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Abstract: For the authentic users, password is the 
main choice in the computer system for the privacy 

terms. “Username” and “password” is the most 

authentic terms in the computer system. 
Alphanumeric is generally used for the 

authentication. It is notable that passwords are at risk 

to assault, clients will in general pick passwords that 
are anything but difficult to recollect, and this implies 

they are additionally simple for an assailant to 

accomplish via scanning for applicant passwords. On 
the other hand, if a password is hard, then it is much 

difficult to remember by the users and difficult to 
attackers to attack.  

Graphical passwords may give the security which are 

preferred over content that are based on passwords in 
light of the fact that numerous individuals are trying 

to retain content based passwords and plain words are 

utilized. Textual passwords are used instead of 
pictures because humans can remember pictures 

more easily than characters. In graphical user 

interface, graphical password is an authentication 
system picture selected by user is the parameter this  
is required for working by a graphical password  

which is an authentication system. That’s why, the 

graphical password approach is called graphical user 

authentication.  
  

Keywords---Authentication, Computers, passwords, 
security, Graphical.  

  

  

I. INTRODUCTION  

A form of authentication which is graphical 

password authentication demands the recall and 

selection of an images or points in an image 

inputted during the registration stage in a graphical 

user interface. Passwords give security to 

validation and insurance of administrations against 

not wanted access to assets. A graphical based 

secret phrase is one reasonable option of literary 

passwords. The most common authentication 

method in computers used today is alphanumeric 

usernames and passwords. This method has many 

disadvantages. Clients will in general pick 

important passwords that are simple for assailants 

to figure out, however solid framework allotted 

passwords are troublesome to get recall for the 

clients. Utilizing a graphical secret phrase, clients 

click on pictures instead of alphanumeric 

characters. Today, the most secure form of 

authentication is biometric based but the problem 

with biometric is that they are not economical to 

use but an alternative which is more secure and less 

expensive is the use of graphical passwords.  

  

 

Preferred security is given by graphical passwords 

that are based over content on the grounds that 

numerous individuals those who are trying to 

remember content based passwords, which are 

utilized by plain words. Graphical passwords use 

pictures rather than literary passwords and are 

incompletely spurred by the way that people can 

recall pictures more effectively than alphanumeric 

characters. A graphical secret key is a confirmation 

framework that works by having the client select 

from pictures, in a particular request, displayed in a 

graphical UI. That is the reason the graphical secret 

phrase approach is called graphical client 

verification.  

  

II. CATEGORIES  

A. Techniques which are based on recall  

A client is approached to repeat something that he 

made or chose before amid the enlistment arrange.  

  

Scheme of Draw-a-Secret (DAS)  

  

Clients draws a straightforward picture on a 2D 

framework, the directions of the lattices involved by 

the pictures are put away in the request of 

illustration. Redrawing needs to contact similar 

matrices in a similar grouping in confirmation.  

  

 
Fig 1 DAS  
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Abstract: A smart city is not only a high tech 

place their people use high technologies. A smart 

city is actually called a smart city when it has a 

balanced amalgum of a technology, strong 

infrastructure and positively forwarded society. 

There are lots of challenges faced by urban 

mobility; and their elements influence the 

manner in which individuals move, for the most 

part however not just, inside urban communities 

and huge metropolitan areas. For example if a 

city has a number of high tech metros on the 

road but no cleanliness and time-tables then it 

cannot be a smart city. A city needs a lot of effort 

to be a smart city, without proper knowledge and 

education as a man cannot improve his life style 

and so as city as well. Smart City should have a 

society which can make it ways as solid as the 

building build on it but not only the 

infrastructure the society should be strong to 

understand the modern need of the city. There 

are a lot of challenges which our world is facing 

as technologies have both profit and losses. To 

build a smart city a dynamic balance of the profit 

and losses is required at most level. Before 

introducing any technology in our life style we 

should know the proper use of it else we will face 

to build a true smart place for us. 

 

Keywords: Urban mobility, high tech, amalgum, 

smart city, metropolitan area. 

 

I.INTRODUCTION 
 

In today scenario everybody is just running to 

build a smart city. What smart city actually 

means? A smart city is only a place with multi- 

storeys building, modern transportation, 

amenities or technology in every work of daily 

life??? No, smart city is a place which use 

technology for its development without 

hampering its social life and their life styles. 

Internet of things is defined as a Complex 

“ecosystem” which is used to connect 

anything, any resource, business and subject 

using any network. It also describes a world in 

which everyday objects are connected to a 

network so that data can be shared. Internet of 

things is largely recognized as collection of 

interrelated things within the smart cities. Here 

we talked about the layer organize design and 

layered smart cities architecture in this paper. 

Here the Internet of things is centered around 

the particular applications and advances for 

layer in keen urban communities, for example, 

brilliant homes, transportation, waste and water 

the executives and so on.. Here we also 

discussed about the challenges that are faced 

by urban mobility such as environmental 

challenges, transportation challenges, societal 

challenges and governance challenges. Smart 

rail depends upon the smart technologies as the 

future of the railways. 

 
II. VERSATILITY ON THE 21ST 

CENTURY: THE CHALLENGES 

 

Presently days the urban versatility is 

confronting a societal, transportation, 

ecological and administration challenges, with 

the high effect on the urban communities way 

of life. In this section we provide the details 

about the challenges that are faced by cities. 

 

A) Societal Challenge: 

Huge urban communities individuals focus on 

work like centre points of transportation, 

business and governments. In 2016, urban 

zones populace was 54.5% while by 2013 it 

was suited by 60% of individuals which 

implies that in any event half of million 
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Abstract : Search Engine Optimization (SEO) is 

the way toward influencing the perceivability of 

a site or a website page in a web search tool's 

unpaid outcomes. It is the way toward getting 

traffic from the "free," "natural," "article" or 

"normal" list items on web indexes. Website 

improvement is a vital method to take a web 

record in top indexed lists of a web index. Online 

nearness of an association isn't just a simple 

method to reach among the objective clients 

however it might be productive as well if 

advancement is finished keeping taking into 

account the objective clients as of the 

explanation that more often than not clients 

search out with the watchwords of their 

utilization (Say; PhD in web innovation) instead 

of looking through the association name, and on 

the off chance that the page connect comes in the 

top positions, at that point the page ends up 

being gainful.  

  

Keywords : SEO, Search Engine Optimization,  

PageRank, Search Algorithms, Search Engine  

  

  

I. INTRODUCTION  

  

Internet has given all the organizations and 

associations a huge stage to sell and promote their 

items and administrations. However, effortlessly to 

outreach accessible to every last one of them the 

opposition has risen significantly more. There is no 

uncertainty an enormous crowd they would now be 

able to target however they are not by any means 

the only ones who can do as such. There are 

abundant sites that manage a similar 

item/administration which a specific association is 

managing. Indeed, even a very much displayed, 

organized and intuitive site may fall in the hands of 

expanding rivalry. In this day and age where every 

single significant business have gone on the web, if 

your site isn't recorded among the best scarcely any 

pages of list items, your business can endure 

significant misfortunes. Site improvement (SEO) is 

to the salvage. It empowers you to not just get 

recorded on Search Engine Results Page (SERP) 

yet in addition extend your business. Additionally 

considers have demonstrated that it can support the 

quantity of guests on your site by 400% and client 

transformations by 100%.  

