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Mission Statement

The mission of Sukkur IBA Journal of Computing and Mathematical
Sciences (SJCMS) is to provide a premier interdisciplinary platform to
researchers, scientists and practitioners from the field of computing and
mathematical sciences for dissemination of their findings and to contribute in
the knowledge domain.

Aims & Objectives
Sukkur IBA Journal of Computing and Mathematical Sciences aims to
publish cutting edge research in the field of computing and mathematical
sciences.
The objectives of SICMS are:

1. to provide a platform for researchers for dissemination of new

knowledge.
2. to connect researchers at global scale.
3. to fill the gap between academician and industrial research community.

Research Themes
The research focused on but not limited to following core thematic areas:

Computing: e Distributed Computing

» Software Engineering ¢ Cloud Computing

e Formal Methods e Intelligent devices

e Human Computer Interaction * Security, Privacy and Trust in
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« Data Communication * Soft Computing

« Mobile Computing e Genetic Algorithms

o Wireless Multimedia Systems * Robotics _
e Social Networks e Evolutionary Computing

e Data Science e Machine Learning

e Big data Analysis

e Contextual ~ Social  Network
Analysis and Mining

e Crowdsource Management

e Ubiquitous Computing

Mathematics:

e Applied Mathematical Analysis
e Mathematical Finance

o Applied Algebra

e Stochastic Processes
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seek quality education. Sukkur IBA University is successfully undertaking its
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and mathematical sciences, Sukkur IBA University publishes an international
referred journal. Sukkur IBA University believes that research is an integral part
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the research environment within the university and Pakistan as a whole. SJICMS
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University, SJICMS is also aimed at achieving international recognition and high
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Editorial

Dear Readers,

It is a pleasure to present to you the seventh issue of (volume 4, issue 1) of
Sukkur IBA Journal of Computing and Mathematical Sciences (SJCMS). The
Higher Education Commission Pakistan recognized SJCMS in Y-Category. |
congratulate all the stakeholders for this achievement.

During the past few months, lifestyle of the people has been changed due to
COVID-19. Advances in science and technology enables the survival in all areas
including businesses, medical, education, health, agriculture, communication,
transportation, and defense etc. This has been driven by an ever-growing volume
of exciting discoveries, largely emanating from research community. In order to
highlight the future technology challenges, the SJICMS aims to publish cutting-
edge research in the field of computing and mathematical sciences for
dissemination to the largest stakeholders. SICMS has achieved milestones in
very short span of time and is indexed in renowned databases such as DOAJ,
Google Scholar, DRJI, BASE, ROAD, CrossRef and many others.

This issue contains the double-blind peer-reviewed articles that address the key
research problems in the specified domain The SICMS adopts all standards that
are a prerequisite for publishing high-quality research work. The Editorial Board
and the Reviewers Board of the Journal is comprised of renowned researchers
from technologically advanced countries. The Journal has adopted the Open
Access Policy without charging any publication fees that will certainly increase
the readership by providing free access to a wider audience.

On behalf of the SICMS, | welcome the submissions for upcoming issue
(Volume-4, Issue-2, July-December 2020) and looking forward to receiving
your valuable feedback.

Sincerely,

Ahmad Wagas, PhD
Chief Editor
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Muhammad Suhail Shaikh?, Munsif Ali Jatoi?, Muhammad Mohsin Ansari®,
Zahid Ali Arain*, Aleem Ahmed Qaders

Abstract:

In densely populated areas, underground cables are used for electrical distribution and
transmission purposes. Due to this, underground cables have more advantages than the overhead
transmission line during abnormal weather conditions such as rain and thunderstorm. However,
the calculation and determination of the exact position of fault location occur, have been a
significant challenge in the underground transmission and distribution. In this research work,
different techniques like sectionalizing, thumper, and time domain reflectometry are analyzed
using MATLAB simulation for determining fault location in underground cable systems.
Furthermore, the factors which affect the fault location are also discussed. The simulations are
carried out for various symmetrical and unsymmetrical configurations for three-phase
connections. The current changes with respect to time for various faults are observed. The
patterns for current change suggest a nearly sinusoidal behavior with varying amplitude for
current when observed for various faults.

