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Abstract: 
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Abstract 
 
In an era of growing urbanization and rising sustainability expectations, the confluence of edge 
computing and IoT technologies has emerged as a critical enabler for creating smarter, more 
efficient, and resilient urban settings. IoT and edge computing work together as 
complementary technologies to build smart cities. This chapter delves into the various aspects 
of edge computing and IoT, highlighting their critical role in enhancing urban living. It looks 
at the underlying ideas, architectural models, and methods of implementation that facilitate the 
fusion of different technologies in the context of the smart city environment. The study also 
discusses a range of use cases and scenarios in which edge computing and IoT are transforming 
smart cities in profound ways. Applications that come under this category include energy 
management, public safety, healthcare, environmental monitoring, and intelligent 
transportation systems. The present research also explores the challenges and considerations 
that must be made when integrating edge computing and IoT in smart cities, including 
infrastructure needs, security, privacy, and scalability. By bringing computation and data 
storage closer to the edge, these technologies can improve the performance, reliability, and 
security of smart city applications. 
 
Keyword: Edge Computing, Smart Cities, IoT, Fog Computing. 
 
 
Introduction 
 
The modern world is experiencing enormous urbanisation, with cities now hosting more than 
half of the global population. In furtherance, rapid urbanisation has brought with it, number of 
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Abstract. Human facial expressions are one of the important techniques of non-verbal communication. Facial expressions are 

the most tender signs for larger communication and are complemented by other gestures like eye contact, hand movement, etc. 

This is the direct method of communication of human emotions and intent. In this paper, the authors present the Facial 

Emotion Recognition (FER) framework and a brief survey of various FER techniques. It also presents the various phases of 

the FER system i.e., face detection, pre-processing, feature extraction, and classification. Various FER databases like JAFFE, 

YALE, MUG, etc. are also summarized in terms of the number of emotions, number of images, and resolution. The 

importance of the domain in other related subject areas like medicine, neuroscience, psychology, decision science, gaming, 

mental research, etc., is also introduced. The authors explored the application areas of FER techniques. The authors also 

present the various challenges faced in the real-time implementation of FER models. Finally, the paper is concluded by 

discussing future research directions. 

Keywords:  Datasets, Convolution Neural Networks (CNN), Facial Expression Recognition (FER), Machine Learning, 

Support Vector Machine. 

INTRODUCTION 

Communication plays a very significant role in the social ecosystem. Usually, human communication comprises 

both, i.e., verbal and non-verbal methods. Non-verbal communication is done using several means like body 

language and gestures, eye contact, human facial expressions, paralanguage, etc. [1].  Among these, human facial 

expression recognition (FER) is the most common technique for non-verbal communication and plays a very 

essential role [2-4].  These are the most tender signs for larger communication and are complemented by eye 

contact. Eye contacts help to manage the discussion and establish a rhyme among the communicators.  In general, 

facial expressions are used to recognize different states of human emotions which helps to analyze the psychology of 

an individual at a particular moment or over a while [5-7]. Broadly, human emotions are categorized as happy, sad, 

thoughtful, angry, and surprised. ML-based facial expressions are recognized in two stages, i.e., extraction of 

features and their classification. The process of feature extraction can be categorized as geometric and appearance 

based.  The process of classification also plays a significant role to categorize happy, sad, thoughtful, angry, and 

surprising emotions. The geometric-based feature extraction uses various facial components like eyes, lips, 

eyebrows, etc., whereas appearance-based techniques use specific sections of the human face to recognize the true 

emotion[8].  
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Abstract. Pattern recognition is an important activity in image processing applications. Patterns may be from different 

class/category like mechanical assemblies, alphabets, numerals, traffic signs and plant’s leaves. Each class of patterns 

bears some common Properties based on its appearance, shape, color profile and other features. The features including 

shape and color profile can be covered up in image processing while evaluating a pattern under test. In image processing, 

a pattern is transformed from its shape to feature vector. Feature vector may include its perimeter, color profile, radii, 

area, edge features, moments and key points on pattern etc. While working or extracting features of a pattern, it is very 

much required that the features are invariant with respect to its size, orientation and location. Size invariance can be 

achieved via centre of mass of the pattern. Orientation invariance is obtained by using orthogonal transformation of 

features. And size invariance is achieved using the mean radius of the pattern under test. In the existing techniques of 

pattern recognition, the features are dependent upon size, orientation and location. Therefore, a pattern recognition 

system lacks the faithfulness and repeatability for the same pattern if are resized or oriented at different angles. This issue 

of feature normalization has been taken care of by normalizing the features using different techniques. Size normalization 

is achieved by using mean radius. Orientation normalization is obtained using orthogonal transformation while location 

normalization is achieved using centre of mass using first order of moments. 

