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Message by Vice Chancellor 

Some of the most pressing problems in science today can’t be contained in disciplinary boxes. 
At Capital University of Science and Technology, our faculty members bring diverse, 
interdisciplinary perspectives to bear on some of the most important questions in science, and 
we teach our students to do the same. The CUST faculty is an exceptional group of scientists 
who not only rise to the top in their fields and create technologies that make a difference in our 
world, but are also deeply dedicated to undergraduate education. 
It is rare to find such strong commitments to excellence in research and undergraduate 
education in the context of a major research university. We are committed to help our students 
gain excellent training that includes a strong foundation in the sciences and the freedom to 
shape their own degree paths. Whether through research development or by providing the 
workforce with skilled employees, we play a distinctive role in furthering the nation’s 
scientific, social, cultural, business and economic development. We embrace this obligation 
and ensuring that our activities benefit the communities with which we serve and engage. We 
now understand well that the nations with knowledge power shall lead the world, so let us make 
Pakistan, a nation rich of knowledge power. We at CUST aspire very strongly to expand our 
research and innovation horizon, especially in the niche areas of Computational Science, 
Biosciences, Bioinformatics and Engineering disciplines. 
I am delighted that the Faculty of Computing is reorganizing the 1st International Conference 
on Computing Research (ICCoR). I am very certain that this occasion will be able to provide a 
platform towards strengthening our relationships in knowledge sharing. It is my aspiration that 
this conference will be a foundation for the growth of new ideas towards a better tomorrow. 
This is a significant step towards a long journey of sharing knowledge and learning. This 
conference is a step towards achieving our vision in becoming a world- class academic and 
research institution in order to produce competent professionals and capable human resource 
that are instrumental in development of a prosperous society. 
I would like to congratulate organizers for their commitment and superb drive in organizing 
this conference. I wish the participants all the best. 

Prof. Dr. Muhammad Mansoor Ahmed 
Vice Chancellor 
Capital University of Science and Technology 
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Keynote - 1

Short Biography Prof. Dr. Saad Zafar 
Prof. Saad Naeem  Zafar, is Deputy Vice Chancellor and Professor of Computing at Riphah 
International University, Pakistan since 2007. 

Prof. Saad Zafar is currently working as a professor in the Faculty of Computing at Riphah 
International University. Prior to his current responsibility, he has been working as Dean, 
Faculty of Computing at the same university. He obtained his Ph.D. from Griffith University, 
Australia. He has been affiliated with the field of information technology for more than 
twenty five years in both the academia and the industry. He leads the Safe, Secure and 
Dependable Systems research group at Riphah. He has recently supervised theses in the area 
of medical informatics including patient data privacy and security. He has also won national 
and international grants as a Principal Investigator and as a part of a research consortium 
from HEC NRPU (Rs 4.6 million), UK Research and Innovation (GBP 117000), and EU 
Erasmus Plus (Euros 800,000) related to cybersecurity and privacy awareness training 
program, capacity building in technology-driven innovation in healthcare and 
internationalization and accreditation of academic programs in the last four years.

Role of Artificial Intelligence in Improving Healthcare in Pakistan

Abstract: The healthcare sector faces many challenges in the modern world. These challenges 
range from the availability of human resources, rising costs of medical care and medicines, 
complex healthcare delivery infrastructures and supply-chain, lack of adequate knowledge 
and information for decision support, and effective leadership and governance support for 
dynamic policy making. To address these multi-dimensional challenges, the promise of big 
data and artificial intelligence (AI) is now being explored by researchers and the hi-tech 
medical industry. The data generated by the healthcare industry is expected to cross 25,000 
petabytes by 2022. This data coupled with improvements in AI and machine learning 
techniques are now being used for data mining, pharmacovigilance, phenotyping, natural 
language processing, clinical decision support, personal monitoring and ambulatory care, and 
improving patient safety, security, and privacy to name a few. In this talk, we discuss these 
developments in the context of Pakistan, which has one of the lowest health indicators in the 
world. In order to address the health sector shortcomings using the advancement in related 
technologies, the researchers, the tech industry, and the government need to identify the 
challenges and opportunities to prioritize and channel their efforts in a cost-effective and 
efficient manner. We conclude by suggesting some of the research and development 
directions that can be taken to initiate a technology-driven revolution in the healthcare sector 
in Pakistan.
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Keynote - 2

Short Biography Prof. Dr. Saad Zafar 
Irfan Awan is a Professor of Computer Science at the University of Bradford. He received his 
PhD degree in Communication Networks from the University of Bradford, UK in 1997 and 
joined the University of Bradford as an academic staff member in 1999. Professor Awan’s 
research focuses on Cyber Security and Performance Modeling of Communication Networks. 
He has supervised over 40 PhD students to successful completion and published over 300 
papers in prestigious international journals and refereed conferences. Professor Awan is 
leading the Cyber Security research group at the University of Bradford. He is a fellow of the 
British Computer Society and UK Higher Education Academy, a Member IEEE Computer 
Society, and an affiliate member of the Chartered Institute of Information Security.

Security of Smart Environment: A brewing storm 

Abstract: The tendency to move towards smart environment is rapidly increasing alongside 
the technological development of heterogeneous devices to offer beneficial services, ranging 
from personal wearables, through connected homes and vehicles to smart cities. Becoming 
increasingly reliant on these technologies indicates that the focus is on the benefits rather than 
realising the risks. These technologies are being embraced by society without any fear of 
getting affected due to a lack of technical knowledge about the embedded vulnerabilities. 
This talk will focus on the critical vulnerabilities associated with smart heterogeneous devices 
and the risks associated with their widespread use in society.  
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Model Drift Detection in the Fog Based
Environment for the Remote Healthcare Systems

Salman Ahmed1 and Nayyer Masood1

1Capital University of Science and Technology, Islamabad, salman.ahmed@cust.edu.pk

I. INTRODUCTION
Machine learning approaches helped banking systems to

predict that a customer has a capacity to enroll in loan pro-
gram or not, Telecom companies for predicting the churn
customers, E-commerce owners for predicting the upcom-
ing trend of saleable product by visualising customer be-
haviours, and healthcare systems to predict critical health
timely to prevent swear causes. However, the rapid random
changes in environment effects the accuracy of these pre-
diction. This is because of concept drift when the trained
models generated by machine learning algorithms outper-
forms by predicting wrong target label. The key cause of
this inaccuracy arises when real-time data is evolving over
the time to generate different data patterns in compres-
sion with the data on which ML model is trained. In re-
mote health monitoring, where patients are physically out
of reach from doctors, we need a mature self predictable
system for the patients health monitoring. In this type of
systems, the fog computing based approach is more suit-
able than cloud based approach enabling real-time analy-
sis and decision making based on local resources [1]. In
the development of a self predictable and efficient respon-
sive system the machine learning (ML) models are trained
over cloud and deployed on fog devices. The deployment
of ML models over fog nodes in occurrence of the concept
drift over several nodes may cause degradation of overall
system. These issues are still an open-ended area in liter-
ature [2] to work on. Moreover, it is observed that many
of the algorithms in literature detect the drift lately. On
the other hand, computing architectures like fog or edge in
which ML models are deployed over several devices has no
reliable mechanism to update ML model in case of single
or multiple nodes drift detection. In this research, we iden-
tified some parameters that cause abnormal concept drift
in healthcare system and detect drift in timely manner over
fog where the system is unaware of any drift in model. We
are proposing an ensemble approach with clustering and
classification to accurately predict the target label. The
increased dissimilarity or error rate between clustered la-
bel and classifier label will give an indication of concept
drift in classifier. The motivation to ensemble clustering
approach is that we are dealing with unlabelled unknown
data. This will help us to identify error rate precisely by
comparing out result of classification and clustering.

II. LITERATURE REVIEW
Concept drifting is caused by changes in the data dis-

tribution. These changes can be abnormal sometimes due
to some fault in devices that generates health data. In fog
based architecture, health data is captured using health sen-
sors embedded in mobile phones, smart watches, or micro-
processors etc. Faults (improper calibration, low battery
levels, change in voltage, or hardware failures) in these
sensors or devices may generate false reading which ul-
timately results in incorrect classification. This type of in-
correct classification can be considered as abnormal drift
[3]. For the improvement of models performance many
drift detection approaches are proposed, however, major-
ity of drift detection methods not considered the abnormal
drifts. The recent survey [4] on drift detection categorised
these approaches into Error rate-based drift detection, Data
Distribution-based Drift Detection, and Multiple Hypothe-
sis Test Drift Detection. In addition, concept drift can ap-
pear in different ways such as sudden, incremental, grad-
ual, or re occurrence. A concept drift may not only oc-
cur at any exact timestamp, but may also last for a long
period [5]. As a result, intermediate concepts may appear
during the transformation as one concept (starting concept)
changes to another (ending concept). An intermediate con-
cept can be a mixture of the starting concept and the ending
concept, like the incremental drift, or one of the starting
or ending-concept, such as the gradual drift. Moreover,
probability distribution approaches are discussed to iden-
tify drift detection in ML models. All these approaches
[4], [6], [7], [8], [9] works on large data points which re-
sults in delayed detection of drift in model.

In literature, many approaches are belonged to error
based drift which means that classifier model performance
will be judged based on the incorrect labels predictions.
The error rate can be calculated by ER = E/N, where ER
is error rate, E is the total wrong predictions and N is to-
tal predictions. Drift Deduction Method DDM [6] which
gives probability of error rate of each sample in a distri-
bution. If the error rate increases beyond a threshold the
proposed method concludes a drift within this distribution.
The experiments were performed on 3 different ML algo-
rithms perceptron, a neural network and a decision tree
which shows that accuracy of updated model is improved
after drift detection. Enhanced Reactive Drift Detection
Method (ERDDM) is proposed to solve problems of class
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imbalance and concept drift in data streams. ERDDM is
an ensemble method to remove class imbalance from a
sliding window of live data streams and gets improved re-
sults from the balanced data. It is an extension of RDDM.
RDDM detect drift on the mean error rate which is not af-
fective until many prediction errors are reported which ul-
timately cause delay in the drift detection time. ERDDM
use Page Hinkley (PH) Test for drift detection. Experi-
ment shows that ERDDM detected the gradual drift earlier
in comparison with RDDM.

III. RESEARCH OBJECTIVE
In this research, we are studying concept drift in the con-

text of distributed environment like fog where it gets fur-
ther complicated and crucial. In healthcare domain there
are two scenarios that comes up with alarm of model out-
put, 1) a problem (like person fall, stroke etc) happened
with the patient but alarm is not generated known as False
Negative (FN) in ML and 2) the problem do not happened
with patient but alarm generated by the system which is
known as False Positive (FP) in ML. The first scenario is
more critical than second one for any classifier to predict
accurately because doctors or caretakers should be alarmed
to give patient the medical assistance to avoid any mishap.
This established the motivation of work over concept drift.
The system where model adaptation is not handled per-
centage of FN and FP can be reduced.

Health applications required low latency response with
accuracy. Majority of drift detection approached need
some data plus time to detect the drift, however, health ap-
plication are bounded to real time response. So the during
the scan of drift detection process the percentage of FN and
FP may increase by model which ultimately reduce over all
system. So, there is need to establish a system which de-
tect the drift in timely manner and give precise output dur-
ing drift scan process. As we are dealing with unlabelled
data from health sensors, we are proposing an ensemble
approach by comparing prediction of clustering algorithm
model and classifier algorithm model. If both give same
prediction the drift is not detected. If output of both are
different then there could be a chance of drift in classifier
model. Clustering is normally used for unlabelled data.
During this scan process clustering model output will be
considered because nature of data is unlabelled. By using
this mechanism we we can maintain the accuracy of health
system in real time.

IV. CONCLUSION
Model Drifting is a known issue in literature. The nature

of this issue increases over distributed environments like

fog. We are working to propose a assembled approach to
detected drift for remote health system which will reduce
delayed critical alerts with maintained accuracy in fog en-
vironment.
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ABSTRACT-Modern computing systems have 

mainly two types of processing units i.e., 

Central Processing Unit (CPU) and Graphics 

Processing Unit (GPU). Both Processing Units 

have different structures because of their 

application domain and perform different 

type of task execution. In heterogeneous 

environment if one processing unit is powerful 

in terms of more computing capability, the 

scheduling schemes favor the powerful 

resource and are overloaded that causes load 

imbalance problem which leads to more 

energy consumption and increased execution 

time. This work propose load-balanced task 

scheduler based on machine learning that 

distributes workload. The proposed scheme 

consists of a machine learning based execution 

time predictorand a load-balanced scheduler 

of tasks. The experiments are performed on 

data set generated from two benchmarks 

Polybench and AMD. 

Keywords: Heterogeneous Computing, CPU/GPU, 

Machine Learning, OpenCL 

I. INTRODUCTION

Normally a CPU device executes sequential 

programs with latency optimization and GPU 

device executes parallel programs like image 

processing with throughput optimization [1]. 

The Central Processing Unit (CPU) only is not 

capable of handling these diverse requirements. 

However, heterogeneous computing is 

designed to support and enable different 

processors such as CPU and GPU to be used 

effectively to address these fast-developing 

workloads effectively [2]. The utilization of 

these processors helps and enables new 

experiences and also maximizes the throughput 

and reduces the turnaround time. Using the 

multiple processors gives different possibilities 

to find at least the finest of them that could 

succeed at completing a specific job [3]. 

OpenCL is developed as an industry standard 

for heterogeneous multi-core and many-core 

architectures and its applications can be 

executed on multiple processors like CPU’s 

GPU’s [4].  

There are multiple scheduling techniques used 

for mapping of jobs and determines a specific 

data-parallel job should be allocated to specific 

executing device i.e. CPU or GPU [5]. Some 

researchers map jobs on devices at run-time 

while other Splits the code and maps each part 

on a suitable computing device [6]. The 

purpose of this research work is to design a 

scheduler that reduce the overall execution time 

of different jobs on CPU and GPU devices. 

II. PROPOSED APPROACH

In this work different OpenCL applications are 

executed both on CPU and GPU devices and 

created a data set having features of code and 

execution time. The execution time is predicted 

through machine learning and a scheduler is 

designed using work stealing concept. 