Keywords: Fault Location; transmission line; underground cable; distribution

which increases the demand for reliable
service. In recent years, the trend of fault
detection and analysis is enhanced with the
latest technological application, such as signal
processing methods and outcomes in the
transient based analysis. It is observed that the
transient signals created in the power system
are investigated through wavelet transform.

1. Introduction

The transportation of electrical energy
from production to the consumers is the
primary role of the electrical transmission and
distribution system. Generally, when any fault
is observed in the transmission line, the
detection of fault is mandatory to diagnosis it

so as to save the power system form further
damage. Even though the cable system offers
more reliability in the underground as
compared to the above headline system, the
identification of the fault location is inflexible.
The method of fault locating has improved,

Over the years, a lot of research work for fault
location and protection in utilizing fault
generated traveling-wave techniques [1-2]. In
the fault location structure in the traveling-
wave current method, the distance is
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calculated via the amount of time difference at
distribution end amongst an incident wave.
The corresponding wave redirected from the
fault has been settled for enduring faults in
underground low-voltage distribution
networks. Though due to the clampdown of
the bandwidth of the conventional current
transformer (CT) and voltage transformer
(VT) which is few GHz and 50 kHz,
respectively, the precision delivered by such
methods of fault location is far from
satisfactory for a power cable [3]. Similarly,
for fault location and protection, there have
been several actions that are consuming power
frequency (low-frequency). Still, in such type
of methods which are grounded on power
frequency signals, certain valuable data
related to high frequencies in the transient
state is needed. In [4], artificial intelligence
related to wavelet-transform is also utilized in
the fault detection on power cable via neural
networks. Though, it is much complex along
with the increase in the speed of fault
detection. In [5-7], different algorithms (for
instance, one-end and two-end) algorithms
were operating the wvoltage and current
quantities for assessing the location of the
fault. An innovative method based on wavelet
and artificial neural networks (ANN) towards
the un-grounded fault location in a practical
11-kilovolts underground power distribution
system has been proposed in [8]. In [9],
another off-line procedure is presented to
locate the fault in the cable series based on
artificial neural networks and signal-
processing via wavelet. The four highly
dominant types of fault in the distribution
system are identified in [10]. The reviews of
fault location techniques, according to their
classes, are briefly discussed in [11]. Different
methods are used for locating the fault in the
underground cable depends on the sorts of
installations.  Under-ground  transmission
circuits are well-defined paths than the
underground distribution circuit, which makes
an impact on the methods of fault location
application. The information needed to detect
the fault location is change with the sort of

installations. The literature revealed that many
methods are used for fault location.

Faults can be classified into two main
categories:

A. Permanent fault: In this fault, the
electricity is permanently turn off until the
fault location is identified [12]

B. Transient fault: In this fault, some of the

power is lost.

Moreover, faults have various sorts of
following types.

A. Open circuit fault.

These types of fault occur due to failure of
one or more than the conductor when we can
observe this fault using megger when the
megger indicates zero, and it means there are
no faults. If there is a fault is shows infinite
reading during connecting between conductor
and earth [13-14].

Short circuit fault

These types of faults occur when two
conductors are in contact with each other. We
can identify these types of fault using megger.
If the value of megger reads zero, it means a
fault has occurred. The short circuit fault is
subcategorized in the following [13-14].

e Symmetrical fault: The symmetrical
fault is also called a balanced fault; this
fault occurs when all the three-phase are
short-circuited simultaneously.

e Unsymmetrical fault: In this type of
fault, the magnitude of the fault is not
equal.

e Earth fault: When a conductor of the
cable is contact with the earth, it’s called
earth fault.

