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Abstract

Major digitization efforts around the world has resulted in archiving rare and precious books in
Indian languages. Effective access to such repository is limited due to heterogeneous nature of
the document image collections. In this thesis, we explore different challenges and problems
associated with effective access to the content in document collections and present machine
learning based solutions for the same. We develop trainable algorithm for estimating the ideal
parameter settings and apply it for document image enhancement and separation of text from
graphics. Depending on the quality of the document images the performance of the digitization
process is greatly influenced. In such environment, it is critical to have good image quality
assessment method to help control the digitization performance. We present a document image
enhancement scheme based upon assessment of the image quality. The experimental evaluation
is presented on document collections belonging to Indian and English script.

Next, word image based document image retrieval scheme is presented. We introduce a
compression scheme that exploits the basic geometric primitives to represent the word image
skeleton and apply it for retrieval and content adaptation application. The word image re-
trieval framework presented uses proposed representation with Latent Semantic Analysis (LSA)
and Probabilistic LSA for retrieving document images. A SVG representation derived from
the word structure primitives for rendering and accessing document images through common
browsers on desktop or mobile devices is presented. Experimental results are shown on De-
vanagari, Bangla, and Telugu script documents.

Further, to improve the access to content in document images we introduce an active learn-

ing based approach for improving the optical character recognition (OCR) accuracy. Experi-

vil



mental evaluation of the proposed framework is shown on document collections of Devanagari,
Bangla and Telugu script. Finally, method of document image retrieval using multi-modal in-
formation fusion is presented. A multi-modal indexing scheme for retrieving document images
is presented by learning based combination of text and info-graphics. The evaluation is shown

on English document images.
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