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Abstract

Sequential Labeling is a structured output prediction task which requires labeling sequence
of inputs by sequence of labels, and the sequences can be of arbitrary length. The label of
each input in the input sequence is influenced by the label of the neighboring inputs. This
thesis aims to extend the research in sequential labeling for recognition of 2D images. Since
text recognition is a sequential labeling problem, we primarily focus on text recognition from
images.

In terms of methodology, the first contribution of this work is a novel graph based sequential
labeling framework using multiple hypotheses at input and Conditional Random Fields (CRF)/
SVM-HMM as the probabilistic recognizer to capture associations and selecting the best path.
We apply this framework for segmentation based OCR and demonstrate results on degraded and
noisy documents of printed and handwritten text. The second contribution of this work aims
to advance the state-of-art Long Short Term Memory (LSTM), a recurrent neural network by
adding dimension to make it structurally suitable to 2D images. We construct a 2D LSTM and
stack several layers to create a 2D deep Bidirectional LSTM (BLSTM) network. We use this
2D deep BLSTM architecture within a hypothesis-and-verify architecture along with a learned
language model to create a complete script independent, segmentation free OCR architecture
for multilingual documents. Our third contribution is an end-to-end trainable Convolutional
LSTM (CLSTM) architecture for text in the wild. We propose a framework for iterative text
localization using character recognition which shows improvements on state-of-the-art object
detection, followed by text recognition using CLSTM. The fourth contribution of this work is

a novel end-to-end trainable framework with Convolutional and Fixed point layers, to capture

vii



label dependencies as well as spatial relationships with a faster and guaranteed convergence.
We have focused on Indian language scripts since research on Indian scripts are not at par with
the Latin scripts. All the frameworks developed are script independent and can be trained on

any script.
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