III. RESULR AND DISCUSSION
In this research work two tasks are performed.

First a data set is generated and a machine

learning model is trained through which the

execution time of a job is predicted. Then a

scheduler is created using the concept of work

stealing through which multiple programs are

schedules to CPU and GPU devices. The

random forest machine learning model is

trained and evaluated through testing data by

finding R2, mean abosolute error, and root mean

square error. The figure 1 and figure 2 shows

comparison of actual and predicted execution

time for CPU device and GPU device

respectively.
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Figure 1: Random forest CPU time Figure  2: Random forest GPU time

IV. CONCLUSION
The execution time of different OpenCL

programs are predicted through random forest

model. The results shows that model achieves

R2 values of 0.99 in case of both CPU and GPU.

These predicted execution time values are

further utilized for designing of work stealing

scheduler.
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Abstract – Word Embedding represents a word as a
vector that captures its semantic and syntactic mean-
ing. This research provides the first complete evalua-
tion of different styles of word embedding for the Urdu
language, as per our knowledge. Three standard word
embeddings models, particularly, Word2Vec (each
Skip-gram and CBOW), Glove, and FastText are eval-
uated in two forms of evaluation techniques: extrin-
sic and intrinsic. Word analogy and word relatedness
evaluations are part of the intrinsic evaluation, whereas
sentiment analysis and tagging of parts of speech (POS)
is part of extrinsic evaluation techniques. The dataset
in intrinsic evaluations is crafted thinking about partic-
ular linguistic functions of Urdu. Glove performed well
in analogy tasks while FastText performed better than
other models in general.

I. INTRODUCTION
Representation of words such as semantically meaning-

ful dense real value vectors are called word embeddings
and can be considered the preliminary constructing blocks
for one of the downstream NLP tasks. It allows a computer
to understand how similar or different a word is to others.
Many models allow us to obtain these vector representa-
tions. Word embedding permits the exploration of correct
semantic and syntactic relations amongst words by repre-
senting every feature as a vector in space [1].
. In this research, we assess three sorts of most broadly
used word embeddings in the NLP domain: Word2Vec,
Glove, and FastText.CBOW performs better over smaller
datasets, while Skip-Gram tends to give better results on
larger datasets. Another popular model for obtaining word
embeddings is Glove, an extension of word2vec.
The natural language processing community performs two
forms of evaluation procedures for word embedding: ex-
trinsic evaluation and intrinsic evaluation. Intrinsic eval-
uations for syntactic or semantic relations between the
words. Intrinsic evaluation techniques are performed us-
ing datasets crafted primarily based on the human-based
assessment of the relationship of words. Every entry of the
datasets includes related words and a goal word or related-
ness amongst words.
Furthermore, extrinsic assessment tasks degree the over-
all performance and result of word embeddings with the
aid of using them as inputs to down-stream Natural lan-
guage processing tasks which include sentiment analysis,

parts-of-Speech (POS) tagging, as well as Named Entity
Recognition(NER). even though there may be a grow-
ing interest in evaluating unique word embeddings based
on diverse linguistic and downstream NLP tests, the sim-
plest studies have been carried out to assess phrase em-
beddings for low-resource languages [2 ]. Also, some of
these studies are primarily based on evaluation datasets
that are mostly taken from high-resource languages such
as English-translated evaluation datasets, which canât be
used to assess word embeddings for all languages due to
variations in semantic or syntactic relationships between
languages[3]. Likewise, the word embedding model is dif-
ferent for each downstream NLP task. Therefore, having
such a word embeddings assessment for a language is very
important.

II. METHODOLOGY

Fig. 1. shows the brief narration of methodology.

Figure 1 shows the working of our model where the
dataset is passed from all three models Word2Vec, Fast-
Text, and Glove simultaneously. We used the same train-
ing parameters for each model to keep a fair compari-
son among our models for analysis. The parameters used
for the training process are embedding Size 300 Epochs
5 Context Window Size 5 Learning Rate 0.020 Minimum
Count 1. Embedding sizes of 300 were chosen as larger
embedding sizes tend to better capture the various contexts
of a word. A minimum count of 1 was chosen to cater to
every single word in the corpus and ensure rare words were
not neglected. The remaining parameters were kept to their
default values. The FastText model has an additional pa-
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rameter, n-grams the number of sub-words the word is to
be broken into while learning its embedding. This was kept
to 1. After training each model over the set of stated pa-
rameters, we saved the learned embeddings for the purpose
of our evaluation and analysis.

Fig. 2. shows the relation of countries and capital.

III. RESULT AND DISCUSSION
We implemented the first embedding evaluation bench-

mark, trained on an Urdu corpus. The performance by
the models with 300 vector dimensions was the highest
except in a few scenarios of the analogy task. The qual-
ity of learned vectors was evaluated using 269-word pairs
of WordSim-353 and 691-word pairs SimLex-999 bench-
mark tests. FastText performs much faster than conven-
tional neural network-based models, further improved by
adding bigram to capture the meanings of shorter words,
including prefixes and suffixes. The CBOW architecture
worked the same as the semantic task but worked better
on the syntactic one. The Skip-gram model works slightly
worse on syntactic tasks than the CBOW model but works
much better than all the models on the semantic task. The
glove model generates accurate word representations, out-
performing other methods on the word analogy task. In
intrinsic evaluation, word embeddings are evaluated on hu-
man judgments two linguistics and domain expert judges.
In the extrinsic evaluation, Sentiment Analysis and Part-
of-Speech Tagging tasks were performed. We found Urdu
Sentiment Corpus[27] dataset, in which tweets were la-
belled either Positive or Negative. The results are in table

2. The POS tagging results are shown in table 3.

Table 1. Results of Relatedness Task (Spearman Correla-
tions)

WordSim-
353

SimLex-
999

CBOW 0.495 0.189
Skipgran 0.485 0.186
Glove 0.367 0.095
FastText 0.406 0.165

Table 2. Results of the Sentiments analysis tasks task (F1
Scores %)

Dimensions 100 200 300
CBOW 0.568 0.446 0.517
Skipgran 0.525 0.710 0.698
Glove 0.731 0.791 0.628
FastText 0.602 0 .641 0.490

Table 3. Results of the POS Tagging task (Accuracy%)

Dimensions 100 200 300
CBOW 0.813 0.816 0.789
Skipgran 0.525 0.710 0.748
Glove 0.811 0.800 0.598
FastText 0.771 0.794 0.806

IV. CONCLUSION
This research is the benchmark because of its compre-

hensive and detailed word embedding evaluation for Urdu.
This benchmark can be further enhanced by evaluating
more word embedding types such as BERT.
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Abstract – Streaming content has ability to engaging
people and they spend billion of hours in watching
videos. YouTube is one the biggest platform for online
streaming content people can watch video and provide
their feedback in the forms of likes, dislikes and com-
ments.In this paper we perform multilingual sentiment
analysis on comments of a video and we proposed a
novel approach to calculate the sentiment score of video
by combining arithmetic mean and standard deviation
of its comments.

I. INTRODUCTION & LITERATURE REVIEW
YouTube is one of biggest content generated website.

It provides a platform for transferring information and en-
gaging audience.YouTube has 2 billion of registered users,
initially it was only used to upload the content but now peo-
ple can provide their feedback on theses uploaded content
[2].Comment are one of the option for giving feedback and
from analyzing text of comments we got the idea about au-
dience sentiment.There are several approaches presented
in past which performed sentiment analysis e.g. in [1] a
recommendation system was presented which combined
sentiment analysis and user preference for recommending
the movies which are not released but their trailer was re-
leased.Vader and textblob used by them for determining
the rating of movie based on its reviews in English lan-
guage only and they applied both content based and collab-
orative filtering for measuring similarity between movies
and at the end recommend movies based on user prefer-
ence.Same as in [2] effectiveness of YouTube search result
is measured by analysing comments and their replies.They
combine percentage of positive replies to each comment
and percentage of replies to each comment to get the fi-
nal score to a video and human judgement used by them to
check effectiveness of proposed framework.

In [3] sentiment analysis on English languages com-
ments of YouTube videos are performed by using aspect
terms in comments and ranking or video is calculated and
effectiveness of proposed framework is measured by using
human force of 10 volunteers.In [4] effect of comments
sentiment on video watch duration is analyzed and con-
cluded videos with positive sentiment are more likely to
be watched longer as compare to video with negative sen-
timent.Same as in [5] effect of comments sentiment on

watching behaviour of user was studied, and they con-
cluded sentiment indirectly related with decision of watch-
ing a video. In [6] they proposed a method for YouTube
ranking based on sentiment of English and Roman Urdu
comments. Same as in [7] they proposed a recommender
system based on multilingual comments, they extracted
comments and by using google translator they translate
text into English language and calculate sentiment score
using vader and textblob. In [8] student feedback from on-
line course videos are collected and a classifier based on
supervised learning was designed to classify a feedback
as a positive and negative automatically rather that start
from scratch they also used only English Language feed-
back.Most of the previous work focused on English Lan-
guage Comments but in our approach we focused on mul-
tiple languages and provide a new method for calculating
sentiment score of video.

II. METHODOLOGY AND DISCUSSION
In our proposed framework we extracted comments on

a video by using its video id for this we are using pre de-
fined dataset named as tweeeted video dataset intially pre-
sented in [9] we randomly selected 10000 videos for sen-
timent analysis.For comments extraction google developer
console and YouTube data API is used.YouTube Data API
v3 used in python to extract the comments. Some of the
videos have thousand of comment and all of them can’t be
extracted and stored because of space and quota issue so
we set number of comments to maximum 100, and deduce
overall feedback from them.

Once comments are extracted then sentiment analysis
are performed by using Vader(Valence Aware dictionary
and sentiment reasoner) as in [1, 7].Vader [10] is specifi-
cally designed for social media text.Most of the previous
work focused on English Language and they discarded the
comments of other languages but in our approach we fo-
cused on multilingual feedback,because if we discard the
comment that are in other language then we have no com-
ment left for sentiment analysis and its score becomes zero.

Before feeding into Vader [10], cloud translation API
used to detect the language of comment and translate the
text into English if it is any other language. Google Trans-
lator gives translation over 100 languages so by apply-
ing google translator there is less chance of information

17



loss.Once text converted into English language than by us-
ing Vader, sentiment score assigned to each comment in
the range of -1 to 1.For our calculation we used compound
score metric of Vader, we are using actual number assigned
by Vader instead of positive and negative labels assigned in
past, so that we can calculate overall sentiment score of a
video.

For calculating overall sentiment score of video’s com-
ments we take average( add score of all comment and
divide it with number of comment which is in our case
less than or equal to 100) and consider it as final senti-
ment score of video. After analysing the data we got idea
that more than one video have same score and we con-
sider them at same level.To differentiate between them we
moved one step further along with Mean we measure stan-
dard deviation of these comments.Standard deviation was
used by Karl Pearson in 1894 and it is a measure of disper-
sion [11]. A large standard deviation depict that data point
converges from mean and small standard deviation mean
data point diverges toward the mean.[11]

Table 1. Comparison of Sentiment score (Mean) and Stan-
dard deviation of videos

Video ID Sentiment Score Standard deviation
e019jqRdEoY 0.74 0.23
QLjbiCfdNZs 0.74 0.09

vH6WbAS2Iuc 0.74 0.08
qZBLYtt57m0 0.74 0.31
hBoSXxseAPQ 0.74 0.41

wWAiL13QHcM 0.74 0.18
UrvSRzfk1MM 0.74 0.03

In table 1 there are different videos have same senti-
ment score but different standard deviation,if video hav-
ing small standard deviation than it means its data points
are closely related in other words we can say that senti-
ment in their comments are most likely same means public
have same opinion regarding video either they like or dis-
like the video, same is the case if video have large standard
deviation than people have different opinion regarding the
content.

III. CONCLUSION
In this paper we provide a novel method for calculat-

ing the overall sentiment score of a video, if we consider
mean along with standard deviation of video than we got
more accurate results. we further extend this multilingual
sentiment analysis in determining the overall popularity of
video.
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Abstract – Steganography is a process of hiding secret 

information in such a way that its confidentiality 

remains integral. Generally, a steganographic 

technique embeds a secret information in sparse areas 

of an object like image, audio and video. 

Steganography is considered as a challenging task 

because of regular and irregular boundaries of an 

object where a particular information has to be 

embedded which make it is very crucial for a particular 

technique to hide such information. Therefore, this 

study evaluates previously proposed state-of-the-art 

steganographic methods in spatial and frequency 

domains using seven evaluation metrices such as 

Payload, Bit Retrieval Error, Complicity, Resistance 

Against Geometric Attacks, Resistance Against Non-

Geometric Attacks, Robustness and Embedding Place.  

Keywords—steganography, spatial domain, frequency 

domain, evaluation.  

I. INTRODUCTION

Steganography is the art of hiding records in such a way 
that, continues the existence of the message secret [1]. The 
most important goal of steganography is to prevent some 
unintended observers from stealing or destroying private 
data [2]. The procedure hides the existence of the secret 
data such that the communication between the two parties 
shall not be seen to any unauthorized individual while 
retaining the satisfactory of the secret message transmitted 
[3]. Spatial, frequency, and temporal domains are the three 
classes of technical steganography. The goals of image 
steganography are capacity, intangibility, getting better 
ability, integrity, and confidentiality [5]. An assumption 
that can be made based totally on this model is that if each 
the sender and receiver share some common secret data 
then the corresponding steganography protocol is 
recognized as then the secret key steganography.  

A. Research Contribution

In almost all types of communication applications, it is 
generally required to have a safe, secure and efficient way 
to transmit messages over a network. In scientific literature, 
there are two ways to secure a particular information such 
as cryptography and the other one is steganography. In 
cryptographic methods a cipher text is visible to all users 
over a particular network which can be decrypted using a 

certain mechanism. In recent years, image steganography 
has emerged as an effective way of hiding information in a 
cover. Because, steganography hides a set of information in 
a cover of multiple objects such as image, video, audio etc. 
However, image steganography is considered as a 
challenging task due to regular and irregular boundaries of 
a cover where a particular information has to be embedded. 
Therefore, this study evaluates previously proposed state-
of-the-art methods steganographic methods in spatial and 
frequency domains using seven evaluation metrices such as 
Payload, Bit Retrieval Error, Complicity, Resistance 
Against Geometric Attacks, Resistance Against Non-
Geometric Attacks, Robustness and Embedding Place. 

