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Abstract

The work presented in this thesis explores the use of context information for document
image interpretation, information extraction and retrieval of the desired information. We
introduce a human perception-based method for representing document images in the
form of a graph of homogeneous regions of text and non-text elements. We use this
representation for other document understanding operations such as document labeling,
extraction of logical units and retrieval of intended information. The algorithm is eval-
uated on a large collection of documents from scanned newspaper images and standard
datasets. We also compare the method with some popular page segmentation algorithms

and show encouraging results.

Tables present in documents are important layout entities which are used to com-
pactly communicate significant information in rows and columns. We present a novel
learning-based framework to identify tables from scanned document images. The ap-
proach is designed as a structural labeling problem, which learns the layout of the docu-
ment and labels its various entities as table header, table trailer, table cell and non-table
region. We develop features which encode the foreground text block characteristics and
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the contextual information. These features are provided to a fixed-point model which
learns the inter-relationship between the blocks. The fixed-point model attains a contrac-
tion mapping and provides a unique label to each block. We compare the results with
that of Condition Random Fields (CRFs). Unlike CRFs, the fixed point model captures
the context information in terms of neighborhood layout more efficiently. Experiments
on the images picked from UW-III (University of Washington) dataset, UNLV dataset
and our dataset consisting of document images with multi-column page layouts, show the

applicability of our algorithm in layout analysis and table detection.

Next, we present a hierarchical model to extract newspaper articles, which works
in two stages. In the first stage, a semantic label (heading, sub-heading, text-blocks,
image and caption) is assigned to each newspaper block (segmented using the human-
perception-based method, mentioned earlier). The labels are then used as input to the
next stage to group related blocks into news articles. A comparison with the state-of-
art method shows the applicability of our algorithm for newspaper labeling and article

extraction.

In the final work, we explore the utility of layouts and sub-layouts in image retrieval
and propose an efficient graph-based matching algorithm, integrated with hash-based in-
dexing, to prune a possibly large search space. During the extraction of layout entities,
we handle cases of segmentation preprocessing errors (for text/non-text blocks) with a
symmetry maximization-based strategy, and account for multiple domain-specific plausi-
ble segmentation hypotheses. A user can specify a combination of sub-layouts of interest
using sketch-based queries. The system supports partial matching for unspecified layout
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entities. Newspaper images are rich in layout and exhibit a good number of local layout
matches with other documents like magazines, newsletters and journal pages. We show
promising results of our system on a database of unstructured entities, containing a large

number of newspaper images.
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