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In this period of data innovation, cell phones are generally utilized around the world for fundamental 

correspondences, as well as an apparatus to manage anyplace, whenever data. These situations require a 

high security level for individual data and protection assurance through individual distinguishing proof 

against un-approved use if there should be an occurrence of robbery or fake use in an organized society. At 

present, the most received technique is the check of Personal Identification Number (PIN), which is risky 

and won't not be anchored enough to meet this prerequisite. As is represented in a review (Clarke and 

Furnell, 2005), numerous cell phone clients view the PIN as badly arranged as a secret key that is 

sufficiently confounded and effortlessly overlooked and not very many clients change their PIN frequently 

for higher security. Subsequently, it is liked to apply biometrics for the security of cell phones and enhance 

dependability of remote administrations. As biometrics intends to perceive a man utilizing special 

highlights of human physiological or conduct attributes, for example, fingerprints, voice, confront, iris, 

stride and mark, this verification technique normally gives an abnormal state of security. Expectedly, 

biometrics works with particular gadgets, for instance, infrared camera for securing of iris pictures, 

increasing speed sensors for step obtaining and depends on expansive scale PC servers to perform ID 

calculations, which experiences a few issues including massive size, operational many-sided quality and 

greatly surprising expense. Adding a wireless dimension to biometric identification provides a more 

efficient and reliable method of identity management across criminal justice and civil markets. Yet 

deploying cost-effective portable devices with the ability to capture biometric identifiers – such as 

fingerprints and facial images – is only part of the solution. An end-to-end, standards-based approach is 

required to deliver operational efficiencies, optimize resources and impact the bottom line. While the use 

of mobile biometric solutions has evolved in step with the larger biometrics market for some time, the 

growing ubiquity of smartphones and the rapid and dramatic improvements in their features and 

performance are accelerating the trend. This is the right time to take a closer look at mobile biometrics and 

investigate in greater depth how they can be used to their potential. Consolidated with cutting edge detecting 

stages can identify physiological signals and create different signs, numerous biometric strategies could be 

executed on phones. This offers an extensive variety of conceivable applications. For example, individual 

protection assurance, versatile bank exchange benefit security, and telemedicine observation. The 

utilization of sensor information gathered by cell phones for biometric ID and verification is a rising 

boondock that must be progressively investigated. We review the state-of-the-art technologies for mobile 

biometrics in this research. 

Keywords: Biometric, Cloud Computing, Information, Mobile, Wireless, Security.   
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Smart Trash Monitoring and Segregation
System Using Emerging Technology—A

Survey

Kruti Dhyani1(&) and Nehal Patel2

1 U and P U. Patel Department of Computer Engineering, CSPIT, Charusat,
Changa, Gujarat, India

krutidhyani.ce@charusat.ac.in
2 Department of Information Technology, CSPIT, Charusat,

Changa, Gujarat, India
nehalpatel.it@charusat.ac.in

Abstract. Global warming and pollution is the most growing problem world–
wide. One of the causes is trash generation and it’s not recycle properly. Most of
the developing and developed countries are now focus on proper management of
garbage through its different stages from generation to destroy of garbage. To
develop such effective system, modern technologies are used like IoT (Internet of
Things), Embedded System, Cloud Computing, Big Data, Data Transfer tech-
nology. Using these technologies different approaches is proposed around the
world by researchers which cover mainly three aspects, smart waste detection,
smart garbage segregation and smart trash collection. This paper covers literature
survey on waste monitoring, segregation and collection system with the use of
innovative techniques. Merits are, environment become clean, most of the dis-
ease are cured which are generated through pollution and recycle of waste.

Keywords: IoT � Cloud computing � Smart trash � Sensors

1 Introduction

Nowadays, IoT is a platform where each device turns into smarter and through intel-
ligent processing, communication turns into revealing. It is a crucial driver for inno-
vation in customer facing, automation, optimization of data driven and business models
through all regions. Internet of Things structures a block which helps to achieve an
enhanced perception towards real meaning. There are six chief fundamentals of the IoT
to deliver its functionalities. 1. Identification 2. Sensing 3. Communication 4. Com-
putation 5. Services 6. Semantics. Furthermore, IoT have some common standards to
exemplify, Service Discovery Protocols, Infrastructure Protocols, Influential Protocols
and Application Protocols [1]. IoT may be categorized as the container of significant
utility factors to demonstrate Self-configuring, Interoperable communication protocols,
Dynamic and self-adapting, Context-awareness, Integrated into information network,
Intelligent decision making capability and Unique identity [2].