  

  

II. SEARCH ENGINE ALGORITHMS  

  

[a] PageRank Algorithm  

  

Page Rank is a calculation wherein a 

numerical weight is appoint to a website page 

as indicated by its relative significance. It 

utilizes approaching connection data to 

appoint worldwide significance score to all 

pages on the web. Number of approaching 

connections from quality locales gauges the 

notoriety of a page. It depends on amount and 

nature of both inbound and outbound 

connections. Pages which have higher position 

are generally significant and it has 
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Abstract - One of the fastest-growing areas of research is 

sign language recognition. In this field, many innovative 

techniques have lately been created. Sign Language is 

mostly used by deaf and dumb people to 

communicate.The referred paper demonstrates the use of 

Python to recognise 26 hand gestures in Indian sign 

language. Pre-processing and hand segmentation, feature 

extraction, sign recognition, and sign to text are the four 

modules included in the proposed system. Image 

processing can be used to perform segmentation. Sign 

Language is the most natural and expressive way for 

hearing-impaired people to communicate. People who are 

not deaf never attempt to learn sign language in order to 

interact with deaf people. As a result, deaf people are 

isolated. However, if a computer can be programmed to 

translate sign language to text format, the gap between 

normal people and the deaf community can be narrowed. 
 

 

Index Terms – Tensor Flow, OpenCV, CNN(Inception). 

 

I. INTRODUCTION 

 

Every country has its own sign language, which varies 

greatly in grammatical structure. Indian Sign Language is the 

name given to the sign language that exists in India (ISL). It 

has been suggested that the same sign language is used in 

Nepal, Sri Lanka, Bangladesh, and Pakistan's border regions. 

Other sign languages are as follows:The American Sign 

Language (ASL), the British Sign Language (BSL), and 

others are examples of various sign languages. In general, 

the semantic meaning of the language components varies 

across sign languages, but there are some signs that have a 

universal syntax. For example, a simple gesture with one 

hand expressing "hi" or "goodbye" has the same meaning all 

over the world and in all sign languages.ISL is a complete 

natural language with its own morphology, phonology, 

syntax, and grammar that originated in India. ISL is a visual-

spatial language that uses hand, arm, facial, and head/body 

movements to convey linguistic information. Both isolated 

and continuous indications are produced using ISL. An 

isolated sign is a precise hand configuration and attitude 

portrayed by a single image that concentrates on a single 

hand gesture. A continuous sign is a series of images that 

portray a moving gesture. 

 

II. ISSUES WITH THE CURRENT ENTERPRISE 

 
 
 
 

 

The user of the glove-based technique must 

wear a device that carries a bundle of cables in 

order to connect the gadget to a computer. The 

disadvantage of this approach is that the 

signer must wear both the sensor hardware 

and the glove while using the system. These 

technologies are costly and detract from the 

naturalness of sign language communication. 

Deficiencies in the current system:  
● Use of wires leads to complications. 

● Expensive 

● Difficult to use 

● Not portable 
 
 

III.   PROPOSED WORK  
●Vision based system 
Only a camera is required for the vision-based 

technique, which deals directly with picture 

motions. It's a two-part procedure: capturing a sign 

The application retrains an existing model using 

Transfer Learning to classify a new collection of 

photos.This software demonstrates how to train a 

new top layer for recognition of various image 

classes using an Inception v3 architecture model 

learned on ImageNet images. Any folder holding 

subfolders of images can be substituted for the 

image dir option. Each image's label is derived from 

the name of the subfolder in which it resides. There 

are millions of parameters in modern image 

recognition models.It takes a lot of labelled training 

data and a lot of computer resources to train them 

from begin (hundreds of GPU-hours or more). 

Transfer learning is a strategy for speeding up this 

process by reusing a chunk of a model that has 

already been trained on a related task in a new 

model. Though it isn't as excellent as training the 

whole model, it is remarkably effective for many 

applications, requires only moderate amounts of 

training data (thousands rather than millions of 

annotated images), and can be completed in under 

thirty minutes on a laptop without a GPU.  
This tutorial will teach you how to run the sample 

script on your own photos, as well as discuss some 

of the options you have for controlling the training 

and sign analysis processes. Vision-based solutions 

provide the user with a more natural environment 

and eliminate the hassles that come with glove-

based methods. 

Sign Language Recognition System 
Chayan, Anmol Batra, Deepika Bansal  

Jaipur Engineering College and Research Center, chayansingh998@gmail.com,  
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Abstract 
 
The 5th generation (5G) of cellular and wi-fi 
communications networks pursuits at 
addressing a various set of use instances, 
services, and packages with a specific 
recognition on permitting new enterprise 
instances through community slicing. The 
improvement of 5G has for that reason 
superior speedy with studies tasks and 
standardization efforts ensuing with inside 
the 5G baseline structure. Nevertheless, for 
the conclusion of local end-to-end (E2E) 
community slicing, in addition functions and 
optimizations shall nonetheless be 
introduced. In this paper, we offer an 
opening evaluation of present day 5G system 
(5GS) with appreciate to a few precise 
improvements and element our insights at the 
permitting improvements that may fill the 
recognized gaps. We will then speak the 
critical constructing blocks and layout ideas 
of an developed 5G baseline structure 
capitalizing at the improvements which can 
be being developed. 
 
Introduction 
 
At the start of wi-fi cellular conversation, 
it begins off evolved with the voice 
conversation gadget only, i.e. the primary 
generation (1G). With the significant 
development in wi-fi conversation 
structures, there became a constant 
development with inside the wi-fi cellular 
conversation which in end result offer the 
second (2G),third (3G) and fourth-
generation (4G) wi-fi networks 
respectively. Due to immoderate use of 
multimedia and net making use of 
packages together with the use of voice 
functions, a few new technology want to 
be brought via way of means of focusing 
increment in capacity, better facts rate, 
minimal latency and notable QoS . 5G 

networks are the only which affords the 
above-cited functions which are notably 
required via way of means of destiny 
networks. Some of the important 
necessities of 5G structures are facts rate, 
latency, strength usage and cost. 
Utilization of strength is constantly a 
challenging factor of designing and 
operation of all wi-fi conversation 
structures and the equal is going for 5G 
networks. 
 
How does 5G works? 
 
Verizon is provisioning its 5G Ultra 
Wideband community with numerous 
additives, such as fiber-optic cable, small 
cells and sizable radio wave spectrum 
holdings. A crucial aspect of Verizon’s 
spectrum holdings is known as millimeter 
wave spectrum, which refers to excessive 
frequency bands—specifically, the ones 
with inside the 28 GHz to 38 GHz range. It 
is in those spectrum bands that tomorrow’s 
maximum audacious, latency-touchy and 
bandwidth-in depth improvements will 
rely. Think of millimeter wave spectrum 
because the widest, quickest dual 
carriageway at the planet, with hundreds of 
thousands of vehicles journeying 
centimeters other than each other at 
incredible build out are small cells and the 
fiber-optic cable. Small cells are 
transmitters, more or less the scale of a 
computer computer, which might be 
strategically located in places wherein 
utilization needs are highest—consisting 
of downtown areas, purchasing centers, 
sports activities venues, and university 
campuses. 
Fiber-optic cables incorporate dozens to 
loads of optical fibers inside a unmarried 
casing, shifting records alerts from the 
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Abstract - In this paper we can see developments in 
electronics and communication engineering by 
providing advantages of implementing the 
nanotechnology in these areas. This paper presents an 
insight into some of recent breakthroughs in 
nanotechnology which incorporates different devices 
like nano transistors, paper battery, nano robotics, nano 
sensors, wireless innovation, nano communication and 
networks. Nanotechnology is therefore expected to 
enable the production of smaller, cheaper and powerful 
devices with increasing efficiency.  

Keywords: Nanotechnology, transistors, nano robotics 
communications, nano sensors, wireless technology.  

[I] INTRODUCTION  

Nanotechnology is the study of phenomena and 
finetuning of materials at atomic, molecular and 
macromolecular scales, where properties differ 
significantly from those at a larger scale. 
Nanotechnology is also defined as the study of 
structures which are in size between 1 to 100 nm.  