In this paper, we have discussed underground
cable fault using sectionalizing, thumper,
MATLAB, and some other techniques that are
also discussed in this paper.

SJCMS | E-ISSN: 2520-0755 | Vol. 4 | No. 1| © 2020 Sukkur IBA University
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2. Causes of fault

The majority of the faults occur due to
moisture entering the insulation of the cable.
Thus, atmospheric agents, soil and water, or
some other such as mechanically damage the
system. Faults increase the amount of voltage
and currents, causing damage to the
equipment, and the system will be unbalanced
due to these faults. So, it is important that
when the fault occurs, then isolate the fault
section from the system to retain system
stability [15].

3. Methods to locate the fault

A. Sectionalizing

This technique involves physically splicing
and cutting of the cable to reduce the
reliability of the cable and divided cable into
the small section. This may enable us to detect
the location of the fault, such as if we have
1000-ft cable divided into 500-ft length
section, and calculate the reading with the help
of high insulation resistance (IR) meter. If the
IR shows a very low reading, it indicates that
cable is defective. [16]

B. Thumping

In this method, noise is needed for fault
detection. When a high voltage is supplied to
the faulty cable, the high amount of current arc
makes a noise that is enough to hear.
Thumping required a high amount of voltage
about 25kV to make noise in the underground
cable to hear above ground. The high electric
current causes heat dissipation, which
damages the cable insulation. This damage
can be limited by reducing the amount of
power supplied [17] as shown in Fig.1, high
voltage supply consists of a high voltage DC
supply, and a high amount of voltage
capacitor. In this experimental setup, voltage
is supplied to charge the capacitor into the
cable under a faulty condition. The energy
stored in the capacitor is discharging into the
cable producing the sound and making a
vibration. The released energy is defined in
Joules is calculated as in Equation. (1).

2V xC

J €y

- =

D Hy ouTeuT

L . —{ SHEATH

Fig 1. Circuit diagram for thumping

where
e OSG is operational speak Gap
e ESG is earthing particular Gap
e Cis Capacitor
e Ris Discharge rectifier
e TjisaHigh voltage transformer
e Vs the voltage source

C. Time-domain reflectometry (TDR)

Time-domain reflectometry uses a very low
amount of signals through the cable to detect
and diagnose the location of the fault. When a
signal is sent to the cable having no-fault, it
returns the signal during the time and through
the proper channel. However, on the other
hand, a faulty cable does not return the signals.
This, we can identify these time and proper
channel in TDR.as shown in Fig.2. There is a
block diagram of fault detection using Time
domain reflectometry (TDR) [17], and the
distance can be calculated using Equation. (2).

Pulse

Pulse —I_}

Generator

Cable assembly under test

r

H

i

! Load
|

i

i

i

T
D= wvp (—2) 2)
where
e D isthe distance in meters
e vp is the velocity of propagation in
meter per second
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e T is the transit time from the
monitoring point in seconds

D. High Voltage Radar Method

High Voltage radar method is categorized as
follow:

e Arc Reflection: This type of
technique requires TDR with a filter
and thumper for limiting the surge
current and voltage that is sent
towards the cable. This causes
minimized stress to cable.

e Surge Pulse Reflection Method: This
technique requires the use of current
coupler and storage oscilloscopes.

e The Voltage Pulse Reflection
Method: This type of voltage
technique used to find the fault of
more than 25kV voltage.

E. Bridge approaches

Bridge approaches involve a resistive
bridge to identify the fault location. In the past
years, these bridge techniques are very helpful
for the cable fault location, even though the
poor precision of common-null gauges (for
instance, galvanometer or other means) and
which further increases the precision up to 4-5
numbers with the help of digital multi-meters.
And other devices, numerous services, are
reconsidering the consumption of bridge
approaches for locating the fault of cable.
There are following two main types of bridges
to locating the fault [18].