II. METHODOLOGY

To address the raised issues, methodology presented in 
figure 1 is employed. As it is evident from a figure that 
proposed methodology can be categorized into three steps 
such as Article Identification, Article Screening and 
Eligibility, Article Inclusion Criteria. This methodology 
can be further extended into multiple phases such as 
Dataset Selection, Article Selection, Data Preprocessing 
and so on. A dataset comprising of n=600 articles collected 
from online databases such as Google Scholar 
(https://scholar.google.com/) using keywords “Image 
Steganography”, “Steganography”, “Steganography in 
Spatial Domain” and “Steganography in Frequency 
Domain” respectively. First, we selected n=110 articles 
using certain criterion from which n=20 articles were 
finalized for further analysis. Later, we evaluated each 
article using seven evaluation metrices.   

Fig. 1. Research Methodology Diagram. 
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III. EXPERIMENTAL EVALUATION

In this section we evaluated each study based on 

following features such as payload, bit retrieval error, 

resistance against geometric attacks, resistance against non 

geometric attacks, robustness, complicity and enbedding 

place etc. In this paper, we have taken both domains of 

frequency and spatial. By using payload, it helps to embeds 

information into the unncessary fragments of multimedia 

data that helps in hiding secret communications. Bit 

retrieval error describes the cyclic correaltion that happens 

in binary sequence such as integer program or similar 

computations that arise in algebric number theory. 

Geomtric attacks incites concur errors between the original 

and the elicit watermark throughout the detection 

operations. Robustness helps in coping unaccepted errors 

arise during an execution to keep the system working. At 

the end, we took embedding place where high dimensional 

data can be translated intp vectors. As per study findings, 

most of the selected approaches are suffering from higher 

bit retrieval error which should be reduced in upcoming 

studies. Table 1 presents a detailed comparison below.  

Table 1. Feature Based Comparison. 
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[1] High NA No No No High Transformation 

Coefficients 

[2] High NA Yes Yes Yes High Transformation 

Coefficients 

[3] High NA Yes No Yes High Transformation 

Coefficients 

[4] High NA No No No High Transformation 

Coefficients 

[5] High NA Yes Yes Yes High Transform. 
Coefficients 

[6] High NA Yes Yes Yes High Transformation 

Coefficients 

[7] High Low No No Yes High Transformation 

Coefficients 

[8] High Low No No Yes Low Transformation 

Coefficients 

[9] Low NA No No Yes Low Transformation 

Coefficients 

[10] High NA No No No Low Transformation 

Coefficients 

[11] High NA Yes No Yes Low Image Pixels 

[12] High Low No No Yes High Image Pixels 

[13] High NA Yes Yes Yes Low Image Pixels 

[14] High NA No No No High Image Pixels 

[15] High NA No No Yes Low Image Pixels 

[16] High NA No No No Low Image Pixels 

[17] High NA No No Yes High Image Pixels 

[18] High NA No No Yes High Image Pixels 

[19] High NA No No No High Image Pixels 

[20] High NA No No Yes High Image Pixels 

IV. CONCLUSION

There are two methods which are used to share data 

safely and securely such as Data Hiding or Data 

Encryption. The art of data hiding is known as a 

steganography. Steganography is a mechanism which 

embeds secret information in sparse areas of a particular 

object. Steganography is considered as a challenging task 

because of complex boundaries of an object which makes 

it very critical to hide secret information. Therefore, in this 

work an attempt is made to evaluate previously proposed 

state-of-the-art steganographic methods using seven 

evaluation metrices. As per study findings, most of the 

steganographic techniques are highly effected from bit 

retrieval error. Furthermore, upcoming methods should 

focus on spatial domain steganographic methods because 

of their low computational complexity.  
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Abstract – This study proposes a method for crime type 

prediction using earlier crime patterns based on a 

machine learning technique. This early identification 

can help in taking preventive and effective measures to 

prevent our regions/cities from a particular crime 

pattern. An evidence of significant crime prediction 

and recognition can be imagined and visualized from a 

higher amount of work that can be carried out 

throughout earlier decades in scientific literature. 

Machine learning is an effective methodology which 

can be employed to perform a particular task such as 

crime type prediction. In this study, the technique of 

machine learning is implemented using Neural 

Network, Naïve Bayes, Random Forest and Logistic 

Regression. In order to evaluate a particular technique, 

there is a need of a diversified dataset. For this purpose, 

we have collected a renowned “San Francisco Crime 

Classification Dataset” which contains all relevant 

earlier crime patterns. Using the technique of feature 

extraction eighteen features are extracted to evaluate 

each approach. 

I. INTRODUCTION

In this world, people have made some norms for living 

so that they can live life easily against multiple social 

issues such as crimes, slavery and dictatorship. An illegal 

act of omission or commission that is punishable by the 

law of the state is called a crime. Crime is a major factor 

in the destruction of peace. Crime has destroyed world 

peace. We see everyone including us looks guilty. But 

above this, some people harm the life, property, and honor 

of others. This is a crime and such a person is called a 

criminal. Similarly, an expert in the scientific study of 

crime and criminals is known as a criminologist [1]. The 

government has passed laws to prevent this and also 

punishment has been introduced for a crime [2]. In the last 

few years, there is a rapid increase in the growth of crimes. 

This rapid growth has mentioned various challenging 

issues in the security of layman, and the detection of 

threats related to security has become an important and 

more serious issue in the world. 

The existing literature shows several successful attempts 

to predict crime. Bandekar et al [3] Proposed a solution to 

address the issue that depends on providing a crime 

prediction type that might occur on the location based on 

its earlier existence. The earliest problem of categorizing 

39 different crime classes was a challenging task, and there 

was not sufficient predictability in the earliest data set to 

gain very high perfection on its Invalid source specified. 

The second issue is inherited from binary classification, 

where the researcher can classify that a pattern will lead to 

a crime or a legitimate action. Therefore, there is a direct 

need to find a balance between a large number of crime 

types and their effective prediction. 

II. PROPOSED METHODOLOGY

The research design for this study is divided into FIVE 

phases; a) data collection  , b) preprocessing c) refined data 

set, d) testing evaluation, and e) recommendation. The 

major phases of preprocessing and data refined set consist 

of sub-phases, each of which represents a specific activity. 

The testing and evaluation is performed on four machine 

learning techniques such as Neural Network, Linear 

Regression, Naive Bayes and Random Forest [4]. The 

research framework is shown in Figure 1. 

Fig. 1. Proposed Research Methodology. 
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III. EVALUATION RESULTS

Figure 2 presents a comparison of the obtained 

precisions, recalls, f-measures, and accuracies such as the 

precision of 0.92 have been obtained from Random Forest, 

0.44 from Naïve Bayes, 0.33 from Linear Regression, and 

0.67 from Neural Network whereas Random Forest 

reported precision score. Likewise, a recall of 0.9 has been 

recorded from Random Forest and 0.72 from Neural 

Network, meanwhile, the recall of 0.4 from Linear 

Regression and Naïve Bayes reports a recall of 0.46. The 

f-measure scores of 0.91, 0.69, and 0.41 have been

recorded from the Random Forest, Neural Network, and

Naïve Bayes, however, the lowest f-measure score of 0.32

has been obtained from the Linear Regression approach. In

terms of accuracy comparison, both algorithms such as

Random Forest have reported maximum accuracy of 90%

as compared with other implemented techniques because

other techniques have reported the lowest scores such as

0.72, 0.42, and 0.4 from Neural Network, Naïve Bayes,

and Linear Regression, respectively. According to study

results, the lowest evaluation scores are reported by the

Logistic Regression technique, meanwhile, the higher

evaluation scores are got from the Random Forest

technique in terms of all four implemented qualitative

evaluation measures. Because Random Forest chooses the

best features randomly, which makes it independent of the

feature set, therefore, randomness makes a random forest

a more accurate model for prediction and classification.

The discussions in this section delineate that all

aforementioned research objectives are achieved

successfully.

Fig. 2. Comparison in Terms of Accuracy, Precison, Recall 

and F-Measure. 

IV. CONCLUSION

Crime pattern prediction based on machine learning 

approaches is an advanced and effective approach that can 

help in identifying the regions/areas which are at a greater 

risk of higher crime rates. This early identification can help 

in taking preventive and effective measures to prevent our 

regions/cities from a particular crime pattern. Some of the 

significant and pivotal measures include counseling and 

guidance of the public on certain crime patterns in 

tutorials, workshops, and seminars. Evidence of 

significant crime prediction and recognition can be 

imagined and visualized from a higher amount of work that 

can be carried out throughout earlier decades in scientific 

literature. These studies offer a wide range of help to law 

enforcement agencies in the prevention of a particular 

crime. However, the results are highly dependable on a 

relevant approach that is being adopted for the prediction 

of a relevant crime. Any approach that carries errors in its 

basic steps may lead to less significant or zero results. 
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Abstract – The DDoS attack is one of the main threats 

to cloud users as it compromises cloud providers' 

services and makes them unavailable for customers. 

DDoS attacks detection involves vital usage of Machine 

Learning techniques. Our proposed DDoS attack 

detection technique, using NSL-KDD dataset, is 

categorized into three modules such as: pre-processing 

for selection and normalization of dataset features. 

Secondly, we have selected the most correlated features 

(9 out of 41) of the dataset using correlation-based 

feature selector (CFS) with BestFirstSearch. In the 

third module, DDoS traffic is distinguished from 

normal using different classifiers. These classifiers are 

Support Vector Machine (SVM), Random Forest (RF), 

K-Nearest Neighbor (KNN), Multilayer Perceptron

(MLP), AdaBoost (AB), and Decision Tree (DT)

classifiers.  J48 and Random Forest (RF) have

produced a high protocol-based attack detection rate of

98.6% for TCP and UDP, and 96.5% for ICMP, with a

very low false detection rate.

I. INTRODUCTION

Cloud computing is becoming more popular in the 

commercial IT sector due to its low cost and versatility [1]. 

Instead of purchasing, operating, and maintaining physical 

data centers, you may employ computational resources 

like computer power, storage, and data databases. In the 

world of cloud computing, DDoS is a frequent and well-

known problem. The Confidentiality, Integrity, and 

Availability (CIA) triad is a well-known framework for 

putting security rules into practice. DDoS attacks can 

primarily affect the availability of computer resources, 

causing loss of money or damaging reputation. DDoS 

attacks are intended to exhaust the victim's resources. On 

the victim's side, the attacker causes a traffic delay. As a 

result, these facilities would remain unreachable for an 

extended length of time, making it impossible to provide 

them to legitimate customers. It is a regular problem that 

both cloud service providers and their customers find 

annoying. Recent DDoS assaults against two well-known 

cloud service providers, Amazon EC2 and Rackspace [2], 

resulted in several hundred-thousand-dollar losses in 

income.  

DDoS attacks can take many different forms in a cloud 

infrastructure, each with its own goal, execution approach, 

and level of intensity. Brute-force and semantic DDoS 

attacks are the two categories into which they belong [3]. 
When performing brute-force attacks, the attacker sends a 

series of malicious requests in order to disrupt cloud 

services or user connections. These DDoS flood/high-rate 

attacks are known as Network or Transport layer flood 

attacks. The goal of an attackers is a sudden traffic jam that 

blocks the highway, stopping normal traffic from arriving 

at its destination. TCP, UDP, and ICMP flooding attacks 

are the most frequent and dangerous cyberattacks against 

the cloud computing environment. Attackers launch such 

attacks by exploiting the vulnerability to form attack 

armies, commonly known as botnets, comprising as many 

machines as possible. The compromised hosts receive the 

attacker's attack command, which is then forwarded to 

them. The afflicted hosts send a deluge of requests to one 

or more cloud servers [4]. 

On the other side, Semantic assaults take use of protocol 

flaws rather than using up network resources or cloud 

storage space. It is also categorized as a vulnerability 

attack. Low levels of malicious traffic are generated by the 

attacker and are directed towards a particular protocol or 

software. These assaults are referred to as low-level DDoS 

assaults. Low-rate attack traffic blends in with legitimate 

traffic and is therefore challenging to identify [5]. 

II. MOTIVATION

Several research studies on DDoS attacks and related 

security techniques in the cloud have been presented. 

There are 48 approaches described in the literature for 

detecting and preventing DDoS attacks. These approaches 

are broadly classified as machine learning-based 

techniques, software-defined networking techniques 

(SDN), and attributes selection strategies. Attributes 

selection strategies are ineffective in dealing with the 

changing nature of traffic. These strategies must be 

enhanced in order to achieve maximum accuracy and 
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minimum false detection of DDoS attacks. To install SDN 

protocol and SDN controller, the complete network 

architecture must be changed. The network must be 

completely reconfigured. This cost went up as a result of 

reconfiguration. Security is a major issue with SDN. 

Machine learning-based algorithms are the most accurate 

at identifying high-rate DDoS assaults when compared to 

the other DDoS defense tactics described. 

III. PROPOSED METHODOLOGY

In order to defend cloud storage against DDoS attacks, 

classification technique illustrated in figure 1 can 

distinguish between legitimate requests and threats. The 

NSL-KDD dataset is used to examine the efficacy of the 

proposed machine learning algorithm. It consists of 41 

features (attributes) and a labelled class (anomaly or 

normal). Our suggested strategy is divided into three 

modules: preprocessing, adaptive attributes selection, 

detection and prevention as shown in figure 1. In the 

Preprocessing subsystem, attributes are initially gathered 

from traffic and normalized. Subsets of the data are created 

for training and testing. 80% of the data in the adaptive 

subsystem is carried forward, whereas 20% is carried 

forward for classification. In the Attribute Selection 

Subsystem, minimum numbers of attributes are selected 

using various automated threshold algorithms. The filtering 

algorithm employed is called CfsSubsetEval (CSE). There 

are 9 attributes that are closely connected. The best subset's 

merit is 0.435. By removing additional pointless 32 

features, the time complexity and speedier avoidance of 

DDoS in the cloud environment may be reduced. Finally, 

there is the detection and prevention subsystem. During 

training, the classifiers build a feature vector and then 

transfer test data from the best attribute set of the learnt 

dataset onto it. Classifiers then separate the data into benign 

and DDoS attacks. 

Fig. 1. Proposed System Architecture. 

IV. RESULTS

There were several algorithms utilized, including the 

Support Vector Machine (SVM), Random Forest (RF), K-

nearest Neighbor (KNN), Multilayer Perceptron (MLP), 

AdaBoost (AB), Decision Tree (DT), Naïve Bayes, and 

J48. Random Forest (RF) and J48 achieved maximum 

results in term of accuracy (98.7%), true attack detection 

rate (98.5%), minimum false detection rate (0.015). False 

attack detection rate and root mean square rate is minimum 

in these two classifiers. However, J48 is faster than 

Random Forest since it required less time. A detailed 

comparison is presented in table 1.  