Nanotechnology is changing significantly in the field 
of electronics, especially in regard to computers, 
telecommunications and optics [1], [2], [3], [6]. In 
some sense, electronic miniaturization has been the 
true driving force for nanotechnology research and 
applications. The main aim in this area is to 
understand nano scale rules and mechanism in order 
to implement new ICT (Information and 
communication technology) systems more economic, 
little and reliable. Nanotechnology has application in 
drug delivery, i.e. most harmful side effects of 
treatment such as chemotherapy are a result of drug 
delivery methods which do not pin point their  

 

intended target cells accurately. Nanoparticles of iron 
can be effective in the cleanup of chemicals in 
groundwater because they react more efficiently to 
those chemicals than larger iron particles. Nano sized 
particles of carbon like nanotubes and Bucky balls are 
composed of only carbon and they are very strong. A 
T-shirt weight bullet proof vests made out of carbon 
nanotubes is the best example that shows how much 
strong will be the Nano sized particles of carbon. This 
is because their strength comes from special 
characteristics of the bonds between carbon atoms. 
Nano-sized particles of titanium dioxide and zinc 
oxide are used in many sunscreens to block UV 
radiation more effectively.  

Nanotechnology may offer new ways of working 
for electronics. Nanotechnology science is 
developing new circuit materials, new processors, 
new means of storing information and new 
manners of transferring information. 
Nanotechnology improve the capabilities of 
electronic components like by reducing the size of 
transistors used in integrated circuits, researchers 
are developing a type of memory chip with 
projected density of one tera byte of memory per 
square inch and this increases the density of 
memory chips. By improving display screens on 
electronics devices and this reduces power 
Consumption and also the weight and thickness of 
the screens.  

In communication system based on 
nanotechnology is discovering new materials on 
the nanometer length scale expected to play an 
important role in future challenges in the field of 
communication systems such in devices of ultra-
high-speed for long- and shortrange 
communications links, power efficient computing 
devices, high density memory and logics, and 
ultra-fast interconnects [5]. Also the use of 
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Abstract—  Overfitting is a modeling error that occurs when 
a function is too closely fit to a limited set of data points. 
Overfitting the model generally takes the form of making 
an overly complex model to explain idiosyncrasies in the 
data under study.  
In reality, the data often studied has some degree of error 
or random noise within it. Thus, attempting to make the 
model conform too closely to slightly inaccurate data can 
infect the model with substantial errors and reduce its 
predictive power.  
  
Keywords— Overfitting, Machine Learning, Modeling 
Error, Data Science, Neural Network.  

Ϩ. INTRODUCTION   

In supervised machine learning, there’s an un-
detouring issue. Model does not generalize well from 
observed data to unseen data, which is called overfitting. 
Because of the existence of overfitting, the model 
performs perfectly on the training set, while fitting poorly 
on the testing set. This is due to that over-fitted model has 
difficulty coping with pieces of the information in the 
testing set, which may be different from those in the 
training set. On the other hand, over-fitted models tend to 
memorize all the data, including unavoidable noise on the 
training set, instead of learning the discipline hidden 
behind the data. The causes of this phenomenon might be 
complicated. Generally, we can categorize them into 
three kinds: 1) noise learning on the training set: when the 
training set is too small in size, or has less representative 
data or too many noises. This situation makes the noises 
have great chances to be learned, and later act as a basis 
of predictions. So, a well-functioning algorithm should be 
able to distinguish representative data from noises; 2) 
hypothesis complexity: the trade-off in complexity, a key 
concept in statistics and machining learning, is a 
compromise between Variance and Bias. It refers to a 
balance between accuracy and consistency. When the 
algorithms have too many hypotheses (too many inputs), 
the model becomes more accurate on average with lower 
consistency. This situation means that the models can be 
drastically different on different datasets; and 3) multiple 
comparisons procedures which are ubiquitous in 
induction algorithms, as well as in other Artificial 
Intelligence (AI) algorithms. During these processes, we 
always compare multiple items based on scores from an 
evaluation function and select the item with the 
maximum score. However, this process will probably 

choose some items which will not improve, or even 
reduce classification accuracy.   

  

ჟ. METHODOLOGY  
2.1 Detection  

A key challenge with overfitting, and with 
machine learning in general, is that we can’t know how 
well our model will perform on new data until we actually 
test it. To address this, we can split our initial dataset into 
separate training and test subsets. This method can 
approximate how well our model will perform on new 
data. If our model does much better on the training set 
than on the test set, then we’re likely overfitting. For 
example, it would be a big red flag if our model saw 99% 
accuracy on the training set but only 55% accuracy on the 
test set. If you’d like to see how this works in Python, we 
have a full tutorial for machine learning using Scikit-
Learn. Another tip is to start with a very simple model to 
serve as a benchmark. Then, as you try more complex 
algorithms, you’ll have a reference point to see if the 
additional complexity is worth it. This is the Occam’s 
razor test. If two models have comparable performance, 
then you should usually pick the simpler one.  

  

2.2 Prevention  

Detecting overfitting is useful, but it doesn’t 
solve the problem. Fortunately, you have several options 
to try. Here are a few of the most popular solutions for 
overfitting: Cross-validation: Cross-validation is a 
powerful preventative measure against overfitting. The 
idea is clever: Use your initial training data to generate 
multiple mini train-test splits. Use these splits to tune 
your model. In standard k-fold cross-validation, we 
partition the data into k subsets, called folds. Then, we 
iteratively train the algorithm on k-1 folds while using the 
remaining fold as the test set (called the “holdout fold”). 
Cross-validation allows you to tune hyperparameters 
with only your original training set. This allows you to 
keep your test set as a truly unseen dataset for selecting 
your final model.  

Early stopping when you’re training a learning algorithm 
iteratively, you can measure how well each iteration of 
the model performs. Up until a certain number of 
iterations, new iterations improve the model. After that 
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Abstract: 
Cloud computing is an Internet-based 

processing model that gives a few assets 

through Cloud Service Providers (CSP) to 

Cloud Users (CU) on interest premise without 

purchasing the fundamental foundation and 

follows a pay-per-use premise. A client will 

pay the sum as indicated by the measure of the 

extra room utilized. Cloud computing offers 

support to the client through a webassociation. 

It underpins the virtualization of actual assets 

to improve productivity and the achievement of 

numerous errands simultaneously. The 

fundamental explanation behind utilizing the 

cloud is that the client canstore and access the 

put-away information in the cloud from 

anyplace whenever. The cloud client need not 

stress over the upkeep of programming, 

equipment, and storage. The principle 

explanation behind utilizing the cloud is that 

the client can store and access the put-away 

information in the cloud from anyplace 

whenever. The cloud client need not stress over 

the support of programming, equipment and 

extra room. The fundamental preferred position 

of distributed computing is every one of these 

administrations are given with ease to the 

client. Therefore, all clients move their 

information on the cloud. 

The significant issue in distributed computingis 

security in light of the fact that the data put 

away in the cloud isn't straightforwardly kept 

up by the client. Security is by all accounts an 

interesting worry in the cloud. While sending 

the information through the web any 

unapproved client can alter the information or 

access it. Various kinds of administration 

models   under   distributed    computing 

encourage different degrees of security 

administrations. We will get the base security in 

IaaS (Infrastructure as a Service) and most with a 

SaaS supplier. In this paper, we will center after 

looking into and understanding cloud security 

issues by   proposing   crypto calculations and 

powerful measures in order to guarantee 

information security in the cloud. Alongside this, 

we will explain a touch more about some security 

parts of cryptography by exhibiting some 

protection issues of current distributed computing 

environmental factors. 

