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Overview

Many real life problems suffer from uncertainty, 
imprecision, vagueness to name a few. Conventional 
computing paradigms often fall short of offering solutions to
them. Even latest soft computing paradigms are not too 
robust to handle the situations. Hybrid soft computing is a 
paradigm which addresses these issues to a considerable 
extent.

An intelligent machine inherits the boon of intelligence by 
virtue of the various methodologies offered by Soft 
Computing paradigm encompassing fuzzy and rough set 
theory, artificial neurocomputing, evolutionary computing, 
as well as approximate reasoning. At times, situation 
demands in reality where any of the techniques listed above 
does not provide any comprehensible and/or convincing 
solution but an effective symbiosis of more than one of the 
above techniques offers a formidable and/or robust solution. 
This is because any of these above soft computing 
techniques suffers from limitations in respect, its strength 
notwithstanding. This gives rise to the advent to several 
hybrid methodologies, the spirit of which is to exploit the 
strength of one technique to supplement the limitation of 
another.  Of late, there is enormous growth of research 
exploration of injecting elements of intelligence using 
efficient hybrid techniques. All these initiatives indicate that 
the individual soft computing techniques do not behave in 
conflicting manner rather behaves complimentary to one 



another, as has already been indicated. Hybrid intelligent systems stem from the synergistic 
integration of the different soft computing tools and techniques. The fusion of these techniques 
towards achieving enhanced performance and more robust solutions can be achieved through 
proper hybridization. In fact, recent reports reveal the inherent strength of such hybridization of
computational methods.

Deep learning is an emerging approach for finding concise, slightly higher level representations
of the inputs, and has been successfully applied to many practical learning problems, where the 
goal is to use large data to help on a given learning task. Deep learning is an emerging 
approach within the machine learning research community. Deep learning algorithms have been
proposed in recent years to move machine learning systems towards the discovery of multiple 
levels of representation. Learning algorithms for deep architectures are centered on the learning
of useful representations of data, which are better suited to the task at hand, and are organized 
in a hierarchy with multiple levels. There are several motivations for deep architectures: Brain 
inspiration (several areas of the brain are organized as a deep architecture); Cognitive 
arguments and engineering arguments (humans often organize ideas and concepts in a modular 
way, and at multiple levels.); Sharing of statistical strength for multi-task learning; 
Computational complexity. In fact, it was found recently that the features learned in deep 
architectures resemble those observed in the areas V1 and V2 of visual cortex, and that they 
become more and more in variant to factors of variation in higher layers. Learning a hierarchy 
of features increases the ease and practicality of developing representations that are at once 
tailored to specific tasks, yet is able to borrow statistical strength from other related tasks. 
Finally, learning the feature representation can lead to higher-level (more abstract, more 
general) feature that are more robust to unanticipated sources of variance extant in real data. 
Typical examples of this learning technique in the soft computing paradigm are manifested in 
the learning in deep neural networks. 

Image analysis and understanding have been a daunting task in the computer vision research 
community given the vast amount of uncertainty involved therein. Proper analysis of images 
plays a key role in many real life applications. Traditional applications include image 
processing, image mining, image inpainting, video surveillance, intelligent transportation 
systems to name a few. As an example, albeit aging mitigates the glamour in human beings, 
wrinkles in face images can often be used for estimation of age progression in human beings. 
This can be further utilized for tracing unknown or missing persons. Images exhibit varied 
uncertainty and ambiguity of information and hence understanding an image scene is far from 
being a general procedure. The situation becomes even graver when the images become corrupt
with noise artifacts.