The Swachh Bharat Abhiyan is the utmost important project to make the India a
clean country by the Government of India. For instance, the city of Indore entitled

© Springer Nature Singapore Pte Ltd. 2019
A. K. Luhach et al. (Eds.): ICAICR 2018, CCIS 955, pp. 667–674, 2019.
https://doi.org/10.1007/978-981-13-3140-4_60
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1 INTRODUCTION
Emerging development of the Internet of Things (IoT) has offered radical major

design engineering challenges, categorized as high reactivity, scalability, hetero-

geneity, configurability, resource-constrained systems, and robustness. As the IoT

paradigm has been composed of parallel development of low cost, low energy auton-

omous hardware accessories thus there is a potential need for embedded system

Healthcare Data Analytics and Management. https://doi.org/10.1016/B978-0-12-815368-0.00009-9

# 2019 Elsevier Inc. All rights reserved.

227

Administrator
Highlight

Administrator
Highlight



Emerging Technologies for 
Health and Medicine

Dac-Nhuong Le
Deputy-Head, Faculty of Information Technology, Haiphong University, 

Haiphong, Vietnam

Chung Van Le 
CVS Center, Duy Tan University, Danang, Vietnam

Jolanda G. Tromp
University of New York in Oswego, NY, USA

Gia Nhu Nguyen
Dean, Graduate School, Duy Tan University, Danang, Vietnam

Virtual Reality, Augmented Reality, 
Artifi cial Intelligence, Internet of 

Th ings, Robotics, Industry 4.0



v

Contents

List of Figures xiii

List of Tables xix

Foreword xxi

Preface xxiii

Acknowledgments xxix

Acronyms xxxi

Part I  Virtual Reality, Augmented Reality Technologies 
and Applications for Health And Medicine

1 Reviews of the Implications of VR/AR Health Care Applications 3

Muhammad Sharif, Ghulam Jillani Ansari, Mussarat Yasmin, 

Steven Lawrence Fernandes
1.1 Introduction 4
1.2 Virtual Reality and Augmented Reality 5

1.2.1 Virtual Realty 5
1.2.2 Augmented Reality or Mixed Reality 6
1.2.3 Line of Diff erence between VR/AR  6
1.2.4 Formats and Design Elements of VR/AR Technology 7
1.2.5 Presence, Reality and Realism 8

1.3 Features of VR/AR Technology in Health Care 9
1.3.1  Implications of VR/AR Technology in Health 

Care Services and Applications 9
1.3.2 Health Care Services 9
1.3.3 Health Care Applications 11

1.4 Future Assessments in VR/AR Technology 14
1.5 Key Challenges for Adopting VR/AR Technology 14
1.6 Conclusion 15
References 15



259

Dac-Nhuong Le et al. (eds.), Emerging Technologies for Health and Medicine, (259–284) 

© 2018 Scrivener Publishing LLC

CHAPTER 19

SMART HOME: PERSONAL ASSISTANT
AND BABY MONITORING SYSTEM

Shivam Kolhe, Sonia Nagpal, Priya Makwana, Chintan Bhatt

Charotar Institute Of Science And Technology, Changa, Gujarat, India

Emails: 15ce054@charusat.edu.in, sonia.sn13@yahoo.com, 15ce058@charusat.edu.in,

chintanbhatt.ce@charusat.ac.in

Abstract
In this era of internet and technology, we want every device to be connected with each

other. Meaning of Internet of Things is that each and every device should talk to each other.

The proposed system exemplifies a new class of home automation and Baby Monitoring

platforms that provide intuitive, cloud-based speech interfaces. This system is a combina-

tion of 3 systems; Smart Home Personal Assistant, Online Energy Meter and Advanced

Baby Monitoring System. Main feature is that all these three systems talk to each other. In

this chapter a general introduction about Internet of Things is given and description about

these three systems is provided, detailed information about sensors used in this system is

given. Technologies used in this system like Raspberry pi 3, Arduino, sensors, Firebase

real time database cloud platform, data analytics, Android, speech recognition (STT, TTS),

Image and Video Processing are also made familiar in this chapter.