 

Keywords: Cloud Computing, 

Cryptography,   Cryptography   techniques, 

Service models, Deployment Models, 

Steganography 
 

I. Introduction 

Cloud Computing is the moving innovation that 

utilizes the organization to offer support to the 

client. Cloud goes about as a virtualized 

programming. The large-scale and small-scale 

organizations are going through a lot of cash to 

store and keep up their information. 

Distributed computing offers assistance to the 

finance managers by putting away, calculating, 

and keeping up the information effortlessly. 

Distributed computing permits the business 

client or individual client to utilize the 

application through the web without introducing 

in their framework. For instance: Gmail, 

Facebook, YouTube, dropbox. The client will 

pay the sum according to information 

utilization. The principle bit of leeway of 

distributed computing is ease, expanded 

capacity, and adaptability. The significant 

danger in distributed computing is security and 
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Abstract 

Nowadays, with the development of highly 
competitive and low cost hardware, computers are 
already take their places as a part of our everyday 
life. High performance mechanism and electronics 
is now offer great and continuously improving 
resources ready to reinforce us in the 
implementation of ordinary tasks. A way to utilize 
these new resources is given by Augmented Reality 
(AR).Augmented Reality mixes virtual and actual 
reality, making available to the user new tools to 
ensure efficiency in the transfer of knowledge for 
featured processes and in several environments. It 
is providing many useful features that is attracting 
greater attention from the researchers ,students and 
professionals. Several solutions based on 
Augmented Reality have been proposed by the 
research community: specially in maintenance 
functioning Augmented Reality tools have proposed 
new perspectives and have promised dramatic 
implementation .VR & AR proved  their 
importance, when planning, education, marketing, 
tourist sport preservation coming to light. 
Application of Virtual Reality (VR) system has been 
proven to be reasonable and effective in proposing 
the importance and engagement for users to 
working with the virtual environment (VE). An 
attempt to specify the issues from presented studies 
by the researchers within the time of papers 
between in last 14 years. There is no big changes 
implemented in this reviewing process but the aim 
is to connect the user experience and application 
system through concern and learning from the 
challenges in the system itself. This paper also 
contains the future research directions and predicts 
the development trends and scope of AR and VR 
system. 
Keywords: Augmented Reality, Virtual Reality, 
Virtual Environment; 

Introduction 
Augmented Reality (AR) is a new technology that 
contains the overlay of computer graphics and 
interactive experience of the real world . One of the 
best overviews of the technology, that defined the  

 

field, described the problems, and summarized the 
improvements. Augmented reality basically works 
on reality and physical subjects to activated 
computer-generated environment over the top of 
reality, in real time. Essentially, Augmented Reality 
is a technology that build computer-generated 
pictures or images over a user's view of the real time 
world. These images are  typically converted & build 
in shape as 3D models & videos. 

A system application that is delivered through 3-
dimension computer imageries in simulated 
environment and provides possibilities for users to 
explore and experience immersive by utilizing 
unique designed electronic technologies for 
visualization and/or to perform interactions in real 
time within the built VE or virtual world is called 
VR. The Augmented Reality had came before just 
over one decade, but the growth and progress in this 
field in past few years has been remarkable. 

Virtual Reality environment system in this case is the 
generation of an environment which filled with rich 
interactivity for users to explore and interact freely 
with an entire computer generated environment. 
Furthermore, so as to attain great level of 
engagement and sense of presence when 
experiencing the appliance system, understanding 
and learning about the problems within the context 
can bridge the challenges gap. Consider 
understanding the users in design and development 
phase instead of heavily focusing only on the 
practice or inventions features.  

The issues and challenges can acquire from both 
hardware and software implementation within the 
Virtual Reality application system. As for 
visualization in VR system, there are many ways of 
installation and setups presented to achieve the 
stereoscopic view depending on the 3D imageries 
output platform such as head-mounted display 
(HMD), desktop screen, smart phone, wall projection 
and other more. In enhancing the immersion of 
exploration, the method in navigation system also 
plays a significant role to guide users on how to 
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Abstract — In this period of exceptionally 
progressed computerized picture handling, it is 
extremely hard to store biometric subtleties like 
finger impression of a profoundly needed 
criminal in a safe way. Any carefully put away 
information can be manufactured, or the put 
away information can be effortlessly obliterated 
or controlled. Consequently, a protected 
stockpiling and handily recuperated strategy 
should be applied in such fields. Computerized 
holographic information stockpiling is perhaps 
the most secure stockpiling techniques accessible 
that can be utilized to determine this issue. It gives 
a tenable route in the finger impression 
procurement in the criminal examination field. 
The precise stage remaking is the extraordinary 
preferred position of advanced holography 
contrasted and conventional unique finger 
impression securing strategies. Also, 
computerized holography has numerous critical 
preferences, for example, basic, high precision 
and high goal, besides, it is a non-ruinous 
strategy, doesn't subvert the on location 
fingerprints. Additionally, some advanced 
picture preparing can be applied to the first 
visualization and the recreated picture, for 
example, the picture contrast lighting up, 
separating, etc. Subsequently, it is conceivable to 
acquire an advanced visualization with higher 
caliber. Subsequently, advanced holography can 
be utilized for secure capacity and examination of 
fingerprints in the criminal examination field. 

Keywords :- Fingerprints, analysis, visualization 
and bifurcation. 

 
I. INTRODUCTION 

 
Fingerprints are the most precise and ordinarily 
utilized biometric strategy for individual 
distinguishing proof. Since 1880s fingerprints were 
utilized as biometric procedures for human 
distinguishing proof in the criminal examination 
field[1]. It is the invariant property and uniqueness of 
finger impression which makes it an individual 
identifier. The primary issue emerges with regards to 
the protected stockpiling of the fingerprints. By 
ordinary strategies dormant fingerprints can't be 

gathered without staining the surface with the unique 
mark. Likewise with the extremely progressed 
procedures in computerized picture handling, any 
picture put away carefully can be controlled or 
annihilated. It involves concern with regards to the 
fingerprints of exceptionally needed hoodlums. Such 

fingerprints put away carefully can be handily 
controlled by basically affecting an official in the 
legal division. Likewise if a noxious assailant 
accesses the gadget, the aggressor additionally 
accesses the biometric. Numerous procedures were 
utilized for expanding the security of put away 
fingerprints. Distinct C Draper proposed a technique 
utilizing Selpian Wolf codes which portrayed a 
strategy to encode unique mark biometrics safely for 
storage.They introduced a model for a protected 
biometric framework. In any case, there was a 
compromise between the security of the framework 
and the vigor of authentication[2]. Davida,Frankel, 
and Matt considered the utilization of mistake 
revision coding as an answer for this problem[3]. 
Juels and Sudan presented the possibility of a fluffy 
vault to formalize the utilization of mistake revision 
codes for such applications[4].Several specialists 
have investigated crypotographic parts of the issue in 
more profundity. Altogether these techniques the 
fingerprints must be encoded first. However, even in 
the wake of encoding, they are put away in an 
advanced way, which again can be fashioned. 
 

II. THEORETICAL   ANALYSIS 

 

A. Recording Of Digital Hologram  

The 3D image age is an obstruction cycle, and 
visualizations are normally recorded with a laser 
light source. The wave containing the data of the item 
is known as the article wave, and the other meddling 
wave is the reference wave. For straight forwardness, 
the reference wave is now and then taken to be a 
uniform plane wave. When all is said in done, the 
item wave at the account plane can be depicted as 
where a0 is the sufficiency and ĳ0 is the period of the 

mailto:sanketagarwal.it21@jecrc.ac.in
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Abstract   
The Internet of Things (IoT) is a cutting-edge 
technology that allows a variety of digital devices 
with various sensing, actuation, and processing 
capabilities to connect to the Internet, resulting in a 
multitude of new services in the context of a smart 
city. Smart city efforts are being enabled all around 
the world thanks to enticing IoT technologies and 
big data analytics. These services are increasing the 
quality of life in cities by upgrading infrastructure 
and transportation systems, reducing traffic 
congestion, and providing waste management. We 
create a taxonomy in this article to best present a 
generalised overview of the IoT paradigm for smart 
cities, integrated ICT, network kinds, potential 
prospects, and significant requirements. In addition, 
an overview of current standard-setting activities is 
provided.  

