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Abstract

Augmented Paper Systems involve a more natural interaction
with both physical paper, coupled with the advantages of work-
ing with a networked digital medium. The thesis proposes an
architecture for such a requirement. The user works on an in-
put panel on a table-top where there are physical documents
which can be seen by a camera, as well as a projector whose
output is on the same table. A desirable requirement is for a
user to have a personalised work-space. Natural interactions
with such a mixed-media system typically involves the follow-

ing important sub-tasks.

A user should be able to retrieve a document from a database
by showing to the camera an image of possibly, a part of the
document in question. The illumination in the same could be
far from proper, there could be skew and other deformations
in the exemplar being shown to the camera, plus there could
be occlusions from the hand holding the document, or from
other objects as well. The thesis proposes a robust strategy to
fuse possibly noisy information from more than one source of
measurement, for robust matching, and a geometric hashing-
based strategy to retrieve the matching document. We have
experimented with simple script-independent features for the

same.

Identification of the script itself is an important problem for
two reasons. First, to extract text from a given document needs
an OCR (Optical Character Recognition engine), which works
best when it is told the script of the document in question.



Second, a general search procedure could be simplified if a
database organises documents according to the script: this prunes
out a large part of the search space. We propose an Empirical
Mode Decomposition (EMD)-based method to learn character-
istics of a given script, and use it for automatic script identifi-
cation. This is particularly important for the wide plethora of

Indian scripts which have diversely differing characteristics.

A user working with a technical paper often desires a particular
reading order (for different parts of the paper), which is often
different from the order in which topics are presented in a doc-
ument. A user may need to search the Internet for other related
papers with the same keywords, or other publications of the
same author, or simply search for a particular reference men-
tioned in the paper. For a structured document, we propose a
hierarchical Conditional Random Field (CRF)-based strategy to
learn the structure of different logical components of a research
paper (which could in themselves, be quite different e.g., one
column, two column, and even among these, the IEEE format,
the Elsevier format and so on), and use this to automatically
tag these entities in a given document page. The final contribu-
tion of the thesis is an overall architecture for a seamless paper-
digital world interaction, with a camera-projector system, as
mentioned initially. The system uses this information in con-
junction with an Internet browser to search for the required en-
tity, as mentioned above. The system enables any surface to be
used as a simple low-cost touch-pad, with equivalent capabil-
ities. The system can be used for annotating a document, or a
learning a new language, based on automatic suggestions cor-
responding to a word for instance, and the system giving the

relevant information either from itself, or from the Internet.
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