Keywords: Baby Monitor, Internet of Things (IoT), Speech To Text (STT), Text to

Speech (TTS), Data Analytics, Online Energy Meter, Smart Home Personal Assistant.
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Abstract
The target of the proposed chapter is to fill in as a concise groundwork to make daze

individuals life more intelligent and more solid utilizing the shrewd sensors. The section

begins with an outline of the IoT and unavoidable frameworks and proceeds in talking

about the nuts and bolts of what are genuine issues looked by daze people groups to the

what are diverse arrangements. The part explains the issues looked by a white visually

impaired stick and how a smart stick can tackle that issues. Lastly, the section closes with

how brilliant sensors can make life of visually impaired individuals more agreeable and

how a visually impaired individual can live with no help by lying on the savvy frameworks.

Keywords: IoT, Unavoidable Frameworks, Blindness, Smart system, Shrewd sensors,

Visually impaired stick, Savvy frameworks
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EVALUATING CLASSIFIERS AND FEATURE DETECTORS FOR IMAGE 

CLASSIFICATION BOVW MODEL: A SURVEY 

Mitali Dave, Amit Ganatra, Dippal Israni  

 

 

 

Abstract—Bag of Visual Words model is widely used 

for image classification nowadays. When combined with 

machine learning approach, it has shown remarkable 

results for image classification. With various feature 

detectors available, and multiple classifier choices 

available, it is unclear which feature detector with what 

classifier gives the best performance. In this paper, we 

compare and discuss the performance of four feature 

detectors i.e. BRISK, ORB, SIFT and SURF combined 

with six different classification models: AdaBoost, KNN, 

Logistic Regression, Naive Bayes, Random Forest and 

SVM; to be applied in Bag of Visual Words approaches 

for image classification. Based on the experiment 

conducted, our results show that SURF feature detector 

and descriptor with SVM classifier outperforms others.  

  
Index Terms—Adaboost, Bag of Visual Words, BoVW, 

BRISK, KNN, Logistic Regression, Naïve Bayes, ORB, 

Random Forest, SIFT, SURF, SVM  

  

I. INTRODUCTION  

 OR image and scene classification, bag of visual 

words model has appeared promising recently. 

BoVW approaches are prompted by document 

classification in text analysis and have been successfully 

adapted to image processing as well. BoVW model has 

been used with a wide area of applications of image 

processing like the scene, object and image classification 

[1] [2] [3].  

In this paper, the issue of recognizing the common 

object or scene category of an image has been considered. 

This paper directs for automatic categorization of an 

image into one or more relevant classes describing the 

rendered subject such as a chair, face or camera. In the 

past ten years, in these kinds of entire image classification 

tasks, Bag-of-Visual-Words (BoVW) model have been 

successfully applied. This paper looks into various feature 

detectors and classifiers used in the bag of visual words 

model for image classification. Experiments were 

conducted on the three categories of Caltech 101[4] 

dataset: Airplane, Helicopter and Motorbike. The 

performance was evaluated on the basis of classification 

accuracy and computation time taken for predicting the 

class of test image.  
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Abstract. The interconnection of ubiquitous and pervasive devices with 

Internet for data storing, manipulation & analysis purposes captured from 

sensors which measures physical quantities is termed as Internet of Things. 

Nowadays due to requirements of efficient use of technologies for welfare of 

people, has started increasing. Also, the demand for insights collected from the 

data required for knowledge extraction has increased. This paper proposes a 

low-cost cloud data logger which is able to capture temperature and humidity 

data from various locations. The proposed system uses DHT 11 Sensor to 

capture temperature and humidity data and send it to Bolt Cloud with the help 

of Arduino. The main objective of this paper is to log weather data to cloud so 

that we could later analyze it and hopefully find some interesting patterns. 

Some applications of the data include probability of rainfall, census of wildlife, 

maintain temperature in data centers and many more. 

Keywords: IoT, Bolt, Arduino, Data Logger, Cloud 

1 Introduction 

When we talk about technologies of the future, we talk about IoT because we not only 

want our surroundings smart but also sustainable. Due to increasing pollution we are 

facing climate change right now so it’s the right time we looked forward to resolve 

this issue for us and our future generations. For that reason, we are making IoT 

enabled environments where humans as well as flora and fauna can prosper. Due to 

advancement of technologies, we can now develop same topologies using various 

different types of hardware and software configurations. For instance, there are many 

applications of temperature and humidity data like prediction of rain, daily minimum 

and maximum temperature and so on. Weather forecasting applications have seen 

many advances after introduction of Internet of Things. The main application of 

temperature and humidity data other than prediction is to monitor and control various 

appliances. Other applications of the same include controlling and monitoring the air 