Keywords: Appealing IoT services, Internet of Things, 
Smart City, Traffic Congestion, ICT, Standard Bodies, 
Open Source.   

I. Introduction   
The Internet of Things (IoT) is a ground-breaking 
communication paradigm that attempts to create a 
transparent and innovative framework for connecting 
a wide range of digital items to the Internet. As a  

result, it aspires to make the Internet more immersive 
and all-encompassing. The growing Internet of 
Things sector is gaining traction as operators, sellers, 
manufacturers, and businesses grasp the 
opportunities it presents. According to the most 
recent IDC forecast1, the global IoT market will be 
worth 1.7 trillion dollars in 2020, up from 655.8 
billion dollars in 2014, with a compound annual 
growth rate of 16.9%. In 2020, the devices alone are 
estimated to account for 31.8 percent of the overall 
global IoT market.. This greater percentage of the 
revenue in 2020 is expected by building IoT 
platforms, application software, and service-related 
offerings. A smart city is a complex ecosystem  

 

 

characterized by the intensive use of ICT,  aiming at 
making the cities more attractive, more sustainable 
and a unique place for innovation and 
entrepreneurship.   

  
The smart city cycle also includes a variety of ICT 
technologies, development platforms, maintenance and 
sustainability, citizen-centric apps, and technical, 
social, and economic key performance indicators 
(KPIs). As a result, Internet of Things technologies will 
be critical in the deployment of large-scale 
heterogeneous infrastructures. Network type, 
scalability, coverage, adaptability, heterogeneity, 
repeatability, and end-user involvements are all factors 
to consider while developing IoT-based smart city 
applications. These applications can be divided into 
four categories: personal and home, utilities, mobile, 
and enterprises. Personal and household applications, 
for example, include the ubiquitous healthcare services 
to live independently via Body Area BANs are 
networks that allow a doctor to remotely monitor 
patients. Smart grid, smart metering/monitoring, water 
network monitoring, and video-based surveillance are 
examples of utilities applications. Intelligent 
transportation systems (ITS) and logistics, traffic 
management, congestion control, and waste 
management are all examples of mobile applications. A 
network of devices inside a work place is also common 
in IoT-based enter-prize applications. To connect IoT 
with smart city environments, several research 
initiatives have been performed. Zanella, for example, 
gave a thorough overview of the architectures, 
protocols, and enabling technologies for a web-
servicesbased IoT framework.in the Padova smart city 
project. The proof of concept implementation with 
numerous technical solutions aim to monitor street 
lighting, the quality of air and identification of most 
critical issues. A survey on the fundamental IoT 
elements  in realizing smart cities was conducted in 
which also described a case study on noise monitoring. 
Nathalie proposed a different perspective of smart cities 
in which IoT devices were considered service providers 
mimicking cloud based services. By removing the 
barriers between physical IoT devices and logical 
(cloud service providers) worlds, the concept provided 
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Abstract - In today’s world scenario as the amount of 
data is increasing day by day the term Big Data is also 
becoming huge. Big Data is a collection of various 
forms of data that cannot be managed by traditional 
data management methods. The need and importance 
of big data are increasing continuously for the past few 
years even some organizations are depended on 
information extracted after analyzing big data for 
making important decisions. This paper helps to 
understand Big Data by explaining its characteristics 
and architecture. It also provides information about 
major sources of big data, its application in various 
fields. But as we know, every technology has some 
limitations, so it also defines the major problems in big 
data analysis and the solutions required to overcome 
them. The main aim of the paper is to make the term 
“big data” more clear by explaining all basic terms 
related to it, to make working with it easier and more 
effective.  
 
Keywords- Big Data, volume, variety, velocity, 
veracity, value  

I.  INTRODUCTION 

Big Data defines huge and complex data which is 
increasing exponentially day by day. It is not 
possible to manage this data with the traditional 
database management system, as the data can be in 
any form that is structured data (dataset in a row and 
column format), unstructured data (audio, video, 
images, or any other format) or semi-structured data 
(data in XML, JSON format. Semi-structured data is 
a combination of both structured and unstructured 
data) [5].  

The term Big Data was first introduced by Roger 
Mougalas back in 2005. But big data exists in the 
world for a very long time. 5 exabytes (10 bytes) of 
data were created by humans till 2003. Now, this 
amount of data is created within 2 days due to the 
increase in the use of social media, technologies, and 
experiments. In 2012 the amount was around 2.72 
zettabytes which are becoming double every two 
years and it is expected to reach 175 zettabytes by 
2025. Even a personal computer holds around 500 
gigabytes of information, so it requires 
approximately 20 billion PCs to store all the world's 
data. Google only has 9 million servers around the 
world and 8.3 billion mobile subscriptions globally.  

So, the need to analyze and store this data properly 
for future perspectives is very important.  

II. CHARACTERISTICS OF BIG DATA 

Big Data is categorized or defined in terms of 5 Vs: 
volume, variety, velocity, veracity, value, Initially, 
there were only 3 V’s of Big data that is velocity, 
volume, variety. But with the rapid growth of data, 
two new Vs were introduced that are veracity, value 
by Gartner to the data processing concepts. 

 

Fig.1 Five Vs of Big data  

2.1 Volume- refers to the amount of data that is 
produced every day. This volume of data is 
generated from various sources such as the 
education sector, media, healthcare sector, etc. in 
different-different formats such as pdf, images, 
videos, etc. For example- Facebook alone can 
generate billions of messages and around 350 
million posts per day. 

2.2 Variety- defines the nature of data that is 
structured, unstructured, semi-structured. It shows 
diversity in data sources and type. In today’s world, 
80 percent of data is classified as unstructured data. 

2.3 Velocity- defines the continuous flow of data 
through multiple channels social media, mobile 
phones, computer networks, etc. The data flow is 
massive and continuous. Velocity determines the 
speed at which data is processed and generated to 
meet real-world demands. It is done in a fraction of 
seconds in real-time. 
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Abstract - Recurrent neural networks (RNNs) are 
capable of learning features and long term 
dependencies from sequential and time-series data. The 
RNNs have a stack of non-linear units where at least 
one connection between units forms a directed cycle. A 
well-trained RNN can model any dynamical system; 
however, training RNNs is mostly plagued by issues in 
learning long-term dependencies. In this paper, we 
present a survey on RNNs and several new advances for 
newcomers and professionals in the field. The 
fundamentals and recent advances are explained and 
the research challenges are introduced. 

 

Keywords - Deep learning, long-term dependency, 
recurrent neural networks, time-series analysis. 

 

I. INTRODUCTION 
 

Speech is a complex time-varying signal with complex 
correlations at a range of different timescales. Recurrent 
neural networks (RNNs) contain cyclic connections that 
make them a more powerful tool to model such sequence 
data than feed- forward neural networks. RNNs have 
demonstrated great success in sequence labeling and 
prediction tasks such as handwriting recognition and 
language modeling. In acoustic modeling for speech 
recognition, however, where deep neural networks (DNNs) 
are the established state-of-the-art, recently RNNs have 
received little attention beyond small scale phone 
recognition tasks, notable exceptions being the work of 
Robinson [1],Graves [2], and Sak [3]. 

