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Abstract

The studies on handwriting are quite old. The variations in hand-
writings, both inter-writer and intra-writer have made this pop-
ular research area in the field of pattern recognition. This thesis
addresses the problem of automated forensic handwriting analy-
sis for handwritten Devanagari documents. All Indian scripts are
very different from English. They are based on Devanagari script
which is among the top five widely spoken languages in the world.
We present a systematic examination of Devanagari documents
for different forensic applications like forgery detection, writer
recognition, writer verification, writer recognition using multiple
feature combination, multiple word based forgery detection and

discriminative primitive selection for Devanagari text.

We present a new database "DevLipi" on Devanagari for forensic
analysis of handwriting. We have collected 10 pages from each
writer and they were asked to write one page per day. This was
done to capture as many variations as we can in the handwriting
to study the inter-writer and intra-writer variations. We have a
collection of 400,000 handwritten words.

We also propose a technique for selection of most discrimina-
tory primitives of Devanagari script. We use feature selection
method to select a set of primitives, which can help in better and
faster discrimination of writers. Both identification and verifi-
cation models can be used for the forensic analysis of handwrit-
ing. In our study, we have considered the handwritten documents
which cover a large range of natural variations. Discrimination

studies based on words and characters are reported for English,



Arabic etc in current literature. However, such discrimination of
handwritten words based study is missing for Devanagari docu-

ments.

We have also investigated skilled forgery based on multiple words.
In this study, we take samples from a group of subjects where we
ask them to write words which contain discriminative primitives,
in their natural handwriting. We also take another group of sub-
jects where we ask them to forge the collected genuine handwrit-
ing documents to make a forged document that is convincingly
similar. The collected handwriting samples are digitised and we
extract word level HOG features and compute shape descriptors.
By using these features we discriminate between authentic and

forged handwriting samples using SVM classifier.

Finally, we present a novel MKL based identity determination
framework which provides a feature combination framework for
the forensic document anaysis. In this framework, set of novel
features are introduced, which are optimally combined by the
proposed MKL formulation in kernel space for improving the
identification results. We consider both the aspects of identity
determination, i.e., identification and verification. The proposed
MKL formulation is applied for both the problems where a novel
Genetic algorithm based solution is presented for optimizing the
MKL formulation.
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