<
b

Fig 3. circuit diagram for bridge

e Murray loop approaches

Murray loop approach, Varley loop approach,
and Pulse-Echo approach are simple basic
methods to localize cable fault testing. The

Murray loop approach is the fundamental
approach used for locating the fault of cables.
This technique utilized the elementary
components that are easily acquired. These
approaches are implemented in either
condition, earth fault, as well as the short
circuit fault in an underground cable. In these
approaches, the acquired results are not
affected by the resistance of fault, except the
level of fault resistance is raised. The Murray
approach and Varley approach are two most
commonly used in the cable fault location,
which works on the principle of Wheatstone
bridge. The location of the fault in the
underground cable can be detected via
assembling one Wheatstone bridge in it
through this approach, and the fault location is
easily traced out by contrasting the resistance.
However, the proper length of cable should be
used in this case. Fig. 2 and Fig.3 revealed the
Murray loop approach with proper connection
for detecting the location of the fault in both
cases, ground fault and short circuit fault [18].

Rs
Sound Cable )
Low Resistance
Faulty Cable Comnection
Rx ‘
= Ground Fault
@ )
Rs
Sound Cable
Low Resistance
Faulty Cable Counection
Rx !
Short Circuit
Fault
]
(b)

Fig 4. circuit diagram for Murray loop
technique (a) ground fault (b) short circuit
fault

In this technique, the sound cable is joined
with the faulty cable via a low resistance wire,
as the total resistance of the cable is not be
affected by that resistance, and it should have
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the capability to flow the loop current over the
bridge circuits without any damage. R1and Rz
are the variable resistors creating the ratio
arms. The bridge should acquire a balanced
state by adequately tuning the variable
resistors.

The galvanometer denoted by points out the
balance. The total loop resistance moulded
using the sound, and faulty cable both are in
the following equations.

g—; - 1;— @)
% @
i ()
Ry =t (R3 + Ry) (6

When sound cable and faulty cable are the
same in terms of the cross-sectional area, then
the conductor’s resistance is corresponding to
their lengths. Thus, the lengths between test-
end and fault-end of the faulty cable are
denoted by the L, and if the total range of both
cables is L, then L can be expressed as;

Ry

Lx = L
R, + Ry

)

The above-discussed approach is valid only
where there are the known lengths are used.
The fault resistance should not be varied in the
Murray loop approach. So, it is a bit hard to
fix the bridge to balance. Consequently, the
determined position of fault is less accurate.
At that point, the level of temperature is raised
in the cable because of high current or high
voltage current. The balance will fall if the
resistance  regulates along with the
temperature. Therefore, low voltage or current
needs to supply to the circuit.

e Varley Loop

The test is substantial just when the cable
sections are uniform all through the loop. The
current flowing across the cable would create
a temperature impact. Because of this
temperature change, the protection of the link
would change. Along these lines, we have to
apply relatively less current to this circuit to
perform the test. This test is utilized to
discover the faulty location in an underground
cable by influencing one Wheatstone bridge in
it, and by comparing the resistance, we will be
able to discover the location that is faulty as
opposed to ascertaining it from the known
lengths of the cable [18].

MATLAB is a high-level programming
language developed by MathWorks, the US
which is based on the manipulation of
matrices for various sciences as well as
business/financial applications.  Within
MATLAB, an additional package namely
Simulink is provided which provides GUI for
various functionalities such as control
systems, signal processing, etc. In order to
study and analyze the cable fault arrangement
is used, which is shown in Table-I.