 
LSTM and conventional RNNs have been successfully ap- 

plied to various sequence prediction and sequence labeling 
tasks. In language modeling, a conventional RNN has ob- 
tained significant reduction in perplexity over standard n-gram 
models [6] and an LSTM RNN model has shown 
improvements over conventional RNN LMs [7]. LSTM 
models have been shown to perform better than RNNs on 
learning context- free and context-sensitive languages [8]. 
Bidirectional LSTM (BLSTM) networks that operate on the 
input sequence in both directions to make a decision for the 
current input have been proposed for phonetic labeling of 

acoustic frames on the TIMIT speech database [9]. For online 
and offline handwriting recognition, BLSTM networks used 
together with a Connectionist Temporal Classification (CTC) 
layer and trained from unsegmented sequence data, have been 
shown to outperform a state- of-the-art Hidden-Markov-Model 
(HMM) based system [10]. Similar techniques with a deep 
BLSTM network have been proposed to perform grapheme- 
based speech recognition [11]. BLSTM networks have also been 
proposed for phoneme prediction in a multi-stream framework 
for continuous conversational speech recognition [12]. In terms 
of architectures, following the success of DNNs for acoustic 
modeling [13, 14, 15, 16], a deep BLSTM RNN combined 
with a CTC output layer and an RNN transducer predicting 
phone sequences has been shown to reach state-of-the-art phone 
recognition accuracy on the TIMITdatabase [17]. 

 
 
 

II . LSTM Network Architectures 
 

 
The LSTM contains special units called memory blocks 

in the recurrent hidden layer. The memory blocks contain 
memory cells with self-connections storing the temporal 
state of the network in addition to special multiplicative 
units called gates to control the flow of information. Each 
memory block in the original architecture contained an input 
gate and an output gate. The input gate controls the flow 
of input activations into the 

 

Figure 1: LSTMP RNN architecture. A single memory 
block isshown for clarity 

 

memory cell. The output gate controls the output flow of cell 
activations into the rest of the network. Later, the forget gate 
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 Abstract — 5G  teɫhnɨlɨgy  stands  for  mobile  teɫhnɨlɨgies  
fifth  generation  from starting  generation 1G to 2G  and  from  
3G to 5G  the  globe  of  teleɫɨmmuniɫɚtiɨn  has  seen  ɚ  number  
of improvements along with improved ɪerfɨrmɚnɫe every  
single day. This fast  revolution  in  the  era  of  mobile  
ɫɨmɪuting hinges  our  daily  life which  is how we work,  
interɚɫt  and  learn. This  ɪɚɪer  ɚlsɨ  shows  all  receding  
generations  of  mobile ɫɨmmuniɫɚtiɨn along with fifth-
generation teɫhnɨlɨgy which ɪrɨvides  ɚffɨrdɚble brɨɚdbɚnd  
wireless  ɫɨnneɫtivity. The ɪɚɪer also lɨɨks at  the network  
ɚrɫhiteɫture of fifth-generɚtiɨn teɫhnɨlɨgy, which mainly  
fɨɫuses on vɨiɫe over IP (voIP) enabled  devices  that  enables 
users to experience  ɚ  high  level  of  ɫɚll  volume  and data 
transmission. 5G network seems to fulfil all  the  requirements  
of  its  users  through which they can simultaneously ɫɨnneɫt  to 
the multiple wireless teɫhnɨlɨgies and ɫɚn switch between  them.  
 

Keywords—5G, 5G Architecture, 1G to 5G, Improvement in 
generations   

I. INTRODUCTION    

Communication is typically an important offer of life 
wireless communication has begun at intervals the first 
Seventies. At intervals consequent forty years, mobile wireless 
technology has evolved from 1G to 5G generations. 5G 
technology provides an extremely high system of 
measurement that users practiced before from 1G to 4G. The 
5G technologies offer varied new advanced choices that build 
it most powerful and in giant demand at intervals the long run. 
Recently all totally different wireless and mobile technologies 
unit of measurement gift like third-generation mobile networks 
5G is that the fifth-generation mobile network. It is a fresh 
world wireless commonplace once 1G, 2G, 3G, and 4G 
networks. 5G permits a fresh quiet network that is designed to 
connect nearly everyone and everything on in addition as 
machines, objects, and devices. 5G wireless technology is 
meant to deliver higher multi-Gbps peak data speeds, ultra-low 
latency, further liableness, giant network capability, 
hyperbolic accessibility, uniform user experience to additional 
users. Higher performance and improved efficiency empower 
new user experiences and connect new industries. 5G 
architectures in addition software-defined platforms, at 
intervals that networking utility is managed through software 
package packages rather than hardware. Advancements in 
virtualization, cloud-based technologies, and IT and business 
methodology automation amendment 5G style to be agile and 
versatile and to provide anytime, anywhere user access. 5G 
networks can turn out softwaredefined subnetwork constructs 
stated as network slices. These slices enable network 
administrators to dictate network functionality based on users 
and devices.   

   

II. BACKGROUND   

A. Requirement of 5G system   

Mobile ɫɨmmuniɫɚtiɨn Сas beɫɨme mɨre ɪɨɪulɚr in lɚst few 
yeɚrs due tɨ fɚst revolution in mobile teɫСnɨlɨРy. 5G is the 
next-Рeneration wireless ɫellulɚr netwɨrk tɨ fulfill tСe needs 
of next Рeneration users witС effeɫtive feɚtures. 5G ɪɨssesses 
some ɫСɚrɚɫteristiɫs unused in 1G tɨ 4G network teɫСnɨlɨРies. 
Ⱥ mɚssive ɚmɨunt ɨf dɚtɚ is Рenerated.  ȺɫɫɨrdinР tɨ tСe 
Internɚtiɨnɚl Teleɫɨmmuniɫɚtiɨn Uniɨn  (ITU),tСere ɚre  mɨre  
tСan 7.5 billiɨn mɨbile  deviɫes  ɚrɨund  tСe wɨrld  in 2017 
[1], ɚnd tСe number ɨf mɨbile  deviɫes  is  exɪeɫted tɨ increase 
tɨ 25 billiɨn by 2020 [2],  ɫɨntributinР  tɨ ultrɚdense netwɨrks. 
ɋɨnsequently, tСere is ɚn exɪlɨsive РrɨwtС in tСe ɚmɨuntɨf 
data frɨm 16.5 exɚbytes in 2014 tɨ ɚn estimɚte ɨf 500 exɚbytes 
in 2020 [3], ɫɨntributinР tɨ ɚ РrɨwtС rɚte ɨf 30 times.      
  
B. How fast is 5G   

5G teɫСnɨlɨРy network is desiРned tɨ ɪrɨvide ɪeɚk dɚtɚ rɚtes 
uɪ tɨ 20 Gbɪs bɚsed ɨn IMT-2020 requirements.  Quɚlɫɨmm 
TeɫСnɨlɨРies’ flaРsСip 5G solutions, tСe  Quɚlɫɨmm  
SnɚɪdrɚРɨn X55 ɚnd SnɚɪdrɚРɨn X60 Mɨdem-RF  Systems,  
ɚre  desiРned  tɨ  ɚɫСieve  uɪ  tɨ  7.5 Gbɪs  in  dɨwnlink  ɪeɚk  
dɚtɚ  rɚtes.  But  tСe  5G  is  ɚbɨut  mɨre  tСɚn  just  Сɨw  fɚst  
it  is.  In  ɚdditiɨn  tɨ  СiРСer  ɪeɚk  dɚtɚ  rɚtes,  5G  is  designed  
tɨ  ɪrɨvide  muɫС  mɨre  netwɨrk  ɫɚɪɚɫity  by  exɪɚndinР  intɨ  
new  sɪeɫtrɚ,  suɫС  ɚs  mmWɚve.  5G  ɫɚn  ɚlsɨ  deliver  muɫС  
lɨwer  lɚtenɫy  fɨr  ɚ  mɨre  immediɚte  resɪɨnse  ɚnd  ɫɚn  
ɪrɨvide  ɚn  ɨverɚll  mɨre  unifɨrm  user  exɪerienɫe  sɨ  tСɚt  
tСe  dɚtɚ  rɚtes  stɚy  ɫɨnsistently  high—even  wСen  users  ɚre  
mɨvinР  ɚrɨund.  Ⱥnd  tСe  new  5G  NR  mɨbile  netwɨrk  is  
bɚɫked  uɪ  by  ɚ  GiРabit  LTE  ɫɨverɚРe  fɨundɚtiɨn,  wСiɫС  
ɫɚn  ɪrɨvide  ubiquitous  GiРɚbit-ɫlɚss  ɫɨnneɫtivity  [4].   
  