Keywords: Image Segmentation, Support Vector Machine Classifier, Textural Features, Statistical Variances and 

Features 

INTRODUCTION 

Image Mining for extraction of all possible Patterns includes pattern extraction from the input image using image 

thresholding, segmentation and edge operations etc. Once the input image is binarized using the thresholding 

operations, patterns are segmented out for shape related features like symmetry around its centre of mass, figure 

aspect, area and perimeter. 

The features are extracted in different domains like radial features. LBP based derivatives from binary version of 

the input image, texture and histogram features from gray version, color moments from color components of the 

input image and frequency domain features from enhanced version of the input image. If a transform could be 

worked out, that will justify the uniqueness of the feature vector to its respective pattern. This enables to retrieve a 

pattern from its feature vector using the inverse transform. The performance of the pattern realized using the inverse 

feature vector transform should be as close as possible to the real pattern.  

Applied Data Science and Smart Systems
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ABSTRACT 
The malfunctioning of one or more antenna array elements 
causes degradation of radiation characteristics and thus may 
hamper the normal operation of antenna system. In the 
presented work, an advanced optimization technique has been 
used to rectify the problems of element failure of antenna 
array that contain 16x1 and 42x1 elements. The suggested 
strategy yields effective resultsand can be implemented in 
practical systems. 

Keywords 

Antenna Array system, Linear 16x1 and 42x1 elements Array, 
Element Failure correction, Optimization, brain storm 
optimization 

 
1. INTRODUCTION 
The backbone of wireless communication system is an 
antenna array. The array’s high number of antenna elements 
increases the likelihood of certain elements fail during the 
operation. When an antenna element fails, the original 
characteristics of antenna system are distorted, leading to the 
malfunctioning of an antenna array. In critical applications 
such as space craft, war time communication system etc, it 
could be challenging to fix a malfunctioning antenna 
element.However,the respective issue can be resolved without 
repairing of faulty elements and rearrange the amplitude or 
phase or both excitations of remaining good antenna elements 
in order to recover the antenna system original pattern.   

The researchers have worked on various methods to address 
the issue of antenna array failure correction including 
conjugate gradient algorithm using complex excitations of 
good elements [1]; a numerical technique based on one 
element failure case [2]; an orthogonal process [3] and 
applying a digital beamforming array method [4]. 

The randomness of the geometric layout of operational 
antenna array elements makes it difficult for numerical 
methods to regain the desired beam characteristics under 

failure conditions. In view of that, the optimization techniques 
have edge over conventional method in solving antenna array 
failure problems. These techniques have ability to provide 
identify multiple solutions simultaneously without any need 
of prior information. The prominent optimization techniques 
have been investigated for antenna array failure problems 
including simulated annealing (SA) [5-6], genetic algorithm 
(GA) [7,8],  firefly algorithm  [9-11], bat algorithm  [12], 
Brain Storm Optimization BSO [13].   

In the presented work, an extension of previous paper [13] 
based on brain storm optimization (BSO) [14] has been 
proposed to recover the original characteristics of linear 16x1 
and 42x1 elements antenna array with failed condition. The 
proposed optimization method has also been used in various 
other engineering fields  [15-16]. 

2. PROBLEM FORMULATION 
The array factor of the linear array of N x 1 identical elements 
with uniform half wavelength spacing d between adjacent 
elements is generally given as 

  p
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The equations (1) and (2) using different variables including 
the weighting vector WK, the steering vector S, the direction 
variable and main beam direction φ,φp.  The real numbers CM 
is used as weights of the N elements linear antenna array. 

The steering vector S in (1) is follows as  
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