Table 1. Proposed Parameters [19]

S# Parameters Value

1 | Line Voltage 220 kV

2 | Frequency 50 Hz

3 | Length of the 200 km
Cable

4 | Resistance per 0.012Q
unit length

5 | Inductance per 0.9 mH
unit length

6 | Capacitance per 127 uf
unit length

7 | Source 09Q
Resistance

8 | Source 0.16 mH
Inductance

9 | Active Power 10 KW

10 | Inductive 100 VAR
Reactive Power

11 | Capacitive 100 R
Reactive Power

SJCMS | E-ISSN: 2520-0755 | Vol. 4 | No. 1| © 2020 Sukkur IBA University
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4. Result and Discussions

In this simulation experiment, we have used a
three-phase source power transmission line
with three-phase [19], and this transmission
line system was simulated to identify the fault
on the affected phase [20]. This transmission
line system was created in MATLAB 2015a in
Fig.5. When symmetrical fault (LLL-LLLG)
arises, all three phases are simultaneously
short circuits to each other and ground. In this
type of fault, the transmission line system
remains symmetrical. Fault gives rise to
symmetrical current equal to fault current
displayed by 120° as shown in Fig.6.
respectively, and the transmission model was
simulated to identify the faults on the
transmission line. It is observed from both
waveforms that all the three phases with faults
indicated some deviations from the expected
waveforms. However, non-symmetrical fault
(LG-LL-LLG), the three-phase transmission
line unbalance during the fault occurs due to
unsymmetrical fault currents (i.e. unequal

fault currents in the wires with unequal phase
displacement) [21]. Fig.7(a) shows the result

U
& =k

-

Three Phase Source

Transmission Line 1 Tranmission Line 2

of a single line-to-ground (LG) fault. It is
observed that phase A is short-circuited and
indicated some deviation from the expected
waveforms.

Fig.7(b) shows a line-to-line fault (LL) when
two lines are short-circuited to each other. It is
observed from the simulated waveform that
phase C showed some abnormality in the
magnitude of the waveform, Fig.7(c) shows
the result of double Line-to-ground (LLG)
fault when two transmission lines are fall on
the ground.

The modeling and simulation of power
engineering systems pose serious challenges
as it has several complications within various
parameters. For ease of implementation,
usually, electrical engineering researchers
prefer MATLAB for modeling and simulation
of electrical networks. The Simulink package
available with MATLAB allows dynamic
simulation and flexibility such that a
controller to be modeled can be varied for
various setups as other traditional simulation
techniques

Three Phase
Paraliel RLC Load

.

R

Phase A

To'Works pace

[—

Continuous
Ideal Switch

Three-Phase Fault

power gui

A —

Phase B

To Workspace1
- -

To Workspace2

R |

Phase C

Fig 5. Simulation Modeling [19]
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Table 2. Comparison of Techniques

S# | Category Advantages Disadvantages
1 The simplicity of the | Risk of less reliability of the cable
Sectionalizing system
Easy maintenance Labor intensive method
2 No splicing of the cable | degradation insulation of the cable
Thumping good result High voltage
3 low-energy signals accuracy only up to 1%
TDR no insulation | When resistance is more significant
degradation than 200 ohms, it stops working
4 limits the surge current | high output surge
High-voltage Radar | .and voltage i
Method detect difficult faults more skill compared
5 | Varley loop High sensitivity R1 and R; are fixed
6 | Muray Loop Very easy Low sensitivity

5. Conclusion

In this paper, we have discussed and studied
different techniques of fault in underground
cable and MATLAB simulation of
symmetrical and non-symmetrical fault as in
Fig.6. It is observed that during the
asymmetrical fault, the system will become
balanced. The angle between the phase is the
same in three phases. This type of fault rarely
occurs, while in Unsymmetrical fault, the thee
phase will become unbalanced during fault
conditions as in Fig. 7. We can remove this
fault using symmetrical components like
positive, negative, and zero sequences. During
this study, we study different types of
techniques to find fault in the Underground
cable. Moreover, We also performed a
simulation on MATLAB. From these
waveforms, we can identify the fault in the
transmission line.
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Abstract:

The increasing use of the internet enables users to share their opinion about what they like and
dislike regarding products and services. For efficient decision making, there is a need to analyze
these reviews. Sentiment analysis or opinion mining is commonly used to detect polarity
(positive or negative) of reviews. But it does not show the aspect or orientation of the text. In
this study, we have employed state-of-art approaches to perform three tasks on the SemEval
dataset. Tasks A and B are related to predicting the aspect of the restaurant’s reviews, whereas
task C shows their polarity. Additionally, this study aims to compare the performance of two
feature engineering techniques and five machine learning algorithms to evaluate their
performance on a publicly available dataset named SemEval-2015 Task 12. The experimental
results showed that the word2vec features when used with the support vector machine algorithm
outperformed by giving 76%, 72%, and 79% off overall accuracies for Task A, Task B, and Task
C respectively. Our comparative study holds practical significance and can be used as a baseline
study in the domain of aspect-based sentiment analysis.

Keywords: Aspects Based Sentiment Analysis; Sentiment Analysis; Text Classification; Natural
Language Processing (NLP); Word2Vec; Machine Learning

1. Introduction

In recent years, there is a rapid growth of
content generated by users on the internet. The
web enables users to share their reviews and
experiences about services and products.
Moreover, it is a growing trend that customers
look already available reviews before
purchasing any product or service [1].
Therefore, sellers and organizations need to
analyze the reviews for effective decision
making. The manual process to analyze the
reviews is a labor-intensive and time-
consuming task. Hence, techniques like
sentiment analysis or opinion analysis are
commonly used to extract information from

reviews. The sentiment analysis, under the
domain of natural language processing, used
to determine the general opinion (e.g. positive
or negative) of the group of individuals
regardless of topic or entity (e.g. food, price,
location, etc.) [2]. Therefore, it is
recommended to use aspect-based sentiment
analysis (i.e. ABSA). This concerned with the
decomposition of two tasks namely aspect
identification and sentiment analysis [3]. In
the first task, the aspect of an entity is
identified and in the second task, the polarity
is estimated for each identified aspect. The
sentiment analysis on the aspect level
performs an in-depth analysis of reviews [4].
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For example, when we look at the reviews
of the restaurant, ABSA not only returns the
overall sentiment of the reviews but also
returns for which entity the sentiment is
talking about. Such as food, price, location,
service, etc. Thus, the results generated from
this technique gives a better understanding of
what reviewers like and dislike regarding the
topic [1]. Moreover, it may help customers to
decide on the purchase of the products or using
the services. Additionally, ASBA enables
manufacturers to improve the quality of their
products and services. Therefore, in this study,
we have used ABSA to identify the aspects
and their polarity of the reviews related to the
restaurant.

The proposed solution employed the
different feature engineering techniques and
ML algorithms to classify restaurant reviews
under different entities, attribute, and their
polarities. Regardless of this extensive amount
of work, it remains difficult to compare the
performance of these approaches to classify
hotel reviews text. To the best of our
knowledge, the existing studies lack the
comparative analysis of different feature
engineering techniques and ML algorithms
regarding the reviews related to restaurants.
Therefore, this study contributes to solving
this problem by comparing two feature
engineering and five ML classifiers on the
standard dataset provided by SemEval. This
study will serve future researchers in the field
of automatic ABSA.

This rest of the paper is organized as
Section 2 highlights the related works. Section
3 discusses the methodology. Sections 4, and
5 explain the experimental setup, and results.
Finally, Section 6 discusses the conclusion,
and future work as well.

2. Related Works

Kiritchenko et al. [5] classified the reviews
using the lexicon and linguistic features.
Castellucci et al. [6] used a feature based on a
bag of words that have been learned from
external data. Hu and Liu [7] used an
association rule-based system for aspect

identification. Additionally, his book [8]
highlights the four methods to extract aspects
namely, frequent phrases, opinion, and target
relations, supervised learning, and topic
models. Jakob and Gurevych [9] employed
the conditional random fields for aspect term.