III. EVOLUTION 

A. First Generation (1G)    

1G emerРed in tСe 1980s.  It  ɫɨntɚins  ȺnɚlɨР  System  ɚnd  
ɪɨɪulɚrly  knɨwn  ɚs  ɫell  ɪСɨnes.  It  intrɨduɫes  mɨbile  
teɫСnɨlɨРies  suɫС  ɚs  Mɨbile  TeleɪСɨne  System  (MTS),  
Ⱥdvɚnɫed  Mɨbile  TeleɪСɨne  System  (ȺMTS),  Imɪrɨved  
Mɨbile  TeleɪСɨne  Serviɫe  (IMTS),  ɚnd  ɊusС  tɨ  Tɚlk  
(ɊTT).  It  uses  ɚn  ɚnɚlɨР  rɚdiɨ  siРnɚl  wСiɫС  Сɚs  ɚ  
frequenɫy  ɨf  150  MHz,  vɨiɫe  ɫɚll  mɨdulɚtiɨn  is  dɨne  
usinР  ɚ  teɫСnique  ɫɚlled  Frequenɫy-Divisiɨn  Multiɪle  
Ⱥɫɫess  (FDMȺ).  It  Сɚs  lɨw  ɫɚɪɚɫity,  unreliɚble  Сɚndɨff,  
ɪɨɨr  vɨiɫe  links,  ɚnd  nɨ  seɫurity  ɚt  ɚll  sinɫe  vɨiɫe  ɫɚlls  
were ɪlɚyed bɚɫk in rɚdiɨ tɨwers, mɚkinР  tСese  ɫɚlls  
susɫeɪtible  tɨ unwɚnted  eɚvesdrɨɪɪinР  by  tСird  ɪɚrties  [5].    
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Abstract. In the present article the author develop the solution of Fractional Kinetic Equation in a new and further generalized
form by involving the ζ-Gauss Hypergeometric Functions as Kinetic Equations are having great importance in certain astrophysical
problems. The change of chemical composition in star like the sun can be computed by this new generalized form of Kinetic
equations. The main fold generality of the ζ-Gauss Hypergeometric Functions is discussed in terms of the solution of the Fractional
Kinetic Equation. Special case involving the Gauss Hypergeometric function are also considered. The obtained results imply more
precisely the known results and easily computable solution can also be established by the given results.

INTRODUCTION

Fractional Kinetic Equations
Nuclear reaction has been done in two forms called as Fission and Fusion. If atomic nuclei splitting into smaller
subatomic particles then it is called Fission and and if from the nuclei of small atoms the large atoms are created then
it is called Fusion. During this process, part of mass of the fused nucleus is converted onto energy and released as heat,
light or various forms of radiations. It is highly energetic process and also an example of thermonuclear reactions.
Stars themselves are formed and fueled naturally throughout the universe. In this process the large amount of solar
energy have produced in this process. Rate of change of ℵ with respect to time t is given by the following equation

dℵ/dt = −ψ + ω (1)

where ψ and ω are destruction and production rate of ℵ respectively.
Equation (1) can be written as:

dℵ/dt = −ψ(ℵt) + ω(ℵt) (2)

ℵ(t) = ℵ0

∞∑
n=0

(−1)n

Γ(νn + 1)
(ct)νn (3)

dℵi/dt = −ciℵi(t) (4)

Now after integrating and declining the index i, (2) reduces to

ℵ(t) − ℵ0 = −c0 0Dt
−1ℵ(t) (5)

where 0Dt
−1 is the well known Riemann-Liouville fractional integral operator [9],[4],[3].

Generalized fractional kinetic equation is defined as [5]:

ℵ(t) − ℵ0 f (t) = −cν0Dt
−νℵ(t),R(ν) > 0 (6)
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where

0Dt
−νℵ(t) =

1
Γ(ν)

∫ t

0
(t − u)ν−1ℵ(u)du, t > 0,R(ν) > 0 (7)

where 0Dt
−ν is the well known Rieman-Liouville fractional integral operator [9]. A significant amount of study on

fractional kinetic equations have been carried out by [6, 7].

Pχ-Transform
The Pχ-Transform of a function is defined as [3]:

Pχ[ f (ϕ); s] = F(s) =

∫ ∞

0
[1 + (χ − 1)s]

−ϕ
χ−1 f (ϕ)dϕ, χ > 1 (8)

lim
χ→1+

[1 + (χ − 1)s]
−ϕ
χ−1 = e−sϕ

It is the extension of Laplace transform from binomial form [1 + (χ − 1)s]
−ϕ
χ−1 to the exponential form e−sϕ.The

Pχ-transform eventually leads to the Laplace transform when χ tends to 1.

lim
χ→1

Pχ[ f (ϕ); s] = L[ f (ϕ); s]

By this transform, we get a wide class of integrals varying from Binomial to exponential function.
Following are the Pχ-Transform of some elementary functions [3]

Pχ[1; s] =
χ − 1

ln[1 + (χ − 1)s]
(9)

Pχ[
ϕn

n!
; s] = {

χ − 1
ln[1 + (χ − 1)s]

}n+1 (10)

Pχ[ϕρ−1Eν
φ,ρ(bϕ

φ); s] =

[
χ − 1

ln[1 + (χ − 1)s]

]ρ [
1 −

b(χ − 1)φ
{ln1 + (χ − 1)s}

]−ν
(11)

where
ρ, γ, b ∈ C, φ ∈ R+, χ > 1

Pχ
[
0D−νt f (ϕ); s

]
=

[
χ − 1

ln{1 + (χ − 1)s}

]ν
Pχ[ f (ϕ); s] (12)

where ν ∈ C, χ > 1.

ζ-Gauss Hypergeometric functions
Dinesh.et.al [2] gives the definition of ζ-Gauss Hypergeometric functions as:

χFζ
φ(ϕ) =χ Fζ

φ

[
(a1,r),a2,....aχ;
b1,b2,.....bφ; ϕ

]
(13)

=

∞∑
n=0

(a1; r)n, (a2)ζn, ....(aχ)ζn

(b1)ζn, (b2)ζn, ....(bφ)ζn

ϕn

n!
(14)

where a j∈C( j = 1, 2, ..χ), b j∈
C
Z0

( j = 1, 2, ..φ), |ϕ| < 1, ζ∈R, r ≥ 0
If we set ζ = 1 in (18), then it reduces to generalized hypergeometric function [8]

χFφ

[
(a1,r),a2,....aχ;
b1,b2,.....bφ; ϕ

]
=

∞∑
n=0

(a1; r)n, (a2)n, ....(aχ)n

(b1)n, (b2)n, ....(bφ)n

ϕn

n!
(15)
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which on substituting r = 0 reduces to Gauss Hypergeometric function[1]

χFφ(ϕ) =

∞∑
n=0

(a1)n, (a2)n, ....(aχ)n

(b1)n, (b2)n, ....(bφ)n

ϕn

n!
(16)