Table.1. Comparison with state of the art approaches. 
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MLP 94.4 94.4 94.8 0.05 0.062 0.2228 1873 

SVM 94.6 94.6 94 0.059 0.053 0.232 121.2 

RF 98.7 98.7 74.5 0.024 0.15 0.098 5.42 

AB 90.37 90.4 93.4 0.093 0.067 0.2627 1.46 

DT 97.35 97.4 95.6 0.027 0.569 0.138 17 

KNN 97.58 97.6 97.6 0.026 0.025 0.155 0.01 

NB 80.73 80.7 94.8 0.158 0.294 0.437 0.19 

J48 98.59 98.6 98.9 0.014 0.018 0.1056 1.6 

V. CONCLUSION

It is concluded that our proposed machine learning 

DDoS classification produced high rate of detection of 

98.7%. Random Forest (RF) produced 98.6% of accuracy 

which is better than results discussed in base paper [18]. 

J48 is other one classifier which is a good competitor of 

Random Forest (RF) and it takes less time to classify as 

compared to RF. KNN(ibk) is the 3rd good classifier and 

DT is the 4th good classifier found which are producing 

close results in all aspects as compared to RF and J48 

classifiers. 
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Abstract – A sustainable and scalable security policy is 
crucial for any organization. ISPD refers to 
Information Security Policy Document which contains 
the adopted security mechanisms, technologies and 
roles. The available literature lacks any work that 
compares a security policy document to a standard one. 
This study proposes SCJ technique which identifies the 
compliance of any given Information Security Policy 
Document with the standard template and calculates a 
compliance score. The name of this technique consists 
of the initials of the similarity measures used in it as the 
final result is the weighted sum of Cosine Similarity 
Measure, Jaccard Similarity Measure and String 
Similarity Measure. The results are evaluated with the 
help of standard evaluation measures like accuracy, 
precision, recall, f-measure. The results from user-
based evaluation are considered as gold standard. The 
proposed technique is found to be 66% accurate. 

I. INTRODUCTION
A security policy document consists of a set of rules to 
protect information and assets of an organization from 
security breaches. The security policy must be complete 
and unambiguous. Developing and reviewing a security 
policy is a huge task. Recent research on this topic 
emphasizes on the development and management of a 
flawless policy. This research aims to check the 
compliance of the security policy document with a 
standard document. For this study, data is collected from 
the web resources of different healthcare organizations. 
The final result is the weighted sum of Cosine Similarity 
Measure, Jaccard Similarity Measure and String Similarity 
Measure. The Standard evaluation measures like accuracy, 
precision, recall and f-measure are used to evaluate the 
results. The scores of the proposed technique came out to 
be similar to scores of user-based evaluations, which is 
considered as gold standard for this study.  

II. RELATED WORK
The literature analysis for this study focuses mainly on 
three topics; compliance identification between 
information security policy documents, second; studies 
about information security policy documents, their 

development, necessary requirements and the methods 
being used to validate these documents, third; the present 
literature about similarity techniques being used or studied 
to calculate document similarities. Buthelezi and Van., 
mentioned that ambiguity found in security policies can 
lead to non-compliance. Content Analysis performed on 
data collected from security policy documents from 
different organizations suggested that the policy writers 
should make a cognizant effort to express the policy 
statements explicitly with sufficient detail. It also proposed 
for future researchers to investigate methods for resolving 
ambiguities in information security documents with the 
help of software development. Asad Sayeed et al. proposed 
a compliance checking system using Vector Space 
Similarity Measure  where documents were compared with 
given templates but it did not deal with security policy 
documents. Rostami et al. surveyed existing information 
security policy (ISP) management research and concluded 
that the existing research focuses mainly on manual 
support for ISP management. It proposed for future 
researchers to develop computerized support for ISP 
management. Similarly, Alias RA. performed a Systematic 
Literature Review about Information Security Policy 
Compliance and concluded that there is a lack of study 
about an evaluation of information security policy 
compliance and there is a need to enhance the model of 
information security policy compliance with 
organizational theories. The study suggests the future 
researchers to develop instruments that can be used to 
measure compliance with information security policies. 
W. H. Gomaa, A. A. Fahmy et al. discussed several 
algorithms of different text similarity approaches. This 
survey suggests that hybrid text similarity approaches give 
better results than individual ones. The in-depth analysis 
of the literature shows that previous research lacks any 
technique to solve the problem of non-compliance of 
information security policy documents with standards of 
security by identifying a compliance score. 

III. PROPOSED SOLUTION
The similarity score of test document as compared to the 
standard document is the weighted sum of three different 
techniques; Cosine Similarity Measure, Jaccard Similarity 
Measure and String-based Similarity Measure. 10 
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documents from reputable health organizations were 
collected. One of them was kept as standard and it was 
thoroughly reviewed for any shortcomings on the basis of 
reviewed literature. The comparison is done both 
rhetorically and on the basis of contents, to find out the 
extent of similarity score. The structural similarity is 
calculated by comparing the headings of the documents, 
by exact phrase matching and also lexically, so that the 
similarity score is not affected even if the headings have 
different words but theyre similar in meaning. Content-
based similarity is calculated with the help of vector space-
based similarity metrices, i.e., Cosine Similarity Measure 
and Jaccard Similarity Measure. The extracted text goes 
through preprocessing and then its vectors are created 
which are passed as input to calculate similarity scores 
from Cosine measure and Jaccard measure separately. The 
headings are extracted with the help of python library 
python-docx. Firstly, these headings are compared phrase 
by phrase. Then, with the help of WordNet dictionary, 
headings are compared on the basis of synonyms or 
synsets. An average of scores of exact phrase matching and 
synonym-based similarity is calculated. These scores are 
assigned weights in order to normalize the result;  0.6 for 
String similarity measure, while both of the other two 
similarity measures are assigned a weight of 0.2 each. The 
former is given the maximum weight to decrease noise 
from the result as size of text increases.  The weighted sum 
of all three techniques is the final similarity score. 

Fig. 1. Proposed System Architecture Diagram. 

IV. RESULTS/CONCLUSION/FUTURE WORK
This technique can be used to improve the overall security 
of the organization. It computes better results as compared 
to the results of individual techniques. The evaluation of 
results is performed with the help of standard evaluation 
measures. The results from user-study based evaluation are 
considered to be gold-standard. The user-study is 
performed by 4 people with different backgrounds. The 
proposed model has the accuracy score of 0.60, precision 
0.5, recall 0.66 and F-measure of 0.54. 

Fig. 2. Comparison of Results. 

The overall accuracy of the similarity score can be 
increased by the combination of several similarity 
measure. A greater number of documents can be used to 
performed the same experiment to further improve the 
results as the technique used is scalable. Documents from 
various other domains can be tested by using this 
technique.  
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Abstract – Vehicular Cloud Computing (VCC) is a new 

emerging technology that combines the features of cloud 

computing and VANETs that provides help to drivers and 

users. To help the drivers for car safety, alerts, and 

warning messages i.e., safety or emergency messages, 

and to help the users as the non-safety and infotainment 

applications that are associated to user requirements 

such as the next traffic signal, nearest airport, nearest 

petrol pump, nearest restaurant, and nearest shopping 

mall etc. For such messages communication the VCC 

plays an important role for the storage of these 

messages, retrieval of messages, computation, 

management, as well as global networking. It uses the 

concept of IoT and cloud, for collecting and processing 

large amount of real time traffic information from the 

remote sites on-the-fly. The communication types of VCC 

are V2V, V2I but V2I can also be considered as 

infrastructure to cloud (I2C) and vehicle-to-cloud (V2C) 

communication. One of the main challenging issues in 

VANET and as well as in VCC is security and privacy. The 

trusted and security is very important for communication 

between two or more vehicles and its infrastructure. To 

avoid security attacks from vehicular cloud environment 

and to protect them from threats and unauthorized access 

control various cryptographic mechanism such as digital 

signature and signcryption scheme are used. However, the 

downloading process from and uploading process to the 

cloud by vehicles are consuming a lot of time and energy 

due to their large computation. To tackle such 

communication and computation issues and to secure the 

communication of VCC, we propose an optimal secure 

authenticated key exchange scheme for VCC using 

Schnorr signcryption with HEC for better efficiency in 

terms of communication and computation cost. For the 

simulation of our proposed efficient secure and 

authenticated key exchange scheme for VCC we used 

MATLAB and the performance analysis of our proposed 

scheme show better result in terms of communication and 

computation cost. 

Keyword: VANETs,HECC,Secure key Authentication 

Introduction 

Due to the fast growth of wireless communication 

technology and increased demand of information 

technology in the field of transportation, the Vehicular Ad 

Hoc Networks (VANETs) has become a vital part of 

Intelligent Transportation Systems (ITS) in recent years. 

In recently from few years the intelligent transportation 

system has gained the popularity due to play a major role 

in road information dissementation, road safety, traffic 

engineering and management, file sharing, and location 

information or nearby moving vehicle through wireless 

communication [1]. 

ITSs are intended to deliver reducing traffic management 

applications and services, as well as to make information 

more accessible to other systems and users. The notion of 

Vehicular Clouds was born out of a compelling urge to use 

underutilized onboard resources for transportation 

systems and advances in management technologies for 

Cloud computing services. Due to a strong onboard 

computer, huge storage device capacity, collision radars, 

sensitive radio transmitters and receivers and a GPS 

system, any modern vehicle is called a computer on 

wheels. Simultaneously, cloud computing [2] has shown 

rapid improvements, allowing it to offer built-in dynamic 

clouds in mobile situations. 

By conceiving of an intelligent system that transforms 

cities into digital communities and simplifies the lives of 

their inhabitants in every way, ITS becomes a vital 

element for everybody as shown in Fig.1. Mobility is a 

major challenge in any community, regardless of whether 

residents are travelling to school, college, or work, or for 

any other purpose. People would save time, and the city 

would become wiser if they used a smart transportation 

system. The goal of ITS is to reduce traffic issues to the 

absolute minimum to achieve transportation quality. With 

prior traffic awareness, it improves consumers' local 

convenience. Running in real time, seat availability, and 

other features reduce passenger travel time while also 

boosting safety and convenience [3].
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Fig. I Intelligent Transportation Systems [4] 

Comparison 

The computational cost is the most important part of 

every presented scheme. The compare schemes are 

used elliptic curve point multiplication 𝐸𝐶𝑃𝑀 but in 

our presented scheme we used the hyper elliptic 

curve divisor multiplication 𝐻𝐶D𝑀 that is 

inexpensive than ECPM. 

Table 2. Comparison with Related Schemes 

Schemes Signcryption Unsigncryption Total 

Toorani [8] 2 𝐸𝐶𝑃𝑀 3 𝐸𝐶𝑃𝑀 5 𝐸𝐶𝑃𝑀 

Mohpathra [7] 3 𝐸𝐶𝑃𝑀 2 𝐸𝐶𝑃𝑀 5 𝐸𝐶𝑃𝑀 

Elkamchouchi[6] 2 𝐸𝐶𝑃𝑀 4 𝐸𝐶𝑃𝑀 6 𝐸𝐶𝑃𝑀 

Insaf [5] 4 𝐻𝐶𝐷𝑀 4 𝐻𝐶𝐷𝑀 8 𝐻𝐶𝐷𝑀 

Proposed 4𝐻𝐶𝐷𝑀 3𝐻𝐶𝐷𝑀 7 𝐻𝐶𝐷𝑀 

. 
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Abstract – Numerous researches will highlight, how 

smartly we transit in the pursuit of industry 4.0. One 

such study requires an efficient parking prediction 

infrastructure, which avoids extra waiting time, traffic 

and fuel combustion. Previously different data sources, 

have been researched in parking prediction models. 

But, their underlying impact for on-street parking 

received less attention. In this work, we proposed an 

on-street parking predictive model (ONSP) utilizing 

integrated parking occupancy, pedestrian, weather, 

and traffic data. Their impact is also studied via 

comparing Machine Learning (ML) and Deep 

Learning techniques. The Random Forest performed 

well with an accuracy of 81%. For the smart 

automation of on-street parking prediction, IBM Cloud 

& IBM Watson is used, which resulted an ingest rate of 

0.1 and throughput of 0.3 events per second (EPS) for 

live predictions using ONSP. The study is scalable for 

larger time frames and faster predictions especially for 

IoT-based big data environment. 

I. RELATED WORK

The most discussed areas in smart cities, the effective 

management of transportation encircles its impact around 

smart mobility, environment, and economy. Based on 

Cisco Barcelona Jurisdiction Profile 2014 [1], an increase 

of annual $50 million was recorded through parking fee 

revenues, with the use of smart parking technology. With 

an efficient parking system, the cities can reduce the 

carbon emissions caused due to traffic combustion along 

with saving time. 

In understanding the process of on-street parking 

prediction, various methods and techniques discovers the 

challenges in the area as understanding data patterns, data 

distribution and identify the variables affecting smart 

parking [2-4]. The importance of multisource data [5] is 

been explored in one research with restrictions due to the 

availability of limited data, in particular traffic, while the 

real time prediction [4] is been also studied using sensors 

data. In the current study, the important data sources have 

been integrated with a focus on real time on-street parking 

prediction. 

II. PROPOSED MODEL

The proposed predictive model (ONSP) is based on 

previous research studies conducted. The model is a 

predictive analytical approach for on-street smart parking 

prediction. It is essentially operating in two dimensions 

one in batch setting and the other is in real time. The ONSP 

is trained using Random Forest, evaluated using the 

historical multisource data set and validated using 6 k-fold 

cross validation. The analytics in real time is  performed 

by simulating the multi-source data. The automatd ML 

pipeline on IBM Cloud & IBM Watson is shown in Fig. 1. 

III. RESULTS

The ONSP performance has produced well results on 

unseen data with 81% of Accuracy, 0.18 AUC and F-score. 

The four data sources (occupancy, weather, pedestrian, 

traffic), merged based on time stamp, common area and 

streets have a positive impact on prediction.  

The streaming is performed for a duration of 30 minutes. 

With the constant rate of 0.1 and 0.3 EPS, the predicted 

number of events on an interval of 30 minutes are summed 

up as 360 events. In Fig. 2. the one-minute predictions 

based on 3 rates can also be viewed. The experiment can 

also be scaled for larger time frames and large data. 

IV. CONCLUSION

The optimal solution for smart city applications require 

good infrastructure strategies and researches that addresses 

the complexity of use cases along with providing a room 

for more experimentation. These fundamental areas are 

being explored in the current research study for real time 

on-street parking prediction through integerating 

multisource data.  