conditioner inside a data center. To make important decisions not only raw 

temperature and humidity data but also valuable insights are required. For similar 

purposes, we are using Bolt IoT and Arduino in this proposed system.  
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Abstract — Server virtualization is a way to utilize efficient 
resources of the data center. One of the challenges faced by data 
centers is to decide when, how and which Virtual Machine to 
migrate. In principle, VMs will migrate from one physical host to 
a different host without inflicting a significant impact on the 
application running within them. VM selection decision opens up 
a huge area for researchers. VM migration cost plays a very 
important role in the VM selection because it directly depends 
upon VM performance. R. Ayoub et al. have proposed 
GentelCool algorithm. The proposed a policy based on 
GentelCool algorithm which includes VM migration cost. The 
proposed policy for VM Level spreading considers the migration 
cost and cooling cost. From the simulation results of existing and 
proposed VM Level spreading policy conclude that proposed VM 
level spreading policy provides a higher lead to terms of 
SLATAH, PDM and SLAV. The improvement in SLTAH is 
because of swapping of hot VM with colder VM, whereas the 
improvement in PDM is because of consideration of migration 
cost with cooling cost. 
 

Keywords— Cloud Computing, Virtualization, Virtual Machine 
(VM), Service Level Agreement (SLA), GentleCool 

I. INTRODUCTION  
Cloud computing can be defined as active processing 
(software & hardware) that is transmitted within the form of 
administration by a system (usually the Internet). Cloud 
computing is based on top of the server virtualization 
technology, which permits different occurrences of Virtual 
Machines (VMs) running on a solitary physical server. 
Nowadays cost aware VM migrations are important research 
issues. There are different costs aware VM migration 
techniques available such as workload-aware, power cost 
aware, migration cost aware and so on, yet most existing 
schemes have centered Service-Level Agreement (SLA) and 
VM migration cost for VM migration. SLA and VM migration 
cost aware VM migration utilizes distinctive VM and host 
selection policies. Recently, Gentlecool [3] algorithm has been 
proposed which gives cooling aware VM level spreading 
policy for VM migration. In this algorithm, VM level 
spreading policy considers just cooling cost in VM selection 
approach. In work on, considering just cooling cost or VM 
migration cost is insufficient for VM migration. Thus, we 
proposed an algorithm which considers cooling cost and VM 

migration cost for VM selection and assesses the execution of 
SLA violation(SLAV), for giving better services to the client. 
Gentlecool VM level spreading algorithm considers just 
cooling cost for a VM migration purpose. It is paramount to 
evaluate the performance of the VM spreading algorithm in a 
situation where VM migration cost, likewise impact for a VM 
selection purpose.  
The rest of the paper is composed as takes after. Section II, 
relates with associated work. Sections III is about Gentlecool 
algorithm and its limitations. Section IV is proposed VM level 
spreading policy and calculated cost model. Section V 
contains performance evaluation and discusses simulation 
result. Section VI concludes the paper. 

II. RELATED WORK 
In context of power management in the virtualized data 
centers, Verma et al. [4] have developed the matter of 
dynamic power-aware placement of VMs in hetero-virtual 
system to boost in the algorithm for collocation of virtual 
machines. As a result, they optimized to reduce the power 
consumption and maximize efficiency. Anton et al. have 
projected efficient adaptive heuristics for dynamic 
consolidation of virtual machines (VMs) within the use of live 
migration and change of inactive nodes in sleep mode and 
thereby minimizing power consumption. They have proposed 
different VM selection and Host overload/underload detection 
policies which offer a big reduction in energy consumption, 
whereas guaranteeing a high level of compliance with the 
SLA. For VM selection they have used different policies such 
as Minimum Migration Time, The Random Choice, and The 
Maximum Correlation. Justin Moore et al. [5], they studied 
solution-level systems to manage heat generation by setting 
the temperature of the aware work. Raid Ayoub et al. [3] they 
have planned to spread VMs using GentleCool approach 
supported a multi-tier proactive approach. 
 