If we put χ = 2, φ = 1, then (13) reduces to extended ζ− hypergeometric function [2] defined as

2Fζ
1(ϕ) =

Γ(c)
Γ(b)

∞∑
n=0

(a)nΓ(b + ζn)
Γ(c + ζn)

ϕn

n!
(17)

Also, on setting χ = 3, φ = 2 in (13), we get the expression for 3Rζ
2(ϕ) (see [1, 2] )

The derivative formula for Generalized ζ-Gauss Hypergeometric functions is defined as [2]:

d
dz
{χFζ

φ

[
(a1,r),a2,....aχ;
b1,b2,.....bφ; ϕ

]
} =

[
χFζ

φ(ϕ)
]′

=

[
(a1)1(a2)ζ...(aχ)ζ
(b1)ζ(b2)ζ...(bφ)ζ

]
χFζ

φ

[
(a1+1,r),a2+ζ,....aχ+ζ;
b1+ζ,b2+ζ,.....bφ+ζ; ϕ

]
(18)

Main Result

Theorem 1 If d > 0, ν > 0, ϕ ∈ C, ζ ∈ R, ζ > 0 then the solution of fractional kinetic equation:

ℵ(ϕ) − ℵ0 rFζ
q(ϕ) = −dν 0D−νt ℵ(ϕ) (19)

is given by

ℵ(ϕ) = ℵ0

∞∑
n=0

(a1; φ)n, (a2)ζn, ....(ar)ζn

(b1)ζn, (b2)ζn, ....(bq)ζn

∞∑
k=0

(−1)k(d)kν ϕkν+n

(kν + n)!
(20)

Proof Taking Pχ-Transform of both the sides of (19), then in view of (10) and (12) we get

Pχ[ℵ(ϕ)]
[
1 + dν

{
χ − 1

ln{1 + (χ − 1)p}

}ν]
= ℵ0

∞∑
n=0

(a1; φ)n, (a2)ζn, ....(ar)ζn

(b1)ζn, (b2)ζn, ....(bq)ζn

[
ln{1 + (χ − 1)p}

χ − 1

]−n−1

(21)

Pχ[ℵ(ϕ)] = ℵ0

∞∑
n=0

(a1; φ)n, (a2)ζn, ....(ar)ζn

(b1)ζn, (b2)ζn, ....(bq)ζn

[
ln{1 + (χ − 1)p}

χ − 1

]−n−1 ∞∑
k=0

(−1)k

k!

[
d(χ − 1)

ln{1 + (χ − 1)p}

]kν

(22)

= ℵ0

∞∑
n=0

(a1; φ)n, (a2)ζn, ....(ar)ζn

(b1)ζn, (b2)ζn, ....(bq)ζn

∞∑
k=0

(−1)kdkν(χ − 1)n+1+kν[ln{1 + (χ − 1)p}]−kν−n−1 (23)

Now on applying Inverse Pχ-Transform we readily get the desired result.
Theorem 2 If d > 0, ν > 0, ϕ ∈ C, ζ ∈ R, ζ > 0 then the solution of fractional kinetic equation:

ℵ(t) − ℵ0 {rFζ
q(ϕ)}′ = −dν 0D−νϕ ℵ(ϕ) (24)

is given by

ℵ(ϕ) = ℵ0

[
(a1)1(a2)ζ...(ar)ζ
(b1)ζ(b2)ζ...(bs)ζ

] ∞∑
n=0

(a1 + 1, p)n(a2 + ζ)n...(ar + ζ)n

(b1 + ζ)ζn(b2 + ζ)ζn...(bs + ζ)ζn
ϕn

∞∑
k=0

(−1)k(dϕ)kν

(kν + n)!
(25)

Proof. Taking Pχ-Transform of both the sides of (24), then in view of (10),(12) and (17) we get

Pχ[ℵ(ϕ)]
[
1 + dν

{
χ − 1

ln{1 + (χ − 1)p}

}ν]
= ℵ0

[
(a1)1(a2)ζ...(ar)ζ
(b1)ζ(b2)ζ...(bs)ζ

] ∞∑
n=0

(a1 + 1, p)n(a2 + ζ)n...(ar + ζ)n

(b1 + ζ)ζn(b2 + ζ)ζn...(bs + ζ)ζn[
ln{1 + (χ − 1)s}

χ − 1

]−n−1

(26)
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Pχ[ℵ(ϕ)] = ℵ0

[
(a1)1(a2)ζ...(ar)ζ
(b1)ζ(b2)ζ...(bs)ζ

] ∞∑
n=0

(a1 + 1, p)n(a2 + ζ)n...(ar + ζ)n

(b1 + ζ)ζn(b2 + ζ)ζn...(bs + ζ)ζn

[
ln{1 + (χ − 1)s}

χ − 1

]−n−1

∞∑
k=0

(−1)k

k!

[
d(χ − 1)

ln{1 + (χ − 1)p}

]kν

(27)

= ℵ0

[
(a1)1(a2)ζ...(ar)ζ
(b1)ζ(b2)ζ...(bs)ζ

] ∞∑
n=0

(a1 + 1, p)n(a2 + ζ)n...(ar + ζ)n

(b1 + ζ)ζn(b2 + ζ)ζn...(bs + ζ)ζn

[
ln{1 + (χ − 1)s}

]−kν−n−1
∞∑

k=0

(−1)kdkν(χ − 1)n+1+kν (28)

Now on applying Inverse Pχ-Transform we readily get the desired result.

Special cases
(i) If we take r = 2, q = 1 then (20) reduces to

ℵ(ϕ) − ℵ0 2Fζ
1(ϕ) = −dν 0D−νt ℵ(ϕ) (29)

and its solution is

ℵ(ϕ) = ℵ0

∞∑
n=0

(a1)n(a2)ζn

(b1)ζn

∞∑
k=0

(−1)k(d)kν ϕkν+n

(kν + n)!
(30)

(ii) On setting ζ = 1 in (20), we get
ℵ(t) − ℵ0 2F1(ϕ) = −dν 0D−νt ℵ(ϕ) (31)

whose solution is

ℵ(ϕ) = ℵ0

∞∑
n=0

(a1)n(a2)n

(b1)n

∞∑
k=0

(−1)k(d)kν ϕkν+n

(kν + n)!
(32)

(iii) If we take r = 2, q = 1 then equation (25) reduces to

ℵ(ϕ) − ℵ0 {2Fζ
1(ϕ)}′ = −dν 0D−νt ℵ(ϕ) (33)

and its soluion is:

ℵ(t) = ℵ0

[
(a1)1(a2)ζ

(b1)ζ

] ∞∑
n=0

(a1 + 1, p)n(a2 + ζ)n
(b1 + ζ)ζn

tn
∞∑

k=0

(−1)k(dϕ)kν

(kν + n)!
(34)

(iv) On setting ζ = 1 in (25) we get
ℵ(ϕ) − ℵ0 {2F1(ϕ)}′ = −dν 0D−νt ℵ(ϕ) (35)

whose solution is

ℵ(ϕ) = ℵ0

[
(a1)(a2)

(b1)

] ∞∑
n=0

(a1 + 1)n(a2 + 1)n
(b1 + 1)n

∞∑
k=0

(−1)k(dϕ)kν

(kν + n)!
(36)

Conclusion
In view of the effectiveness and a great importance of fractional kinetic equation in various field of applied sciences
and engineering as well, a significant amount of research in this area has been carried out so far. The two theorems
established in the present paper contain solution to a generalized form of fractional kinetic equations involving ζ-
Gauss Hypergeometric functions and its derivatives by application of Pχ-Transform. On account of being general in
nature, our main findings under suitable parametric constraints, yield numerous known and new results in term of
simple functions which may prove to be very useful in applications to various fields of science and technology.
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