Image denoising can be described as the problem of mapping from a noisy image to a noise-
free image. Various methods have been proposed for image denoising. One approach is linear 
or non-linear filtering methods which are a relatively simple approach based on smoothing, 
such as Median filtering which replace each pixel with the median of the value of a set of 
neighboring pixels, linear smoothing and wiener filtering. Another one is methods based on 
wavelet or dictionary decompositions of the image. Wavelet decompositions transfer image 
signals to an alternative domain where they can be more easily separated from the noise, such 
as BLS-GSM. The dictionary-based method is to denoise by approximating the noisy patch 



using a sparse linear combination of atoms, including KSVD which is an iterative algorithm 
that learns a dictionary on the noisy image at hand, NLSC which is one of the best currently 
available denoising algorithms in terms of quality of the results, but requires long computation 
times. The last one is methods based on global image statistics or other image properties, such 
as self-similarities. Typical schemes include EPLL and BM3D which are often considered the 
state-of-the-art in image denoising.

Apart from the many challenges that a robot faces today, one of the biggest challenges still, is 
to increase the vision of the robot; making the robot able to see things, identify them, identify 
the hurdles, etc. Hurdle detection is one of the common tasks that have been done through 
image processing, by identifying different type of objects in the image and then calculating the 
distance between robot and hurdles. Image analysis has a lot to contribute in this direction.

Another emerging area of image analysis and understanding is color image processing which 
includes processing of colored images in different color spaces. It also involves studying 
transmission, storage, and encoding of these color images.

Pattern recognition involves study from image processing and from various other fields that 
includes machine learning. In pattern recognition, image processing is used for identifying the 
objects in an image and then machine learning is used to train the system for the change in 
pattern. Pattern recognition is used in computer aided diagnosis, recognition of handwriting, 
recognition of images etc.

In addition, a video is nothing but just the very fast movement of pictures. The quality of the 
video depends on the number of frames/pictures per minute and the quality of each frame being
used. Video processing involves noise reduction, detail enhancement, motion detection, frame 
rate conversion, aspect ratio conversion, color space conversion etc.

Pose and gesture analysis plays an important role in various applications such as human-
machine interaction, behavior analysis, video surveillance, annotation, search and retrieval, 
motion capture for the entertainment industry and interactive web-based applications. Current 
trends in research are based on the development of real-time video analysis algorithms mainly 
focusing on hand and head tracking and gesture analysis. The main features for tracking and 
segmentation of hands and head are skin-color and motion. This provides robust and 
temporarily stable recognition results in relatively unconstrained scenarios. A faithful gesture 
recognition algorithm can be conducted with techniques from computer vision and image 
processing.

New instruments for imaging human brain activity, such as functional Magnetic Resonance 
Imaging (fMRI), offer an opportunity to study mechanisms in the brain. Several statistical 
machine learning algorithms have been developed to analyze fMRI data in order to learn to 
identify and track the cognitive processes that give rise to observed fMRI data. These fMRI 
data can be decoded faithfully using image analysis algorithms to understand as to which word 
a person is thinking about based only on the neural activity captured in their fMRI data. 

Last but not the least the fields of remote sensing and medical image processing are also 
demanding arenas under consideration by the image processing research community.



Aims of the Special Issue

This special issue on hybrid soft computing for pattern recognition and image analysis intends 
to bring together researchers to report the latest results and progress in the development of 
hybrid soft computing paradigm for faithful pattern recognition and image analysis. As such, 
the focus of this special issue is the methods of Computational Intelligence, with a focus on 
hybrid soft computing methods applied to pattern recognition research. The fields under 
consideration encompass a wide range of applications.

Potential topics for this special issue include:

• Image thresholding

• Image analysis

• Image understanding

• Image preprocessing and enhancement

• Image segmentation

• Image inpainting

• Image mining

• Feature extraction

• Pattern recognition

• Object extraction

• Object tracking

• Object recognition

• Character recognition/ Handwriting recognition

• Pattern Analysis

• Image preprocessing and enhancement

• Image segmentation

• Image mining

• Age estimation based on face recognition

• Medical image processing

• Remote sensing imagery

• Video processing

• Gesture analysis



• Human mind analysis

We welcome both original contributions and surveys and reviews on pattern recognition and 
image analysis.
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