III. GENTLECOOL ALGORITHM 
 

The Gentlecool algorithm reallocates the work on the virtual 
machines (VMs) and on the CPU socket. This algorithm has 2 
stages, spreading and refinement. The spreading stage keeps 
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Abstract 
Internet of things is a broad term used to describe how the physical things in real life are 
connected to each other via the logical network. The data generated by these things is stored 
on the infrastructure called as the cloud. Cloud computing is rapidly moving towards 
providing the better cloud services to its end users. Some time-critical applications cannot 
tolerate the high latency of cloud computing. These circumstances give rise to new era of 
computing called as the fog and edge computing. This paper primarily focuses on the 
applications, challenges and opportunities in the edge computing. 
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INTRODUCTION  
Billions of people around the world today use 
internet for various activities like web 
browsing, sending mails, social media access, 
playing games, learning through multimedia 
content and much more. As more and more 
people use various devices to access internet, 
these devices start to communicate with one 
another giving rise to a notion of smart 
devices, which can compute, communicate and 
coordinate. The next generation internet will 
be internet of smart objects and devices. This 
will bring new ways of interactions, 
interfacing and new ways of living. In such 
environment, the traditional internet 
architecture will not have much to offer. It will 
be serving as a backbone for Internet-of things 
(IoT). In this direction the term IoT can be 
described as: I) Global network of smart 
objects; II) A set of supporting technologies; 
III) A group of services and applications [1]. 
IoT uses cloud infrastructure to store the data 
that is generated by the smart objects and 
devices. Cloud is network of servers which are 
remotely located, and which can interact, store 
and process the data generated by the devices. 
Cloud applications are generally user-driven 
i.e., a lot of data are generated by users. Using 
cloud as a centralized server poses problems in 
communication between devices because the 
cloud servers are located at a huge distance 

from the devices. The other forms of 
computing that looks beyond the clouds is 
edge and fog computing. 
 
In this paper, the focus is explored to give the 
insights about the concepts of fog and edge 
computing and the issues related to them. The 
paper is organized as follows: the very next 
section discusses the edge computing in detail; 
subsequent section describes the applications of 
edge computing; a separate section discusses 
the challenges and opportunities and last 
section is for conclusions and future scope. 
 

EDGE COMPUTING  
Edge computing is the optimized cloud system 
that takes away the control from the 
centralized core to the logical extremes called 
as the edges (Figure 1). 
 

 
Fig. 1: Edge Computing Architecture [2]. 
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ABSTRACT

The internet of things can involve a huge number of connected devices and sensors 
for the betterment of our lives and businesses. Sensors are the main part of IoT. 
The main target of this chapter is to develop an IoT-based information observing 
system for specific areas like home, cities, industries, hospitals, etc. In this system, 
the environmental data of different elements, for example, temperature, humidity, 
pressure, should screen and get a redesign with a particular time interval. The 
authors use Raspberry Pi 3 and MQTT to observe information over a remote area 
and get an update with it anyplace in the world. They transmit the environmental 
data to the cloud server sent by Raspberry Pi 3. There, the authors can monitor 
data in both modes (online and offline).
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Preface

The Second International Conference on Advanced Informatics for Computing
Research (ICAICR 2018) targeted state-of-the-art as well as emerging topics pertaining
to advanced informatics for computing research and its implementation for engineering
applications. The objective of this international conference is to provide opportunities
for the researchers, academics, industry professionals, and students to interact and
exchange ideas, experience, and expertise in the current trends and strategies in
information and communication technologies. Moreover, participants were informed
about current and emerging technological developments in the field of advanced
informatics and its applications, which were thoroughly explored and discussed.

ICAICR 2018 was held during July 14–15 in Shimla, India, in association with
Namibia University of Science and Technology and technically sponsored by the CSI
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of Recommendation System Specific
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Abstract Recommendation system is a sub-ordinate of information filtrate system
that provides users with suggestions for items a user may want. It plays a censorious
role in wide range of online shopping, e-commercial services, and social net-
working applications. In recent years recommendations have changed different
ways of communication between users and websites. Recommendation system sorts
huge amount of data to determine interest of users and makes search easier. For that
purpose many methods have been used. This paper covers different approaches
which are used in recommendation system which are: collaborative approach,
content-based approach, and hybrid recommendation approach. We have also
mentioned several issues that come across recommendation systems.
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Abstract— this review paper is for quality control of rice which is 
most important crop for human as well as in food market using 
image processing techniques and computer vision. Basic problem 
in Indian food industry that performs quality check manually by 
human inspectors which is non-reliable, costly and time 
consuming. 

Keywords—Image processing, quality analysis , rice quality 
analysis, quality check , machine vision Introduction  

I. INTRODUCTION 
Image processing manipulates image for performing 

some operations on targeted image to get an improved and 
desirable image. And extort some valuable information from 
input image. Nowadays, image processing is hastily growing 
technologies. All types of data have to go through three 
general phases while using digital image processing 
technique which are pre-processing, enhancement, and 
display, information extraction. 