The study will also help transform various other 

application areas to utilize ML strategies and existing 

infrastructures for automating complex process of a use 

case in a real time environment, requiring & scaling big 

data. 
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Fig. 1. End-to-end pipeline for the ONSP model training, deployment, and real-time predictions. 

Fig. 2. User predicting on-street parking spot using next best options strategy. 
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Abstract – Whenever modification is done it is verified 

again to ensure that there are no new flaws have 

emerged in the previously tested code and that it 

continues to function effectively. This kind of testing is 

called regression testing. In test case selection and 

minimization techniques, only few test cases are chosen 

and the leftover test cases are squandered. The risk is 

that useful test cases with respect to fault detection may 

be discarded while in prioritization the software tester 

prioritizes the test and test cases that are more suitable 

to detect errors early are run first. There is no risk of 

important test case elimination in this technique as 

compared to other techniques. Therefore, test case 

prioritization is more effective and time saving. In test 

case prioritization technique important test cases are 

placed first in the prioritization list. Maximize early 

fault detection is goal of prioritization. In 

prioritization, technique test cases are ranked 

according to some coverage criteria. Existing 

techniques use total coverage strategy for prioritization 

of test cases by considering the total number of 

requirements covered. There may be more than one 

test case that covers the same requirements. Therefore, 

there is a possibility to repeat the test cases that cover 

same requirements, which is not desirable. In this 

research, we offer a new test case prioritizing technique 

based on prioritized requirements. This algorithm uses 

the “Additional” coverage strategy. Test case that 

covers the most requirements and has the highest 

weight is given high priority by our algorithm. Our 

suggested prioritization algorithm outperforms than 

existing techniques as it gives earlier coverage of 

requirements. 

Keywords — Test case prioritization, Prioritized 

Requirements, Software Testing 

I. INTRODUCTION

Software testing is an important practice for improving 

software quality. The goal of testing is to uncover defects 

from software and remove them [1]. Different coverage 

criteria are used for prioritization [2]. Priority is given to 

the test case that covers the most entities. [3]. There are 

two coverage strategies “Total” and “Additional” strategy 

[3]. 

“Total” strategy prioritizes the test cases according to 

maximum number of entities covered. Whereas 

“Additional” coverage strategy reduces the duplication by 

ensuring the coverage of each entity by each of the test 

case at least once. We propose prioritized requirements 

based prioritization technique that takes into account both 

priority weight and number of requirements covered by 

test case.   

II. PROPOSED APPROACH

Prioritized requirements based test case prioritization 

algorithm will use the mapped data of test cases and 

prioritized requirements as input and create a priority list 

of test cases as output. Requirements are prioritized on two 

factors customer priority (CP) and developer priority (DP). 

Total requirement priority value calculated by using 

formula RP=CP+DP.Algorithm takes inputs of test cases 

and prioritized requirements along with their priority 

value. Mapping of test case with requirements is done then 

total weight of test cases is calculated. 

 

 

 

Procedure for prioritizing regression test cases 

Input:  

1. T`: Set of Test Cases for P`

2. Reqcov: set of prioritized requirements in P

covered by the tests in T`

3. Cov(t) : set of requirements covered by

executing P against  t.

4. X`: a temporary set of regression tests used for

calculation.

5. Req count: count the number of requirements

covered by test case t.

6. Weight(t): weight of test case t.
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III. ANALYSIS AND DISCUSSION

Sihan Li et al.[4] and M.Thillaikarasi  and Seetharaman 

[5] algorithms for test case prioritization is considered for

comparison.

Case study is about the project “Process Flow Manager”

consists of 35 prioritized requirements and 19 test cases.

Fig.2. Comparison of number of requirement covered for 

case study 

The fig 2 shows that in existing prioritization technique 

to cover all the requirements we have to execute 18 test 

cases whereas in new test case prioritization technique only 

16 test cases are executed to cover all requirements. The 

green line which shows new test case prioritization gives 

highest coverage as this technique cover requirements 

early.  

Our proposed technique gives maximum coverage of 

requirements earlier as compared to existing technique. The 

test case that covers maximum number of requirements is 

selected first. There is no repetition of requirements in our 

technique. 

Fig.3.Comparison of total weight priority for case study 

Fig.3 depicts  that at t3 total weight coverage is 146 as 

compare to existing technique t3=144. After test case t3 the 

total weight coverage is greater by new technique as 

compared to existing technique. At test case t17, t18, t19 the 

lines of graph meet each other because the total weight 

coverage is achieved by earlier sixteen test cases. 
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Output: 

 PrT: A sequence of test cases. 

Procedure: 

Step 1:   X`=T`. Find t in X` such that 

∀ t` ∈ X`    cov(t).weight ≥ cov(t`).weight 

Step 2:  while X` ≠Ø and req count ≠ 0 

    Step 2.1:  Append t to prT 

   X`= X` \ (t), Reqcov=Reqcov\ cov (t) 

   Step 2.2: calculate X`.weight(t) such that 

Weight(t)= Weight(t)\ ReqCov. 

   Step 2.3: calculate Reqcount(t) such that 

Req Count= Req Count \ ReqCov. 

Step 3: Append to PrT any remaining test in X`. 
Fig.1. Proposed Algorithm 
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Abstract – This study proposes a method for effective 

and timely prediction of Heart Diseases (HD) using a 

supervised machine learning approach. Machine 

learning has proven its effectiveness in multiple 

domains. Similarly, it can be employed for prediction 

of a particular disorder such as HD prediction. In 

scientific literature on HD prediction using machine 

learning approaches there is a lack of standard 

information and sophisticated analytical method for 

uncovering hidden trends and links in the data. 

Therefore, in this study Gradient Descent Algorithm 

based approach is proposed which employs 14 medical 

parameters such as age, gender, systolic and diastolic 

blood pressure, cholestrol, fasting blood sugar, chest 

pain and depression level etc.. For effectiveness 

evaluation of proposed approach it is compared with 

other state of the art supervised learning approaches of 

Decison Tree (DT), Linear Regression (LR), Random 

Forest (RF) and Naive Bayes(NB). As per study 

findings proposed approach has outperformed 

aforementioned approaches with an higher accuracy of 

92%. 

I. INTRODUCTION

HD or Heart Attack (HA) is one of the biggest causes of 

death in the globe. HA is a serious deadly medical 

emergency in which a blood supply to the heart suddenly 

get blocked because of blockage in the artries. A severe HA 

can even leads to a death. A Timely forecasting of HA can 

reduce chances of deaths in humans. For early forecasting, 

machine learning approaches can be employed [1]. 

Machine learning is an effective and efficient pocedure 

which can be employed for forecasting of any upcoming 

event such as a HA. In Scientific literature most of the 

researchers have forcasted HD using an open source 

WEKA tool based on Sheet Metal Optimizer (SMO), 

Naive Bayes (NB), and Multilayer Perceptron packages 

[2]. A few have employed multiple datasets and algorithms 

for solving this problem and achieved maximum accuracy 

of 82% which creates a room for a more reliable predictive 

model that help to achieve better accuracy results than 

previous [5 – 10]. This emerges need of enhanced 

approach having a higher accuracy. Therefore, this paper 

encompasses Gradient Descent Algorithm (SHDP) based 

supervised machine learning approach for early 

forecasting of HAs. For effective forecasting well defined 

data must be gathered in a standardized format including 

patient’s Age, systolic and diastolic blood pressure, 

cholesterol, gender, blood sugar level and other vital signs 

which can lead to a significant HA  [3]. For this purpose a 

dataset comprising of 303 instaces with 14 attributes is 

employed from a UCI machine learning repository [4]. The 

results demonstrate that the SHDP was helpful in 

accurately predicting risk factors.   

II. PROPOSED METHODOLOGY

To address raised issues methodology presented in figure 

1 is implemented which comprises of multiple steps such 

as dataset collection, data pre-processing and acquirement 

of machine learning approach for forecasting of HA. A 

well defined dataset was collected from a UCI machine 

learning repository [4]. The dataset is normalized to reduce 

chances of possible outliers. Later it is divided into training 

and testing set with a ratio of 70:30 % The last stage is 

creating a SHDP training model for effective forecasting 

of cardiac diseases. The proposed approach is evaluated in 

terms of accuracy.  

Fig. 1. SHDP based proposed HA forecasting model. 
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III. EXPERIMENTAL EVAULATION

In this study, proposed approach is compared with four 

algorithms such as LR which has an accuracy of 82.89%. 

Likwise, NB reported an accuracy of 80.43%.  Similarly, 

for K-Nearest Neighbor (KNN) algorithm and DT an 

accuracy rate of 82% has been observed. Moreover, a 

lowest accuracy of 64.4% recorded from Support Vector 

Machine (SVM). The proposed approach has 

outperformed all aforementioned approaches with an 

accuracy of 92% which is most highest score in all 

techniques. Furthermore, a detailed comarison is presented 

in table 1.  

Table 1. Comparison of SHDP with other learning techniques. 

Techniques Accuracy (%) 

LR 82.89% 

KNN and DT 82% 

SVM 64.4% 

NB 80.43% 

SHDP 92% 

IV. CONCLUSION

Timely forecasting of HA is becoming a challenge for 

researchers. As HA is one of the exponentially growing 

disease all over the world. Previously proposed approaches 

have reported lowest number of accuracies. Therefore, this 

study aims to forecast a HA in patients with an highest 

accuracy of 92% using SHDP.  This study can results in an 

effective tool for HA forecasting that could significantly 

help everyone particularly medical professionals in 

evaluating medical various conditions. Because, experts 

will be able to timely treat a heart patient.  
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Abstract – Stroke is one of the main reasons of
mortality and disability in the globe, with low- and
middle-income nations accounting for around 75
percent of all stroke cases (LMICs) [1]. The purpose
of this research is remote monitoring and early
detection of stroke in elderly people under SAFE-RH
project. In this paper we build a predictive model by
using different statistical techniques to identify stroke
risk factors, Machine learning (ML) models for
classification and synthetic minority oversampling
technique (SMOTE) for data balancing. The model is
trained by using Electronic Health Record (EHR)
dataset of 29072 patients. The proposed XGBoost-
based model takes the medical characteristics that
may lead to stroke as input and predicts the likelihood
of its occurrence with 94% accuracy. The model is
then deployed on fog devices where it predicts stroke
on receiving input. The results of this prediction will
be verified physically by doctors in future.

Keywords – LMICs: low- and middle-income nations
accounting for around 75 percent of all stroke cases ML:
Machine Learning IT: Information Technology EHR:
Electronic Health Record Dataset SMOTE: Synthetic
Minority Oversampling

I. INTRODUCTION

A stroke is a case of a neurological disability in which a
vascular problem causes immediate focused harm to the
central nervous system.Patient demographics ( age and
gender), lifestyle ( nutrition and physical activity), and
preexisting medical conditions (like diabetes and
hypertension) that may cause stroke are just a few of the
helpful prognostic factors found in patient records[2]. By
reducing modifiable risk factors in these people, it has
been projected that with early intervention, 50% of all
strokes might be avoided[3].The major problem in this
regard is the time delay in providing medical aid to
patient. The area of machine learning (ML) has
massively developed with the improvement of numerous

automated algorithms for sample popularity and statistics
assimilation to enhance predictions, decisions,
perceptions, and movements throughout numerous fields
and serves as an extension to the conventional statistical
approaches. Leveraging the capability of ML strategies
to expect stroke and discover the hazard elements related
to its incidence from numerous attributes of sufferers may
be of exceptional assist for docs and healthcare
professionals.

II. LITERATURE REVIEW
Alanazi et al. [4] proposed a model that used the

National Health and Nutrition Examination Survey data
sets with three different data selection methods (I.e,
without data resampling, with data imputation, and with
data resampling) to develop predictive models. The
random forest algorithm, was the best algorithm tested,
when all of the attributes were used. Mainali et al. [5]
proposed a model that provides an overview of machine
learning technology and a tabulated review of pertinent
machine learning studies related to stroke diagnosis and
outcome prediction. ML algorithms have improved stroke
systems of care, blind dependence on such computerized
technology may lead to misdiagnosis or inaccurate
prediction of prognostic trajectories.

A. GAP
Existing models are being trained and tested on static

data. These models have not been used in real-time
environment. None of the approaches have discussed use
of sensor’s data. The purpose of this research is remote
monitoring and early detection of stroke in elderly people
by capturing symptoms of an elderly person using sensors
and ML models under SAFE-RH project.

B. SAFE-RH
SAFE-RH (Safe Rural Health) is a remote health

monitoring system which provides health monitoring
solutions in rural areas of Pakistan by using sensing,
artificial intelligence (AI) and edge networking. The
major issues have been getting reliable data to build the
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model and collecting clean data from sensors attached
with the elderly persons. .

Fig. 1. Stroke Prediction on Fog Devices

III. METHODOLOGY
Input data is combination of static ( “Patient ID, Gender,
Age, Heart_disease, Ever_married, Work_type,
Residence type, Body mass index (BMI), and
Smoking_status”) as well as live (“Hypertension and
Average glucose level”) values. The static values are
stored on server. Patient readings (Hypertension and
Average glucose level) are coming directly from sensors
to fog device. In fog device these values are added with
respective patient’s static values and a new record is
generated each time. This record is then passed through
predictive model to predict any chance of stroke. The
proposed methodology is shown in Fig. 1.

IV. FUTURE WORK
We cannot check the accuracy of model with common
techniques as the data is coming live and the available
data is not labeled. So the results of this prediction will be
verified physically by doctors. Published data with
hypertension attribute will be converted to systolic and
diastolic values for prediction. We plan to use other
models and more sensors for better results.
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Abstract - The system is designed to highlght the word 
level and sentence level ambiguities with conformace 
check of user SRS with standard IEEE SRS. The word 
level ambiguities contain the words having more than 
one synonyms that convey totally different context 
when read by different developers. The sentence 
level ambiguity means the sentence which do not 
convey the meaning because of illlogical used of 
various prepositions and conjunctons. The system also 
highlight the incomplete requirements where the 
alternative path is not given. The system also check the 
user witten SRS with standard IEEE SRS to check 
either the user have followed the standards while 
writting the SRS. The system highlights the extra and 
missing contents when matched with IEEE SRS standard. 

I. INTRODUCTION

While reading the SRS document requirement analyst 
might face ambiguous sentences which are not conveying 
their exact meaning as they are suppose to be. When the 
same requirement is read by different requirement 
analyists each construe different meaning. The system 
will highlight the ambiguities of word level, sentence 
level, completeness check ambiguity with confernace 
check.  