Bhattacharyya [11] developed the system
which uses dependency parsing rules for
opinion extraction. Many researchers used a
hybrid approach (i.e. NLP with statistical
methods) to improve the performance of the
system. In SemEval 2014, Kiritchenko et al.
[5] used an entity tagging system named as in-
house to extract outside and aspect terms. Toh
and Wang [12] used the tagging approach with
Wordnet and word clusters. Socher et al. [13]
employed grammatical cues with deep
learning. Carrascosa [14] study showed that an
ensemble learning technique can also be
applied in sentiment analysis. In the Aspect
Category Polarity Detection task in SemEval
2014, Mohammad et al. [15] achieved the best
performance by using different linguistic
features, additionally, they also used
publically available sentiment lexicon.

Broadly, ABSA methods can be divided
into two categories, one that uses domain-
independent solutions [16] and second is to
use domain-specific knowledge [4] to improve
the results. There is a common approach used
by researchers that they treat aspect extraction
and their polarity classification independently
[17], but others also trained one model to solve
the two problems [18].

3. Methodology

3.1. Overview

This section represents the overall research
methodology that has been followed to
perform the ASBA. Fig 1 shows the steps
required to train the model. As shown here,
our research methodology is composed of six
key steps namely data collection, data
preprocessing, feature engineering, data
selection, classification model construction,
and classification model evaluation. The
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details of each step are discussed in

subsequent sections.

Data Collection

Train Data

Data Preproceszmgz

Lower Case Converter

Stop Wordz Remover

Punctuation Remover

Tokenmization

Lemmatization

l Clean Data

Feature Engineering

Features

Whole Data St

+
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v
Data Selection
£ N
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Y
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Training

.
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Fig 1. Overall Proposed Methodology
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3.2. Data Collection

In this study, we have used publicly
available data set from SemEval-2016 - Task
513, This dataset contains reviews for laptops

Reviews Based on Entity

and restaurants. In this study, we will only B AMBIENCE
focus on the reviews related to the restaurant.  DRINKS
There is 3658 number of instances for the 5 FOOD

restaurant; 2799 for training and the remaining
859 for testing. In this dataset, the reviews can
be categorized on the basis of aspects (i.e.
category, entity, or attribute) and their
polarities. By using aspect-based
classification, the reviews can be labeled into
six distinct classes of entity columns namely,
food, restaurant, service, ambiance, drinks,
and location. Additionally, the attribute can be
labeled as general, quality, prices, style- Reviews Based on
options, and miscellaneous classes. However, .

their polarities can be positive, negative, or Attribute
neutral. The distribution of reviews in training
data based on entity, attribute, and polarity is
shown in Fig 2, Fig 3 and Fig 4 respectively.

LOCATION
B RESTAURANT

W SERVICE

Fig. 2. Entity base distribution

B GENERAL

3.3. Text Preprocessing # MISCELLANEQLS

Several studies show that there is a need to
clean data for better classification results [19].
Therefore, we applied several preprocessing
techniques to remove features from the data
that are not informative. In this step, we have
dropped the instances with blank values i.e. Fig. 3. Attribute Base Distribution
292. Additionally, we have dropped the
columns that are not required for text Reviews Based on Polarity
classification i.e. review-id, sentence-id,
target, and category. After dropping the empty
cells and selecting the required attributes, we
converted the text (2507 remaining instance)
into a lower case. Using regular expressions
and pattern matching techniques, we removed
white spaces, punctuation’s and stop words. In
addition, we have also applied tokenization
and lemmatization on the preprocessed text. In
tokenization, each sentence is converted into
tokens or words, then words are converted to
their root forms using WordNet lemmatizer Fig. 4 Review base distribution
€.g. posts to post

M PRICES
QUALITY

M STYLE_OPTIONS

4%

W negative
= neutral

W positive

3 The dataset is available at:
http://alt.qcri.org/semeval2016/task5/index.php?id
=data-and-tools
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3.4. Feature Engineering

To learn classification rules, ML
algorithms need numerical vectors because
they cannot learn from raw data. Therefore, in
classification one of the key steps is feature
engineering. This step is used to extract the
key features from raw text and represents the
extracted features in numerical form. In this
study, we have performed two types of
features engineering techniques namely n-
gram [20] with TFIDF [21], and Word2vec
[22].