 
Rice quality analysis is one of the research topics of 

machine vision. Several researchers suggest that object 
shape is more informative than its appearance properties 
such as texture and colour vary between object instances 
more than the shape. But it cannot give accurate result. We 
also identify the rice integrity problem. Rice integrity means 
touching of seeds while taking samples. There are two types 
of touching 1. Line touching and 2 .point touching. There are 
several advantages and disadvantages for every edge 
detection method For example every technique detects part 
of real edges and some unreal edges. 

 
The main purpose of the proposed method is, to offer an 

alternative way for quality control and analysis which reduce 
the required effort, cost and time. Image processing is 
significant and advanced technological area where important 
developments have been made. [Efforts are being geared to 
replace the traditional human sensory panel.] 

 
Following Section cover the problem for the assessment of 
rice grain seeds on the basis of shape and size. In the same 
section we discussed traditional and manual methods used 
for the measurement of grain. In Section III we discuss about 
the method planned for calculating parameters like length, 
breadth and length-breadth ratio. Section IV discusses the 
evaluation for the quality of rice grains based on image 
processing and analysis. It also includes results based on 
quality analysis for length, breadth and length-breadth ratio. 
Section V provides the conclusion of the proposed method. 
 

II. PROBLEM DEFINITION 
In agricultural and farming production quality control 

and analysis of manufactured goods is vital. Quality of grain 
is analyzed visually by veteran person and technician. But 
the effect of such measurement is changing in results and 
prolonged. The excellence and quality also influenced by the 
mood and atmosphere of technician; so to overcome the 
shortcoming occurred due to conventional methods 
advanced technique i.e. Image processing technique is 
projected, to Maintaining the Integrity of the Specifications. 

 
A. Rice Quality And Classification 

The huge apprehension with quality analysis and control 
due to new market limitations in current duration has become 
important that it demanded a technology of process approach 
more consistent tests and new methods of monitoring product 
quality[1]. In food industry after harvesting of crop, 
classification and grading of crop is perform based on quality 
parameters. 

The conventional methods used for grain shape and size 
measurement are grain shape tester, dial micrometer and 
graphical method, but these methods are very lengthy. In 
above equipment we can measure breadth and length of one 
grains at a time. The result of this methods is also lengthy and 
costly and higher possibility of human errors, So it requires 
high accuracy to assure customers need as well as to conquer 
restrictions of manual.[1] 

The work directed to quality analysis on the basis of the 
measurement of physical parameter i.e. grain size and shape 
using image processing techniques. 

 

III. MATERIALS AND METHODS 
MATLAB R2014b s/w is used to implement proposed 

image processing algorithms for grain quality analysis. Digital 
Color camera is used to image acquisition and using USB 
cable captured image can be stored in system 

     The flow of proposed image processing algorithm is as 
follow shown in fig. 1, which includes some basic steps. Seeds 
are haphazardly placed on black-background for image 
acquisition. Image is captured and stored for further process of 
analysis. In first step pre-processing is performed and noise is 
removed from the input image using filter. Shrinkage 
morphological algorithm used for removing the touching seeds 
which is perform in second step. In third step edge detection is 
perform which is find the region of boundaries. In forth step 
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Abstract—Deep learning is nowadays a buzzword and is 
considered a new era of machine learning which trains the 
computers in finding the pattern from a massive amount of 
data. It mainly describes the learning at multiple levels of 
representation which helps to make sense on the data 
consisting of text, sound and images. Many organizations are 
using a type of deep learning known as a convolutional neural 
network to deal with the objects in a video sequence. Deep 
Convolution Neural Networks (CNNs) have proved to be 
impressive in terms of performance for detecting the objects, 
classification of images and semantic segmentation. Object 
detection is defined as a combination of classification and 
localization. Face detection is one of the most challenging 
problems of pattern recognition. Various face related 
applications like face verification, facial recognition, clustering 
of face etc. are a part of face detection. Effective training needs 
to be carried out for detection and recognition. The accuracy in 
face detection using the traditional approach did not yield a 
good result.  This paper focuses on improving the accuracy of 
detecting the face using the model of deep learning. YOLO 
(You only look once), a popular deep learning library is used to 
implement the proposed work. The paper compares the 
accuracy of detecting the face in an efficient manner with 
respect to the traditional approach. The proposed model uses 
the convolutional neural network as an approach of deep 
learning for detecting faces from videos. The FDDB dataset is 
used for training and testing of our model. A model is fine-
tuned on various performance parameters and the best 
suitable values are taken into consideration. It is also 
compared the execution of training time and the performance 
of the model on two different GPUs. 