In word level ambiguity the system will highlight the 
ambiguous words that are written in the SRS document. 
The system uses the lexicon of ambiguous words. The 
system takes the words document as input and word 
tokenize it. Once the words are tonekized, stop words are 
removed. The next step is to lemmitize the words. In the 
next step, store the ambiguous words of database into a 
list and same as we lemmitize them. Once both are in 
their root form the system iterate through the words 
of SRS document if any ambiguous word is found the 
system, the system store it into a list and when 
displaying the document the system highlight those 
words in the document.Another type of word level 
ambiguity is the words having more than 5 synonyms 
should be highlighted in the user SRS document. In the 
system the thershold is set to 5 and after word 
tokenization the words with multi meanings will be 
highlighted in the user SRS document. The last word 
level ambiguity is the adjective ambiguity, the system 
will highlight the adjective words which are used to 
express the quality of a thing or in other words the 
qualitative words. For instance; The system should have 
gorrgeous user interface. Where the word gorgrous is an 
adjective and is not conveying the exact meaning. 

To identity the sentence level ambiguity we have 
highlighted various types of ambiguities. The first one is 
called as Anaphoric Ambiguity; which means a sentence 
which has contain more than one noun and a single 
pronoun which can refer to any of those nouns. For 
instance, The system shall send the message to the receiver 
and it will send the acknowledgement message. Here the 
pronoun “it” is causing ambiguity because it can refer to 
both nouns, i.e., “system” and “receiver”. The second type 
is the Coordination ambiguity which has two types; the 
type one ambiguity is caused when two are more 
coordinations conjunctions are used in the sentence, the 
other type of coordination ambiguity is caused where the 
adjective with noun and then coordination conjunction 
with noun is used in the sentence. The example of first type 
of coordiation ambiguity is; There is 90-degree phase shift 
between sensor 1 and sensor 2 and sensor 3 shall have 45-
degree phase shift. Here the two coordination conjuctions 
caused the ambiguity for the readers. The example of 
second type of coordination ambiguity is; Structured 
approaches and platforms – structured can refer 
approaches only, or also to platforms. Here it is ambiguous 
that structure is refer to approaches only or to platforms 
also. The third type of ambiguity is the excessice length 
ambiguity which means that if the user written requirement 
exceed a specific length the sentence is considered to be a 
ambiguous. That threshold is set as 60. Which mean that if 
the length of requirement is 60 or above the system will 
consider it as ambiguous. For instance; The system should 
use artificial intelligence techniques different machine 
learning and deep learning models should be trained to 
achieve a higher accuracy and the system can also work 
outstanding with much more accuracy in the actual 
environment. The fourth type of ambiguity is incomplete 
requirements check; this type of ambiguity is caused when 
the “If” clause is used in the sentence to define a 
requirement and it’s alternative path is not given in the 
same sentence or in the next sentence. Which mens the 
occurance of “If” clause without having any “else” or 
“otherwise” caluse in it.  

As system will take two documents as input the IEEE 
SRS Template as standard and the user written SRS. The 
system will check either the user written SRS comply with 
the standard or not. The System will also generate the 
report to dispaly the mistakes of user SRS. For instance; in 
IEEE SRS Standard template there is a heading of 

40



Functional requirements and this heading is missing in 
user SRS the system will highlight Functional 
requirements heading in Standard template headings. 
Same as if any headings in extra in user SRS the system 
will highlight that in user SRS headings list. 

II. NATURAL LANGUAGE PROCESSING STEPS

Below are techniques briefly written for the identification 
of word level ambiguity, sentence level ambiguity and for 
the conformance checking of the user written SRS with the 
uploaded standard template. 

A. Word Level Ambiguity

Initially the system takes the word document as an input. 
The system then saperate the document as para wise and 
then perform the sentence tokenization. After the sentence 
tokenization the system perform the word tokenization. 
Each word in then lemmatized and converted into the root 
form. Once the word in converted into the root form the 
system takes the word from the database and perform the 
lemmitization on them. Once both the user SRS words are 
in roor form and also the lexicon words then both the 
words are compared. If the ambiguous words are found the 
system stores them into a seperate list. When printing the 
original docuemnt the ambiguous words in the list 
highlights those words in the document regardless of their 
second or third form. 

B. Sentence Level Ambiguity

For the identification of ambiguous sentences. The
System first initally takes the user SRS document and 
sentence tokenize it. In the next step the POS tag are 
applied. After this, the sentences are stored in 2D list in 
which each word is stored in a touple with this tag. Once 
this is done the system iterate from start and find the 
desired mathematical form of the ambiguity. If the 
sequence matches the system save that sentence in a 
saperate list. When printing that document the system 
highlight those senteces that are identified as ambiguous. 

C. Template Conformance Checking

For template conformance checking the system takes the
Standard template of SRS and the User SRS as an input in 
the start. The system iterate through both the documents 
and if the style of text is of any heading level the system 
identifies it and saves it in a saperate list. All this is done 
in sequence as in the SRS document. Once this is stores 
the system apply the regex to match the headings. First 
regex is for text and the other is for the headings number. 
If both regex matches the system consider the heading as 
per template. If the text of heading is same but the 
occurance of a particular heading is not according to the 
tempalte the system treates it as missing headings and store 
that in a saperate llist. If any headings that in not suppose 

to be in the user SRS but it is in the user SRS the system 
treates it as extra heading and stores it in a saperate list.  

When printing the both heading on user SRS side the 
system will highlight the headings that are extra that are 
not suppose to be in the user SRS document and the 
Standard SRS side the system will highlight the headings 
that are missing in the user SRS document. 

III. MATHEMATICAL FORM OF AMBIGUITIES

The below table contains the mathematical forms of 
sentence level ambiguities that are identified by the 
system. 

Table 1. Ambiguities Mathematics. 

Ambiguity 
Type 

Mathematical Form 

Anaphoric  PANA = (NP)(NP)+ (Split) [0,1] 
(Token.POS == PP | 
Token.POS = ~ PR*) 

Coordination  Pco1 = ((Token)+ (Tken.string 

== AND | OR)) [2] 

Pco2 = (Token.POS == JJ) 

(Token.POS == NN | NNS) 

(Token.string == AND | OR) 
(Token.POS == NN | NNS) 

Excessive 
Length 

PLEN = Sentence.Len > 60 

Missing 
Condition 

PMC = (IF)(Token, !Token.kind 
== punctuation)* 
(Token.kind == 

punctuation)(!(ELSE | 
OTHERWISE)) 

IV. CONCLUSION

In conclusion, the system is able to identify the 
ambiguous words that causes ambiguity for different 
readers also the sentence level ambiguity of various types 
as stated earlier, with the completeness check of a 
requirement and at last the system will check eiter the user 
written SRS comply with the standard template or not. 
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Abstract – The focal range of optical lense is limited. An 

optical device can focus only on those regions which lie 

in its focus range, rest of the objects tend to be 

appeared as non-focused or blurry. This image can be 

restored using image fusion.  Image fusion is a process 

which creates a visually enhanced fused image using 

two or more input images. Therefore, in this research 

fusion is perforemed based on segmented images which 

are obtained using local binary pattern based blur 

measure operator which segments an input image into 

focused and non-focused regions using a threshold over 

multiscale environment. To evaluate proposed fusion 

method, there is a direct need of multifocus image 

dataset. For this purpose, a dataset entitled lytro image 

dataset which contains multi-focus images to create a 

visually enhanced complimentary fused image. The 

proposed methodology is evaluated using four quality 

measures such as Average Gradient, Normalize Mutual 

Information, Yang and Chen blum metrics.  

I. INTRODUCTION

The focal range of optical devices is limited because an 

optical device focuses only on those areas which lie in its 

focal range. Similarly, when an image of a scene is 

captured, usually objects having greater focal length of the 

camera get blurred or non-focused and objects on short 

focal length tend to appear as more sharp. Figure 1 is an 

example of background and foreground focused images. In 

such a situtation it is very expensive to obtain a fully 

focused image. Because, a focal length significantly 

effects view of an image [1].  

Fig. 1. Foreground and Background Focused Images. 

These type of images can be restored using image fusion. 

Image fusion (see figure 2) is a process that creates a 

visually enhanced image using two or more input images. 

Fig. 2. Example of Image Fusion. 

A. Problem Statement

In multi-focus image fusion the task of creating an all in

focus image becomes challenging in order to use the 

images in various applications such as remote sensing, 

medical images, target recognition, object detection and 

image segmentation etc. The results of fusion primarily are 

based on segmentation of input images into their focused 

and non-focused regions. Different techniques have been 

reported in the literature to obtain a fully focused image. 

For better fusion results of multifocus images the existing 

approaches can be further improved by using texture based 

features such as local binary patterns. 

B. Research Contribution

• Local Binary Pattern based segmentation of

focused and non-focused regions in input images.

• To create fused image using segemented images.

C. Paper Organization

Rest of the paper can be organized as section 2 presents

proposed research methodology. Similarly, evaluation 

results are breifly discussed in section 3. Likewise, section 

4 concludes this work.  

II. PROPOSED METHODOLOGY

To address the raised issues in this work, methodology 

presented in figure 3 is employed which encompasses 

multiple steps such as dataset collection, image 

segementation using local binary patterns [2] based on 

multiple thresholds such as 0.0005, 0.0002, 0.0001, 

0.000075, 0.00005, 0.00002, heuristics based fusion using 

equation 1 and fusion evaluation using four quality 

metrices such as Average Gradient, Normalized Mutual 

Information, Yang and Chen Blum quality metrices [2].  
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𝐼𝑓(𝑥, 𝑦) = {
𝐼1(𝑥, 𝑦), 𝐼1(𝑥, 𝑦) > 𝐼2(𝑥, 𝑦)

𝐼2(𝑥, 𝑦), 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒
…𝑒𝑞(1) 

Fig. 3. Research Methodology Diagram. 

III. EVALUATION RESULTS

In this study, six threshold values are employed for 

experimentation which are evaluated using four quality 

metrics such as Normalize mutual information, Yang 

metric, chen Blum metric and gradient. Local binary 

pattern based image is a segmented image which contain 

two grey values such as 0 and 1, where 0 indicate non-

focused areas and 1 is used for focused areas. Table 1 

presents best results which are obtained using a threshold 

0.00002. This threshold indicates that focused and non-

focused regions are classified significantly.  

Table I: Results of LBP based Fusion Using Different 

Thresholds. 

Threshold NMI Yang Chen 

Blum 

Average 

Gradient 

0.0005 1.2028 0.9678 0.7726 0.6819 

0.0002 1.2028 0.9723 0.7829 0.7031 

0.0001 1.2029 0.9739 0.7865 0.7168 

0.000075 1.2029 0.9769 0.8012 0.7208 

0.00005 1.2029 0.9821 0.8024 0.7227 

0.00002 1.2030 0.9873 0.8050 0.7272 

IV. CONCLUSION

In this study, multiple thresholds are employed to 

segment an input image into focused and non-focused 

regions based on local binary patterns. The fused image is 

evaluated using four quality measures such as Normalized 

Mutual Information (NMI), Average Gradient, Yang, and 

Chen Blum. As per experimental findings, a smaller 

threshold leads to better results as compared with higher 

threshold values. Experimental results explain that the 

presented technique has outperformed previous state-of-

the-art methods quantitatively.  

Furthermore, this study is conducted only twenty pairs 

of multi-focus images although which is a very small 

dataset. Therefore, one direction from this work is a 

generation of novel dataset with more input images. 

Because currently employed dataset is considered as a 

standard dataset in this domain. Moreover, in this single 

feature is employed for characterization of focused and 

non-focused regions of an input image. However, this can 

be extended to an ensemble of multiple features for 

effective characterization of focused and non-focused 

regions.  
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Abstract – In a software defined network (SDN), the 
controller is the central entity and the failure of the 
controller may result in service unavailability for the 
whole network. On such a platform a DDOS attack 
might be generated to exhaust the controller resources 
which may result in the failure of the whole network. 
It is difficult to detect and mitigate a DDOS attack in 
presence of normal network traffic. To effectively 
detect and mitigate DDoS attacks, a SVM based DDoS 
monitoring system is proposed in this paper. The 
proposed system is planned to be evaluated under 
different scenarios and datasets to ensure accuracy in 
a more generic environment. DDoS attack model 
combining with SVM algorithm is used to collect data 
from the switch  in order to distinguish between 
normal traffic and abnormal traffic in order to get 
results. 

Keywords: SDN; DDoS; SVM; Machine Learning 

I. INTRODUCTION
Software Defined Networking (SDN) [1] paradigm has 
gained most significant importance in current days. Most 
network operators are now shifting to SDN architecture 
as it provides more reliable, flexible and secure 
environment. The data plane and control plane separation 
in SDN is the major difference from the existing network 
architecture. It provides intelligent centralized controller 
(i.e., control plane), which manages forwarding (i.e., data 
plane). Switches in this environment follow the 
forwarding rules decided by the controller since the 
controller can add flow entries in the switch flow table.  
These new features also have some additional security 
threats. The security of SDN controller is the main 
concern in this infrastructure. The DDoS attack is one of 
the most popular attacks now-a-days and is considered to 
be the highest concern for controller. The aim of the 
attacker is to consume the resources of the victim. 
Attacker sends huge amount of traffic to the victim side, 
results in failure of the network and legitimate user 
cannot consume the resources efficiently. These attacks 

are increasing day by day. It is hard to detect such attacks 
in presence of regular/normal network traffic. An 
important question is how to determine that an incoming 
packet is from the normal user or originated from an 
attacker., as packets are coming from distributed systems 
and spread very quickly. The attack can be initiated in 
many different ways. For instance, it can be initiated 
using attack armies, known as botnet. The problem is 
considered as a great danger to every sector and is 
increasing day by day.  
The detection and mitigation of DDoS attack in SDN 
environment is an essential task. In literature, different 
machine learning algorithms are suggested to accurately 
detect DDOS attack by classifying normal traffic from 
DDOS traffic [2][3][4]. However, such studies [5] use a 
single dataset to measure the accuracy of the proposed 
machine learning algorithm. For instance, a study [3] 
claims a very high accuracy of 92% using SVM machine 
learning algorithm with a KDD dataset. However, the 
impact of different attributes (such as flow arrival rate, 
length of a flow) and datasets on the accuracy of SVM 
algorithm is not well investigated and is the focus of our 
study. We aim to find answers for the following two 
research questions: 

1. How different attributes impact the accuracy of
DDOS attack detection?

2. What is the accuracy of SVM for different
datasets?

II. INTRODUCTION

In our proposed system we introduce DDoS monitoring 
system that receives traffic from Internet figure 1. This 
monitoring system has to decide whether it is a normal 
flow or the DDoS attack. For this purpose, we propose 
SVM machine learning algorithm to classify between two 
set of traffics. In this regard, different traffic features 
should be analyzed and selected that could help classifier 
to make an accurate decision. For instance, high packet 
arrival rate might be an indication of suspected flow 
(along other traffic parameters). The monitoring system 
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can calculate the thrush-hold of incoming packets and if it 
exceeds the certain range, it stops forwarding these 
suspected packets towards switch and sends an alert 
message to the controller. The controller can initiate 
mitigation process by instructing switches to discard 
suspected flow entries from the flow tables.  
DDoS attack model combining with SVM algorithm is 
used to collect data from the switch  in order to 
distinguish between normal traffic and abnormal traffic in 
order to get results. 

