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Abstract

In this paper we describe a top-down approach to the seg-
melltation alld representation of documents containing tab-
ular structures. Examples of these documents are invoices
and technical papers with tables. The segmentation is based
on an extension of X-Y trees. where the regions are split b.....
means of cuts along separators (e.g. lines). in addition lo
ClItSalong white spaces. The leaves describe regions con-
taining homogeneous information and cutting separators.
Adjacency links among leaves of the tree describe local re-
lationships between corresponding regions.

1. Introduction

Document segmentalion is a basic task in storage and re-
lrieval syslems, and is eilher attacked by bottom-up or top-
down methods [I]. Basically, in bottom-up analysis con-
nected components are extracted from the image and are
subsequenlly aggregaled in higher level structures, crealing
words, lext lines, paragraphs, and so on (e.g. RLSA: Run
Length Smoolhing Algorilhm). In lop-down analysis a page
is segmenled from larger componenls lo smaller subcompo-
nents. Far inSlance in Ihe X-Y tree decomposition, the page
is recursively split in sub-parts by altemating horizontal and
vertical cuts along spaces [2].

Top-down melhods are generally faster and have the ad-
vantage of directly extracting a geometric hierarchy among
regions, that is frequently tightly linked with the logical
structure of Ihe document. Bottom-up methods appear to be
more appropriate for "non-Manhattan" layouts (e.g. pages
where figures are intermixed both in and around text).

In this paper we describe a document layout analy-
sis method for working with documents containing tabu-
lar structures. In particular wc are interested in the anal-
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ysis of invoices [3], a key application of the STRETCH
project I. The X-Y tree approach appears appropriate for the
segmentalion of invoices that are generally based on a reg-
ular layout. However, invoices are generally strongly based
on tables, and the X-Y decomposition cannot proceed in-
side these regions, for the presence of lines. In order to face
this problem, we modify the cutting modality of the X-Y
approach, by introducing a more generai concept of separa-
tors, and considering also cuts corresponding to horizontal
and verticallines.

The second property of invoices Ihat must be taken into
account is that logical relationships between objects are
mostly local. For instance, the field containing the tOlal
amount is usually printed elose to the keyword "Total". In
order to have an efficient description of adjacency relation-
ships among objects, wc propose to add adjacency links be-
tween pairs of leaves of the tree.

In Section 2 we describe the segmentation approach,
whereas in Section 3 we analyze the use of M-X- Y tree
for the representation of the page layout. In Section 4 we
report some examples of the segmentation obtained by the
proposed approach.

2.X-Ytree segmentation

The X-Y tree ([2], [4]) is a well-known top-down method
far page layout analysis. The basic assumplion that is be-
hind this approach is the fact that structured elements of the
page are generally laid out in rectangular blocks. Further-
more the blocks can almost always be divided inlo groups
in such a way that blocks that are adjacent to one an-
other within a group have one dimension in common [2).
The document is spii! into successively smalh::r rectangu-
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