Keywords—Face Detection, YOLO, Neural Network, object 
detection, Convolutional Neural Network 

I. INTRODUCTION 

In early times, research was carried out on the various 
hand-crafted features extraction methods which were used in 
training the traditional machine learning algorithms for 
detection and recognition. It leads to an increase in the 
computation power and time for extracting features and gives 
less accurate results. To overcome the computation time, 
power and accuracy, the same was implemented using the 
models of neural networks and thereafter deep neural 
networks.  

There are various deep learning [1] models like 
convolutional neural network, recurrent neural network etc. 
but among all, deep convolutional neural networks (CNNs) 
[2] are the best model for finding patterns from images. CNN 

also has the capability to classify, detect and label the object 
with high accuracy. Region-based CNN (R-CNN) [3], Fast 
R-CNN [4], Faster R-CNN [5], and YOLO [6] are popular 
object detection networks in recent years.  

Face detection has a plethora of applications. It plays a 
crucial role in face recognition algorithms. Face recognition 
has several applications such as person identification in 
surveillance and authentication for a security system. It is 
also help for emotion recognition and based on detected 
emotion, further analysis can be used for emotion based 
applications. Hence, it is considered to be a way to deliver 
rich information like age, emotion, gender and many more 
about an individual. Other applications of face detection are 
to automatically focus on human faces in camera, to give tag 
and to identify different parts of faces. Automated face 
detection has gained attention in computer vision and pattern 
recognition. Earlier face detection systems could handle only 
simple cases but now it has outperformed in various 
situations using deep learning algorithms. Due to large 
variation caused by occlusions, illumination and viewpoints, 
face detection remains a challenging problem in the area of 
computer vision. So accuracy, training time and processing 
time in real-time videos for detecting faces are still research 
issues. 

 In this paper, section two presents related work of face 
detection algorithms. Section three describes the working of 
YOLO framework for detecting objects. Proposed work is 
explained in section four. Experimental setup and dataset 
information are discussed in section five. Results are 
analyzed in section six. Finally, conclusion and future work 
are described in section seven. 

II. RELATED WORK 

Face detection is one of the challenging problems in the 
field of pattern recognition. Early in 1994 Vaillant et al. [7] 
had applied the algorithm named neural networks for 
detecting the faces. They had proposed a model which could 
detect the absence or presence of the face in an image by 
training a neural network. In this method, the entire image 
was scanned with the network at all possible locations. In 
the year 1998, [8] rotation invariant face detection method 
was used wherein a “router” network estimated the 
orientation of the face and proper detector network was 
applied. For detecting the semi-frontal face from a complex 
image, a neural network was developed by Gracia in the 
year 2002 [9]. Convolutional neural network for pose 
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Abstract. Deep learning is a new era of machine learning and belonging to the
area of artificial intelligence. It has tried to mimic the working of the way the
human brain does. The models of deep learning have the capability to deal with
high dimensional data and perform the complicated tasks in an accurate manner
with the use of graphical processing unit (GPU). Significant performance is
observed to analyze images, videos, text and speech. This paper deals with the
detailed comparison of various deep learning models and the area in which these
various deep learning models can be applied. We also present the comparison of
various deep networks of classification. The paper also describes deep learning
libraries along with the platform and interface in which they can be used. The
accuracy is evaluated with respect to various machine learning and deep
learning models on the MNIST dataset. The evaluation shows classification on
deep learning model is far better than a machine learning model.

Keywords: Deep learning � Deep learning models � Deep learning libraries
MNIST dataset

1 Introduction

Deep Learning handles too much complicated information and simplifies the entire
tasks. Geoff Hinton, Yann Lecun, Andrew Ng, Andrej Karpathy and Yoshua Bengio
are the most popular researchers of Deep learning [1]. Google and its self-driving cars,
Apple, NVIDIA and its GPU, Toyota are the various companies dealing with deep
learning. The main motive of deep learning is to make the machine intelligent in the
way the human brain works. The various deep architectures and learning models help
in learning the features of numerous images and other objects. Neural networks are
used to make the smart computers that can understand the complex patterns. The
complex patterns are broken down in simpler patterns with the help of the deep
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Bioinformatics: An Application
in Information Science