Fig: Proposed Model 
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Abstract – In the last decade, especially from two 
years of corona virus the human interaction rate 
with social media is accelerated and the researchers  
put efforts to understand the HCI behavior.During 
pandemic social media plays exceptional role in 
maintaing intimacy between people.Usability is the 
key point in the success of any website.Such 
interfaces which are good in SEO can achieve higher 
sales targets.This study evaluates the performance 
of seven famous social media 
platforms(facebook,instagram,twitter,wechat,snapcha
t , youtube and reddit) by applying three evaluation 
tools 1) GTMetrix tool 2)Pingdom tool 3)Website 
Grader tool.Study found that wechat has got highest 
performance score on the basis of usability than the 
remaining social media platforms.

I. INTRODUCTION

    The internet include Social Networks have become an 

essential tool for interaction between people and 

computer in this era.The use of social networks and other 

sources of online communication are increasing day by 

day.The different people and organizations uses different 
online platforms for their communication it may be their 

general or business related communication.[1].Many 

people are doing their remote jobs through social 

networks. The Social media plays an important role in 

understanding the general public perception and 

communication during Covid-19.Social media influence 

has been increased fastly since covid-19.People rapidly 

join social media to get updated news about corona virus 

and they share it with their family and friends.[3]. At that 

peak time when people rush towards the social media 

sites, performance of such sites really matters and have 
impact on the moods of users.The website loading delay 

increases the stress of user.For example if a video on 

social site delays for two seconds results in 3% increment 

in stress level of user[11]. 

II. LITERATURE REVIEW

    Social media platforms has been helping a lot in 

different ways especially in communication during 

pandemic.It plays a significant role in shaping public risk 

perception[5].During pandemic majority of people 

passing there most of time in surfing social media.People 

are reacting differently how they precive on various 

posts[10].Social media enures the corporate 

communication between different people and firms.It 

promotes online business and carriers 

opportunity[1].During peak of pandemic,social media 

updates daily how many people are newly infected, died 

and hospitalized with corona virus. At the start of 

pandemic people relate this disease with common cold 

and flu but with the passage of time and awareness 

compaigns on social media people became aware from 

this fatal disease.[5,7].It influence the health outcomes 

and facilitating health care access.[4].Instead of 

functionality,flashy GUI-Interface,customer wishes and 

good programming ,Usability is the main factor in the 

success of any website.Those social media sites   which 

are high in usability performance have more visitors than 

other platforms[12]. 

III. METHODS

    A cross sectional study was conducted at Aziz Fatimah 

Medical and Dental College,Faislabad,Pakistan(reference 

no.1EC /30-20) during the peak of corona virus.The main 

question of study was which source was adopted by the 

people for the information seeking regards corona 

virus[8].In order to evaluate the usability of social media 

websites,the two evaluating methods to check the 

performance of websites: i)The questionare based 

evaluation method:In this method information is collected 

from different individual users of social media by 

creating different questionare posts and by sending 

messages and emails to them[12].ii)The other method is 

tool based evaluation method: 

A. GT Matrix tool:

This tool provides the complete performance report by

analyzing the website by different aspects. Including page 

speed grade,Yslow grade,number of requests,the First 

Paint (FP) and First Contentful Paint (FCP). 

B. Pingdom tool:

This tool generates the report by calculating the load

time,which means how much time takes by a website to 
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repond for particular task,page size and no. of requests. 

C. Website Grader tool:

This tool provides a report by analyzing the security

aspects of the website including the mobile friendly 

design analysis , Search engine optimization and 

performance based score[11]. 

IV. RESULTS

The majority, 89.909% of people used social media for 
seeking information regards corona virus[8] and 

remaining people used different sources include thenews 

papers,news channels and other medias.On the basis of 

pingdom tool evaluation,we found that wechat got the 

highest score by achieving 94% overall performance rate, 

having minimum page size of 0.4Mb,minimum load time 

of 0.7seconds than the other social media 

platforms[11].Thus wechat scored A grade.By analysing 

the GTMetrix tool result,Twitter got the superiority by 

achieving the A grade, 100% Yslow grade rate,1.7 

seconds of load time than the remaing social media 
platforms.By reading the results of website grader 

tool,we found that wechat again got the winning lead by 

aquiring the A grade,and 95% overall performance 

including search engine optimization, mobile friendly 

design and on security perspective[11]. 

V CONCLUSION 

   Social meida provides a reliable platform for 

communication and for understanding general public 

perception espacially at the time of pandemic.It maintains 

the intimacy among loved ones at the time of social 

distancing.Among all the social media platforms wechat 
scored highest points on the basis of usability and 

performance. 
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Abstract – Financial data is a type of historical time
series data that provides a large amount of informa-
tion that is frequently employed in data analysis tasks.
The question of how to forecast stock prices contin-
ues to be a topic of interest for both investors and
financial professionals. Due to the high noise, non-
linearity, and volatility of stock price time series data,
stock price forecasting is extremely difficult. The pre-
vious studies focus on a single stock parameter such
as close price. A hybrid deep-learning, forecasting
model is proposed. The model takes the input stock
data and forecasts two stock parameters close price
and high price for the next day. The experiments are
conducted on the Shanghai Composite index (000001)
and the comparisons have been performed by exist-
ing methods. These existing methods are CNN, RNN,
LSTM, CNN-RNN, and CNN-LSTM. The generated
result shows that CNN performs worst, CNN-LSTM
performs better than RNN, CNN-RNN performs better
than CNN-LSTM, LSTM performs better than CNN-
RNN, and the proposed methodology outperforms. The
proposed methodology improves by 2.2%, 0.4%, 0.3%,
0.2%, and 0.1%. The experimental results validate the
effectiveness of the proposed model, which will assist
investors in increasing their profits by making good de-
cisions.

I. INTRODUCTION
One of the most significant issues in the economic world

has always been the tendency of stock price fluctuation.
Stock prices are influenced by a variety of internal and
external factors, including the regional and global eco-
nomic environment, current affairs, industry prospects,
listed companies’ financial data, and stock market activ-
ity. The traditional analysis method is used to analyze the
behavior of the stock market. The traditional analysis is
based on two methods fundamental analysis method and
the technical analysis method. The fundamental analysis
method places a strong emphasis on external factors such
interest rate, exchange rate, inflationary trend, industrial

policies, interactions with other nations, economics, and
political considerations. The technical analysis approach,
on the other hand, concentrates on stock prices and trade
volume[14]. The stock market can be distinguished as a
highly volatile system.

Many researchers have proposed different deep learning
methods to improve the forecasting of the stock price, such
as the close price for the next day, week, or month. How-
ever, the question still rises why the stock prices do not
forecast more than one parameter. To answer that question,
a new methodology is present to forecast the two stock
parameters the close price and high price. The method-
ology is based on three models CNN, LSTM, and RNN.
These three models all receive data simultaneously, pro-
cess it in parallel, and then produce results. To forecast
the two stock parameters Close price and High price for
the next day, the best model with the lowest error rate will
be chosen using the selection method. This study makes a
contribution as described below.

• A new methodology is proposed to forecast two stock
parameters, close price, and high price, by analyzing
time series data on stock prices.

• Comparing the Hybird deep learning forecasting
model with other stock price forecasting methods , the
propose method demonstrates that it is the most pre-
cise and suitable method for the forecasting of stock
prices.

Due to the high fluctuation of stock prices in the stock
market and the demands of the stakeholders, therefore
the high price is forecasted primarily for these reasons.
The stock’s high price is significant because it serves as
a barometer of where the stock’s price has been trading,
giving traders and investors information about the stock,
possible points of entrance and exit, and a look into the
stock’s possible future trading range. A high price data
point on a stock chart represents the stock’s highest value
during a trading day. For traders and investors, a high price
offers useful information that is helpful in making a range
of trading decisions.
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II. PROPOSED METHODOLOGY
To perform the forecasting of two stock parameters the

close price and the high price. Three models CNN, LSTM,
and RNN will be used. These three models get the input
and start processing in parallel and generate output. The
selection method will select the best model on the of the
R2error rate basis. The result value which is closest to 1
The architecture diagram of this model is shown in Figure
1

Fig. 1. Architecture Diagram

III. RESULTS
After performing the process to train the CNN, RNN,

LSTM, CNN-RNN, CNN-LSTM, and CNN-LSTM-RNN
on the training data set. After completing the training pro-
cess, forecasting is performed on the xtest dataset which is
compared with the actual values

Each method’s evaluation index is also computed. The
CNN-LSTM-RNN model findings are displayed in Table
1 and the comparison with other models’ results is dis-
played in Table 2. While CNN-LSTM-RNN has the low-
est MAE and RMSE and the R2 is the greatest and closest
to 1 among other models, CNN has the highest MAE and
RMSE and the lowest R-Square.

By analyzing the results we see that the CNN-LSTM-
RNN model is performing better as compared to the other
five models. In terms of forecasting accuracy, the MAE is

Table 1. CNN-LSTM-RNN Model Results

Models MAE RMSE R2

CNN 27.644 3.527 0.985

RNN 27.469 13.295 0.986

LSTM 32.283 20.242 0.982

Table 2. Comparison of six methods

Methods MAE RMSE R2

CNN 47.642 40.404 0.964
RNN 31.495 17.313 0.982
CNN-LSTM 30.653 19.117 0.983
CNN-RNN 29.527 16.756 0.984
LSTM 28.589 15.720 0.985
CNN-LSTM-
RNN

27.469 13.295 0.986

27.469, the RMSE is 13.295, and the R2 is 0.986, which
is quite near to 1. The highest of the six forecasting ap-
proaches, CNN-LSTM-RNN has an R2 of 0.986 in the
case of high predicting accuracy, which is improved by 2.2
%, 0.4 %, 0.3 %, 0.2 %, and 0.1 %, respectively. The pro-
posed technique in this paper is based on CNN, LSTM, and
RNN models. The Proposed technique is performing bet-
ter than the other five models in forecasting of two stock
parameters and the error rate is less as compared to other
models. This model is forecasting the two stock parame-
ters’ high price and close price for the next day which will
help the investor in investing future.

IV. CONCLUSION
In order to forecast the close price and day’s high price,

this article proposed a CNN-LSTM-RNN-based methodol-
ogy. Utilizing all of the time series data, this methodology
uses the following six input features: volume, adj-close
price, close price, low price, open price and high price.
CNN, LSTM, and RNN take the input performed calcu-
lations and predict the close price and high price for the
next day. The selection method selects the one model on
the basis of evaluation index R2, the value which is clos-
est to 1. The Shanghai Composite Index (000001) is used
in this paper to validate the experimental findings. By an-
alyzing the experimental findings, the CNN-LSTM-RNN
model outperforms the CNN, RNN, CNN-LSTM, CNN-
RNN, and LSTM models. The CNN-LSTM-RNN model
has the shortest MAE and RMSE among the other mod-
els, while R2 is the closest to 1. CNN-LSTM-RNN is the
suitable model to forecast the stock prices and it will help
the investor to invest in the right stock at right time to gain
maximum profit.
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Abstract – Android is one of the commonly used 

mobile operating system worldwide and has the 

biggest market share, making it a prime target for 

cyber-criminals. Attackers are continuously trying to 

inject multiple types of malware includes adware, 

scareware, ransomware, and SMS malware that 

targets smart-phone devices to steal users’ personal 

information for multiple purposes. In some cases the 

ransomware infection maybe irreversible, causes the 

following shortcomings that includes ”Inoperable 

Computers and System Networks”, ”Hardware 

Failure”, ”Data Loss” and ”Data Theft”. 

Based on these shortcomings, the main motivation of 

this research is the detection of ransomware using 

machine learning and deep learning algorithms as 

both methods are having high detection performance 

and fast prediction times in multiple researches. 

I. INTRODUCTION

The development of recent communication 

technologies has accelerated the usage of mobile 

devices, provides intelligent and personalized services 

that have entered into one's lives like smartphones, 

tablets and residential applications. This motivates 

cybercriminals to access the information residing in 

smart device for financial gains.  Ransomware is one of 

these kinds of security breach in which the attackers lock 

the phone, encrypts data or blocks the user’s access to 

their own data and threatens the user to pay a ransom to 

gain the access back[8] .  

Ransomware attacks have turned out to be a top 

security threat for individuals and companies. It is an 

evil kind of malware that differs from other malware 

which may be simply annoying, delete or corrupt files, 

change system configuration or try to capture 

information from passwords. Whereas, the ransomware 

(RW) notify the victim after infecting the system. 

Notification usually demands payment in an untraceable 

mode in order to restore the system to its prior state [1] 

[9] . Ransomware comes in different forms. There are

two general categories of ransomware: Crypto and

Locker ransomware [2] [9] . Crypto ransomware finds

and encrypts the files on the device using a strong cipher 

to make them inaccessible by the user. The locker 

ransomware locks the device itself, mostly by locking 

user interface or using the pop-up overlay, so that the 

user cannot even get into it [3] . Ransomware is not only 

a Windows operating system’s phenomena it also 

attacks the Android devices [9] . By the end of 2018 

Android have over 86.8% of total market share in 

mobile phones [4], causes the following shortcomings 

that includes “Inoperable Computers and System 

Networks”, “Hardware Failure”, and “Data Loss”. 

Therefore, based on these shortcomings, our main 

goal is to propose a systematic approach to detect 

Android ransomware in real-time scenario. 

