartners Works vol. v . 41 * e Dishop of Manchester (Eogland),
3 Words o the Rev. E. Garbett, M. A., ins e * Manchestor Examiner and Tit
sermon presched btors G Doverly o7 ot |t Sae Lillc Budiiom,

©
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After the L‘Vll spirit left Jesus did not ““angels come and minis-
ter unto him ”

So with Buddha. After the evil one had left him * the skies
rained flowers, and delicious odors pervaded the air.”

These parallels are too striking to be accidental,

Zoroaster, the founder of the religion of the Persians, was
tempted by the devil, who made him magni promises, in order
to induce him to become his servant and to be dependent on him,
but the temptations were in vain.'  1lis temptation by the devil,
forms the subject of many traditional reports and legends.”™

Quetzalcoatle, the virginborn Mexican Saviour, was also
tempted by the devil, and the forty days’ fast was found among
them.”

Fasting and sclf-denial we rvances practiced by all nations
of antiquity. The Zindoos have days set apart for fasting on
many different oceasions throughout the year, one of whieh is when
the birth-day of their Lord and Saviour Crishna is celebrated. On
this oceasion, the duy is spent in_fasting and worship. They ab-
stain entirely from food and drink for more than thirty hours, at
the end of which Crishna’s imageis worshiped, and the story of his
tnfracnlons Lirth is read to his lungry worslipers.t

Among the ancient Egyptians, there were times when the
priests submitted to abstinence of the most severe description, be-
ing forbidden to eat even bread, and at other times they only ate
it mingled with hyssop. “The priests in Ileliopolis,” says Plu-
tarel, “have wmany fasts, during which they meditate on divine
things.”™

Among the Subians, fasting was insisted on as an essential act
of religion. During the month Zammuz, they were in the habit
of fasting from sunrise to sunsct, without allowing a morsel of food
or drop of liquid to pa r lips.

The Jews fasts, and on special occasions they
gave themselves up to prolonged fasts and mortifications,

Fasting and self-denial were observances required of the Greeks
who desired initiation into the Mysteries. Abstinence from food,
chastity and hard couches prepared the neophyte, who Lroke his
fast on the third and fourth day only, on consecrated food.

The same practice was found among the ancient Mericans and
Peruvians. Acosta, speaking of them, s

2 Dopis : Origln of Rellgions Del
‘hambers's Enclyclo, art, * Zoroas
5o Kingiboroagh  Aeaicen prr m
vol. ¥L. p. 200, id. » Toid. p. 840,

Lite ond. Tell.of the Tindoon, 3. 131,
Bariog.Gonld s Orlg. Rellg. Beler, vol. L

(b)
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Figure 3: Example of pages corresponding to template #1 (a), template #2 (b), and template #3 (c). Figure (d)
shows the segmentation corresponding to the page shown at (c).




4. EVALUATION

An indirect quantitative evaluation was performed which used a dataset from the INEX BookStructure task presented in
[5]. The ground truth of the data corresponds to the hierarchical structure of 427 books, representing around 146,000
pages. The method is able to generate page templates for 411 books and fails to generate models for 16 books. During
the second step, 27217 additional pages are associated with a template. Table 5 sums up these indicators. To be
associated with a template, each labeled element of the template has to be identified in the page. The new associated
pages correspond to pages with one or more errors, which where fixed by the matching algorithm (noisy non labeled
elements are labeled thanks to the page template).

The 16 books without template correspond to relatively short books (altogether 1674 pages), where templates were
composed of only one element: the page frame. Since this method only considers templates composed of at least 2
elements, no template is associated with these books. It is noteworthy that the page number detector completely fails to
detect page numbers for these books, due to a too high level of noise for these elements (mostly ignored during the
zoning step).

Table5: Coverage of templates before and after fuzzy matching

Total number of pages 146017
(427 books)
Bookswithout models 16
(% of total pages) (1%)
Number of pagesassociated with templates 119412 (82%)
Number of new pagesassociated with templates 27217

after fuzzy matching (19% of the total pages)
Number of white pages 8674 (6%)
(no associated template)

We do not manually annotate this collection to evaluate whether the page templates and their associated pages were
correct. This required too much effort for the whole collection, and annotating a subset (how many books) is not
convincing for us. Therefore we chose the option to indirectly evaluate our method. One key point of the method is the
fussy matching step and we would like to assess whether the fuzzy matching step improves the result or simply
introduces more errors. To achieve this, we focus on a specific page template that corresponds to the first page of
chapters (see Figure 3.c). We are able to evaluate such atemplate thanks to the INEX corpus whose purpose is "test[ing]
and compar[ing] automatic techniques for deriving structural information from digitized books in order to build a
hyperlinked table of contents that could then be used to navigate inside the books" [5]. For this evaluation, we select
pages associated with a page template containing an element labeled "Titl€". Such templates generally correspond to the
first page of chapter, and must occur in the INEX ground-truth. We evaluate the set of the selected pages against the
INEX ground-truth (Table 6). The initial step (no fuzzy match) provides a good precision (93.8%), but a low recall
(55.6). After the fuzzy matching step, precision is still high (89.5, -4.11) and recall gains 10% up 65.6%. This evaluation
might be considered as indicative of the effect of the fuzzy matching step for other templates: it should improve recall
without penalizing too much precision.

Table 6: Evaluation using the 2008 INEX BookStructure groundtruth. Only generated Template corresponding
to chapter first pages are evaluated.

"Title" templates without fuzzy "Title" templateswith correction
matching

Precision Recall Precision Recall

93.6 55.6 89.5 (-4.1) 65.1(+10)




Most of the errors captured by the correction step are due to labeling errors. In the case of the “title” templates, pages
were initially not recognized by the template due to unlabeled titles missed by the ToC entries detector. We also found
some errors due to software bugs, especially in the fuzzy matching algorithms which generate false positives. Thisis a
general drawback of the methods: the more complicated models are, the more difficult applying them becomes. It is
currently difficult to estimate the impact of such bugs before correcting them.

5. DISCUSION

We have presented afirst attempt to automatically generate page templates from a given document. A first prototype was
implemented to validate the idea that page templates can be generated after logical analysis for generic documents. This
prototype can be in many ways improved, but the first experiments are already encouraging: a very interesting feature of
the method is its resilience to errors produced by previous steps and its ability to correct (to some extend) them: either
zoning and OCR errors or tagging errors. A weakness of the method is its need for a set of logical 1abeling components,
which is not aways available to anyone. We are thinking of a solution which will relax these constraints by replacing
these logical components by more general ones. Another extension is the introduction of page flow: page templates are
not randomly chosen and each page template corresponds to a specific use (such as beginning of chapter, back and front
matters). This will generate a document template composed of a constraint set of page templates. Although we though
this quite straightforward, this modeling requires more effort.

This work focuses on page template, but other kinds of templates can be considered targeting a specific organization of a
document: content (text or image), and logical structure. An interesting usage of generating different types of templates
is its insertion in a document analysis system (Figure 4). In a given conversion workflow, steps corresponding to
template generation can be added in several points depending on the type of template in order to correct errors and also
to control the current quality of the workflow. Generally these checkpoints could be used in order to provide feedback to
the system regarding processing quality. These hypotheses are still exploratory but the first tests are promising and could
contribute to the general reflection on document analysi s system design.
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Figure 4: Template generation steps can be added to a workflow to correct and control partial outputs.
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