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Abstract

Visual information processing is the ability to understand and interpret what we see. Humans
generally pay attention to selected areas in an image as compared to the entire image. These
areas are known as salient regions that catch human attention. Perceptual visual information
processing can be defined as dealing with this perceptually important information in different
applications such as ROI based compression, segmentation, enhancement etc. Modeling visual
attention, specially saliency based attention has been a very active area of research over the
past few years. A variety of different attention models are available now that have been used
successfully in various applications in computer vision, mobile robotics, and cognitive systems.

In this dissertation, we explore the concept of visual saliency and develop a computation-
ally efficient approach to estimate saliency in digital images; and presents different techniques
for utilization of visual saliency in ROI based image and video coding applications. We also
explore the concept of memorability in images and try to preserve memorable regions in ROI

based coding. Following are the key contributions of the thesis:

Saliency based video coding architecture.

Defocus cue preserving image encoding.

Behavioral study to validate the proposed encoding scheme.

Saliency and defocus cue preserving encoding.

Memorability preserving encoding.

vii



We introduce a novel, macro-block level visual saliency guided video compression scheme.
This model is divided into 2 steps viz. salient region detection and frame foveation. Visual
saliency is modeled as a combination of low level and high-level features which become im-
portant at the higher-level visual cortex. A relevance vector machine is used to train over
3-dimensional feature maps representing global, local, and rarity measures of conspicuity, and
provides probabilistic values to form the final saliency map. These saliency values are em-
ployed for non-uniform bit-allocation over frames. To achieve these goals, we propose a novel
video compression architecture to incorporate saliency and save a huge amount of computation.
This framework uses mutual information between consecutive frames for indicating frames re-
quiring re-computation of saliency, and use motion vectors for propagating saliency values.

We propose a novel approach to preserve depth information in an image while ROI coding.
We use defocus depth cue as a saliency measure to detect salient regions on depth information
basis. We use frequency information to detect salient regions on the basis of blurring present in
the images. Then, make changes in the existing JPEG compression architecture to incorporate
these saliency values. There is a fixed quality value and quantization table for each block of an
image in JPEG standard. We make the modification to alter the quality value for each block on
the basis of defocus cue in that block.

We combine the saliency feature with the defocus information to use as a saliency measure
for ROI based video compression. We make use of deep learning techniques CNN and RBM
for predicting memorability in images and use generated memorability maps for ROI based
image coding.

We do an intensive literature review and identify the current challenges at the onset of our
research. We present optimistic solutions to some problems and also highlight future directions.
We test the proposed ROI based encoding schemes for different databases including images and
videos. During the course of this research, we conduct an eye-tracking experiment to validate
the results obtained using proposed scheme. For subjective evaluation, a behavioral study is
also conducted to prove the efficacy of our results. This study is conducted by a group of peo-

ple. Experimental results are presented in a comprehensive and clear way within each chapter



providing the significance of each computational attention model. Finally, the discussion is
opened on the basis of the theoretical as well as practical achievements, and possible future

extensions are proposed.
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