Ransomware detection is one of the most important 

factors in mobile devices security. Researchers have 

extensively studied Android ransomware detection 

problems. The purpose of this research is to evaluate the 

Android Ransomware detection capability by using app 

permissions for Android applications. It will also help 

the Android application developers to write software 

that cannot be exploited easily. 

 The main motivations for this research are the 

destructive nature of ransomware, the difficulty of 

reversing a ransomware infection, and how important it 

is to detect it before infecting a system. To effectively 

detect and analyze, machine learning techniques can be 

used. A proper analysis of features is required to reduce 

the number of features to be considered for malware 

detection. This process is also known as dimensionality 

reduction or feature reduction. 

II. RELATED WORK

In this paper [5] ,the author mainly focuses on the two 

oftenly used methods of static and dynamic analysis and 

detection of malware. The implemented clustering 

model uses 24 permissions, obtaining an accuracy of 

94.3% over the malware samples. 

This [6] work involves the method of static malware 

analysis of android apps, a method that checks for the 

existence and appearances of keywords in the manifest 

file of Android apps and therefore extracting the static 
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feature from a set of 400 android application's dataset to 

produce an improved malware detection model. The 

results obtained from the implemented classifiers 

obtained an accuracy of 79.08% and 80.50% using SVM 

and KNN respectively.Various static and dynamic 

methods are used to determine the class by combining 

the features. The datasets used are taken from various 

previous research approaches. 

III. PROPOSED SYSTEM

For the detection of ransomware, a detection 

technique is proposed that uses the permissions form 

Android APKs in order to detect the ransomware along 

with their unique families but traditional Android 

malware detection methods, such as signature-based 

methods or methods monitoring battery consumption, 

may fail to detect recent malware. Therefore, we are 

going to present a novel method for detecting malware 

in Android applications using SVC – SVM with Grid 

Search [10] and Multi-Layer Perceptron (Artificial 

Neural Network based technique) [11] . We are goint to 

extract multiple static features such as, Application 

Programming Interface (API) calls and Permissions 

from Android apks. We train and test our approach using 

CICInvesAndMal2019 dataset. 

We conduct an experiments based on traditional 

machine learning and deep learning techniques. First, 

we train the model by using the dataset, then we perform 

the testing and evaluation. Specifically, we have chosen 

Support Vector Machine (SVM)  to build a useful model 

in detecting ransomware, taking into consideration that 

all algorithms are considered of the supervised learning. 

Second, In Deep Learning method, we used an effective 

new model for detecting malware in Android OS 

applications by planning to build MLP architecture, an 

ANN based Deep Learning Technique. 

IV. METHODOLOGY

The schematic representation shows the first phase 

starting with the mixture of malware and benign APK 

files taken from a dataset. Then, we extract the static 

features using Python. The features are API-calls and 

permissions. These features are formatted and stored in 

Comma Separated Values (CSV) file. In the end, we are 

testing all classifiers using 10-folds cross-validation. 

Figure 1: Ransomware Detection Scheme 

V. EXPERIMENTS & RESULTS

Traditional machine learning classifiers often show high 

performance in dealing with labeled data [7]. We use 

multiple machine learning classifiers, namely, Support 

Vector Machine (SVM) and Multi-Layer Perceptron 

(MLP). 

Metrics SVM 

Accuracy 93% 

Precision 92% 

Recall 91% 

F-measure 91% 

epochs MLP -  Accuracy 

100 93.16% 

200 90.06% 

500 91.45% 

1000 92.31% 

Different metrics have been calculated to evaluate the 

models and pick the best model whicg give optimal 

results, where the evaluation involves accuracy, F-

measure, Recall, and Precision based on the following 

equations givern below. 
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Abstract – The idea of accelerating an application's 
execution speed by running it on the GPU is well 
known. This has been achieved for a long time for 
highly graphical applications using powerful dedicated 
GPUs, Researchers, however, have been increasingly 
interested in using GPU acceleration for regular 
applications. Furthermore, in the past few years, there 
have been many studies claiming, even though the 
application is well suited for parallelism it is not 
guaranteed to run faster on the GPU. In this scenario, 
how to determine the suitable platform (CPU or GPU) 
for an application? In this paper we examine the 
performance of OpenCL applications on both 
platforms and explore program features which 
contribute toward the better performance of an 
application on a particular platform. We believe that 
our findings might be useful for software developers 
while developing high performance application for a 
particular platform. 

Keywords: Heterogeneous Computing, CPU/GPU, Loop 

Unrolling, GPGPU, OpenCL 

I. INTRODUCTION
Engineers have often sought to create computers fast to 
solve more complicated problems, the way to do this has 
traditionally been to increase the central processing unit 
(CPU) clock speed [1]. Due to the power wall, instruction-
level parallelism (running separate instructions in 
parallel), and memory wall, however, the clock speed has 
more or less stopped increasing. The power wall means 
that the frequency of the processor clock can't be increased 
because it produces too much heat. The "ILP wall" means 
that, due to control and data dependency, you can't execute 
more than 3-4 parallel instructions on the same processor. 
The "memory wall" suggests that the memory access speed 
is lagging enough to impose a processor speed limit [1][2]. 
As a result, the focus has changed from increasing the 
speed of single-core to using parallelization through 
programming. Parallelization enables a multi-core 
processor unit to execute several tasks in parallel, ensuring 
quick execution. Similarly, the use of GPU for 

performance improvements is also well know in computer 
industry. In the last 20 years or so, GPUs have become 
popular for high-performance general-purpose computing, 
like Processing of video, images medical, video, and 
processing images. Until now, however, GPUs combined 
with high performance and low costs, have been used to 
improve computational programmability [3]. 
It has been observed in recent years that the performance 
capabilities of the GPU have, in some cases, overcome 
those of the CPU. Which in turn, inspired the creation of 
the graphical processing unit for general purpose 
(GPGPU) [4]. However, It has been observed in the 
literature [2][5][6], even though the application is well 
suited for parallelism it is not guaranteed to run faster on 
the GPU. It means execution time of an application 
depends on the other factors as well. Furthermore, how can 
you determine whether particular architecture is suitable or 
not for general purpose application. Therefor in this paper 
we perform analysis of OpenCL applications and 
investiage such factors which can affect the performance 
of an application on CPU and GPU platforms. In this 
regard, our aim is to find answers for the following 
research questions: 

 What is the better architecture (CPU-GPU) in
term of performance for OpenCL applications?

 What are the most important factors which affect
the execution time of different OpenCL
applications on CPU vs GPU?

II. PROPOSED APPROACH
The program selection is important when analyzing CPU- 
GPU performance. If the same type of program runs on 
different architectures and is only suitable for one of them, 
then it is impossible to select best device for application 
that why different type of OpenCL applications are 
selected. There are two programs in an OpenCL 
application. The host program is the first, and the kernel 
program is the second. If the program is operating on a 
processor, the host maps to the program's main control 
center, map the kernel program to reaming core and GPU 
case map the kernel program to the CPU and kernel 
program is mapped on GPU by the host program. Until 
running an OpenCL application, it's necessary to 
understand the architecture. This work experimental work 
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in which we have done different experiment on two 
architecture one of them is Intel's sixth-generation 
(Haswell) i7 processor and second one is NVIDIA Geforce 
GT 740 discrete GPU is used. After selecting the 
application and underline architecture each application is 
execute on CPU and GPU with different input sizes using 
Linux operating system. I compare CPU-GPU 
performance based on the result after running all programs 
on CPU-GPU to get a better idea of which applications are 
suitable for CPU and GPU. 

III. RESULT AND DISCUSSION
In this section we present experimental results of two 
OpenCL applications (i.e.2DCONV and ATAX). We 
execute both applications on CPU and GPU platforms and 
measure the execution time. The results are shown in 
figure1 and figure2. We increase input data size on x-axis 
and measure the exection time. This study demonstrates  
the performance of CPU Implementation and GPU 
implementation of OpneCl applications. Our results 
demonstrate that GPU plaftform is suitable for 2DCONV 
since execution time on GPU is significantly shorter as 
compare to execution time on CPU (figure1). Similary, 
CPU is a suitable platform for ATAX application with 
shorter execution time as shown in figure 2. 

Figure 1: CPU-GPU execution time for 2DCONV 
application. 

Figure 2: CPU-GPU execution time for ATAX 
application 

IV. CONCULUSION
The performance effects are evaluated and the features that 
contributeto the performance of each applicaton are 
established. We find that abilaity of loop unrolling and 
multi-dimensionality of data are features present in 
2DCONV but not present to that extent in ATAX source 
code. These features are useful to exploit the parallelism 
of GPU platform and thus GPU performed better for 
2DCONV. Due to the lack of these features in ATAX, CPU 
performed better for serial executation of the source code.. 
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Abstract – Remote health monitoring has become 

one of the most important systems in recent years due 

to its vast applications, and its utilization has 

enhanced significantly during COVID19. Pregnant 

women often face the emergency situations that cause 

severe complications and even death due to the delay 

in medical care and aid. Therefore, scientific 

community has focused on Machine Learning (ML) 

based predictive systems for monitoring the health 

status of expecting women that can provide 

indications of any emergency condition well before 

critical situation to avoid hazardous consequences. 

Using such ML- based systems, women can be 

monitored at home round the clock with wearable 

sensing devices and the data of vital signs can be used 

by trained models to monitor the health condition. In 

this paper, ML-based models are trained by selected 

classifiers that predict maternal health condition of 

the pregnant women. The real-world dataset has been 

prepared by applying the standard pre- processing 

steps. The model is trained with KNN, RF, SVM, 

LDA, LR, CART and NB. The results are compared 

and analyzed using standard performance evaluation 

measures of accuracy, sensitivity, precision, f-measure 

and area under the curve. The performance of LR, 

CART and NB is comparatively better than other 

classifiers. 

I. INTRODUCTION

In the field of health, of mobile technology and smart 

devices have a significant impact on the world. Health 

professionals are taking advantages of these technologies, 

resulting in the significant improvements in patient care. 

According to the constitutions of World Health 

Organization (WHO) the number of maternal passing has 

declined by 44% around the world since 1990 by using 

the mentioned technologies. However, between 1990 and 

2015, the decline averaged 2.3% each year, significantly 

below the 5.5%  annual decline is necessary to meet the 

thousand-year improvement objective (MDGs5). 

Health care procedures to anticipate and manage 

pregnancy issues are well-known; the majority of 

maternal fatalities may be averted [1]. All women require 

trained and convenient access to gynecologists and 

skilled nursing care during pregnancy, labour, and the 

weeks following childbirth. In any case, variables that in 

order to avoid ladies from accepting care amid pregnancy 

and childbirth are destitution, delays, need of 

information, mindfulness, need of satisfactory healthcare 

administrations and talented well being experts domestic 

conveyances and social hones [2]. Common delays 

include (i) Delays in identifying emergencies and 

deciding to move to a health centre (ii) Delays in arrival 

at health centre and (iii) Within a health centre in 

accepting viable health interventions includes delay. 

Innovations in computers, smartphones, communications 

frameworks, E-health applications, play a key role in 

minimizing these variables and help significantly reduce 

maternal mortality worldwide [3].  

In this paper, well known classifiers are compared by 

using the same maternal dataset. The results analysis 

provides an overview of the perfromance of classifiers 

that can be selected for the maternal health predictions. 

The rest of the paper is structured as, section 2 provides a 

brief discription of steps involved in the model developed 

for the simulations, section 3 presents the results and 

analysis and secyion 4 is the conclusion.  

II. STEPS OF MACHINE LERANING MODEL

This paper computes the overall performance of 

selected classifiers for the prediction of pregnancy 

outcome. We look at seven classification models in 

particular. Many biomedical problems used SVM, two 

non-parametric decision trees, namely, Random forest 

and CART. The distinction among those trees and the 

opposite classifiers is that trees do now no longer want to 

compute the gap among enter vectors to categorise them.  

 Figure 1 presents various steps of generic machine 
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learning model and same are implemented in this work. 

At first step the clinical data is acquired and we used 

avaiable maternal dataset with number of attributes. It is 

then preprocessed, some features are derived from the 

existing attributes. The dataset is then split into training 

and testing subsets. Models are then trained by using 

SVM, KNN, RF, LDA, CART, LR and NB. Finally, 

these models are evaluated by the test dataset and the 

results achieved are then compared in the next section.    

III. RESULTS AND DISCUSSION

The dataset
i
 used for the evaluation and results is 

gathered from the Mumbai metropolitan region of 

Maharashtra, India, between February 2018 and March 

2021. In this dataset women were interviewed shortly 

after giving birth.  This data has 450 records and 11 

features. We perfromed experiments with different 

combination of features to analyze maternal health 

prediction. For simulation and execution of proposed 

algorithm Computer Corei7 laptop with 8 GB of RAM 

used. Python are used for implmentation. The 

perfromance is accessed by the classification accuracy, 

sensitivity, precision, F-measure and area under the 

curve. The whole dataset was divided into different 

subsets that is training set include 70% of dataset and 

remaining part are testing data that is 30%.  

    The overall performance results of classifiers i.e SVM, 

KNN, RF, LDA, CART, LR and NB are presented in 

Table 1. LR, CART and NB  perfromed better as 

compared to the rest of the classifiers. The performance 

of LDA is worse as it is obvious that its  metrics shows 

least values.  Since, all of the performaces metrics are 

related to each other hence the results achieved are almost 

similar for any classifier. The CART, LR and NB show 

97% accuracy, F-measure, precision and recall. On the 

other hand for the same metrics SVM, KNN and RF 

show 95% results.  The results provides a broader over 

view of the perfomances of the selected classifiers. 

Table 1. Comparision results of classifie in percentage. 

Classifiers SVM KNN RF LDA CART LR NB 

Accuracy 95.2 95.3 95.1 90.1 97.5 97.7 97.7 

F-measure 95 95.1 95.2 89 97 98 97.5 

Precision 95.1 95.3 95.3 88 98 98.3 98 

Recall 95.3 95.3 95.2 88 97.5 98 97.8 

IV. CONCLUSION

In this paper a comparision study is carried out on the 

performance of the classifiers, LR, KNN, SVM, RF, 

CART, LDA and NB. Several important characteristics 

were identified such as the performance of CART, LR 

and NB is comparitively better as compared to the rest of 

the classifiers in our experiments. Although the same 

dataset is used for evaluation. The work can help to select 

suitable classifer for the maternal health prediction for 

further experiments. Future studies will look at the 

ensamble and hybrid models, also we shall use the 

diverse dataset with more features.  
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