Parth Goel and Mamta Padole

Abstract Bioinformatics is an interdisciplinary subject of bonded relationship in
between computer science, mathematics, and molecular biology. Biological infor-
mation keeps growing tremendously. Molecular biologists are specialized in solv-
ing bioinformatics issues such as to store, analyze, and retrieve biological data by
applying algorithm and techniques of computer science. This review is from the
computer science perspective. The fundamental terminology of bioinformatics and
its definition are essential to understand bioinformatics in depth. There are main
three components of bioinformatics and data types. Data types are input format for
tools or software. Real-life databases of bioinformatics are also discussed which are
important for analyzing the algorithms. We then provide bioinformatics applications
in various areas. As bioinformatics is a fusion from many disciplines, there are lots
of research issues and challenges, but computational and biological research issues
and challenges are quite significant. Nowadays, the tremendous amount of biological
data are being generated, Due to them, bioinformatics has emerging future research
trends in big data, machine learning, and deep learning which are presented at last.
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Abstract
Brain Computer Interface (BCI) is one of the new emerging field in which a direct

communication pathway is established between a human or animal brain and any outside

or external device. The two way BCI’s allow the brain and the external devices to exchange

signals in both the directions. But until today we have been successful in establishing one

way BCI’s. In future, we will be able to use two way BCI’s effortlessly. The best is yet

to come. In this chapter, an introduction to the BCI technology is given, the different

signals generated by the brain are stated, also brain anatomy is explained. In addition,

how are brain signals generated by the brain, how does BCI system work, a method to

perform Electroencephalogram, how are those brain signals detected is explained and also

BCI classes are stated and introduced.

Keywords: Internet of Things (IoT), Brain Computer Interface (BCI), Electroencephalog-

raphy / Electroencephalogram (EEG)
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The blood-brain barrier is one of the strictest barriers in vivo and its role is to maintain 
homeostasis of the brain. Treatment of brain diseases is one of the most difficult challenges 
in oncology due to the various hurdles involving effective transport of drugs to the brain. To 
overcome the limitations of current treatment targeted nanocarriers are used which are 
injected through a systemic route for drug delivery. Nanocarriers ranging in size between 10 
and 1000 nm are generally known as nanoparticles. Nanoparticles are classified as: solid 
lipid nanoparticles (SLNs), nanostructure lipid carriers, and lipid drug conjugates. Of these, 

( the SLNs, which consist of spherical solid lipid particles in the nanometer range, are most 
easily dispersed in water or aqueous surfactant solution and have the potential to carry 
lipophilic or hydrophilic drug(s) or diagnostics to the brain. Nanoparticles have excellent 
physical stability, protect incorporated labile drugs from degradation, control drug release 
(fast or sustained) depending on the incorporation model, good tolerability, and site-specific 
targeting. They can also improve the ability of the drug to penetrate through the blood­ 
brain-barrier. Hence, it is the most promising drug targeting system for the treatment of 
central nervous system disorders. 
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Cyclodextrins are well accepted as pharmaceutical excipients due to their capability of 
improving the solubility and bioavailability of poorly soluble drugs. Cyclodextrins gained an 
important role in the pharmaceutical industry because of their amphiphilic nature and 
excellent biocompatibility. The structural and pharmaceutical properties of native 
cyclodextrins have been summarized in this chapter. The efficiency and applicability of 
cyclodextrins can be further improved if they are incorporated into polymeric carrier 
systems. Stimuli-responsive biopolymers have attracted much research attention for their 
wide applications in the field of novel drug delivery systems. Stimuli responsive, also termed 
as "environmental sensitive," "intelligent," or "smart," these carriers are capable of returning 
to their initial state as soon as the trigger is removed. Cyclodextrins may be functionalized 
by glycol conjugation, cross-linking, and polymerization for stimuli-responsive properties. 
Among all the polymeric nanocarriers studied, supramolecular cyclodextrins and their 
derivatives as nanocarriers for drug delivery applications have shown high potential as 
smart biomaterials in delivering active agents. This chapter focuses on cyclodextrins and 
their derivatives as stimuli-responsive polymeric rianocarriers for drug delivery and 
biomedical applications. The responsive cyclodextrins are able to control drug release in 
response to either exogenous stimuli such as temperature, light intensity, and magnetic field 
or endogenous stimuli like pH, enzyme concentration, and oxidation-reduction potential. 
Dual-stimuli-responsive properties of cyclodextrins are reported by researchers in the field 
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