3.5. Data Selection

In this section, we have used two
approaches to build the models named as train
test split and whole data set. In the first
approach, we have used the Pareto Principle.
According to this principle, “80% of effects
come from 20% of causes” [28]. This principle
is also called an 80:20 ratios. In this study, we
have split preprocessed data into a previously
given ratio i.e. 80% for training and 20% for
testing. Table 1, Table 2, and Table 3 show the
class-wise distribution on the basis of an
entity, attribute, and polarity as well as their
train test splitting ratio. The training data is
used to train the classification models for
learning rules. However, the test data is used
to evaluate the trained models.

Table 1: Approach I (Entity)

Table 2: Approach | (Attribute)

Class Labe | Tota | Trai | Tes
| | n t

General 0 1154 | 923 | 231
Miscellaneou 1 98 78 20
S
Prices 2 190 152 38
Quality 3 896 717 | 179
Style_options 4 169 135 34
Total 2507 | 2005 | 502

Table 3: Approach | (Polarity)

Class Label | Total | Train | Test
Negative 0 749 599 | 150
Neutral 1 101 81 20
Positive 2 1657 | 1325 | 332
Total 3 2507 | 2005 | 502

In the second approach, we have used the
whole data (i.e. 2507 number of instances) to
train the model and for evaluation, different
test data (i.e. 859 number of instances) were
used. Table 4, Table 5 and Table6 show the
distribution of data on the basis of entity,
polarity, and attribute respectively.

Class Label | Total | Train | Test Table 4: Approach I (Entity)
Ambience 0 255 204 51 Class Label | Total | Train | Test
Drinks 1 99 79 20 Ambience 0 321 255 66
Food 2 1076 861 215 Drinks 1 137 99 38
Location 3 28 22 6 Food 2 1467 1076 391
Restaurant 4 600 480 120 Location 3 41 28 13
Service 5 499 359 90 Restaurant 4 796 600 | 196
Total 2507 2005 502 Service 5 604 449 155
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Table 5: Approach |1 (Attribute)

Class Labe | Tota | Trai | Tes
| | n t
General 0 1530 | 1154 | 376
Miscellaneou 1 131 98 33
s
Prices 2 238 190 48
Quality 3 | 1231 | 896 | 355
Style_options 4 236 169 67
Total 3366 | 2507 | 859
Table 6: Approach Il (Polarity)

Class | Label | Total | Train | Test
Negative 0 953 749 | 204
Neutral 1 145 101 44
Positive 2 2268 | 1657 | 611
Total 3 3366 | 2507 | 859

3.6. Machine Learning Models

According to “no free lunch theorem” [23],
any single classifier cannot outperform better
on all types of datasets. Therefore, it is
suggested to apply several classifiers on a
master numerical vector to see which one
achieves better results. Hence, we chose five
different classifiers Naive Bayes (NB) [24],
Support  Vector Machine (SVM) [25],
Random Forest (RF) [26], Logistic Regression
(LR) [27], and Ensemble in approach 1.
Whereas in approach 2, we have chosen SVM
and NB classifiers.

3.7. Classifier Evaluation

In this step, the constructed classifiers
were used to predict the class of unlabeled text
using test sets. The classifier performance is
evaluated by calculating true positives (TP),
false positives (FP), true negatives (TN), and
false negatives (FN). These four numbers
constitute a confusion matrix as in Fig 5. To
assess the performance of the constructed
classifiers different performance metrics can
be used like precision, recall, F measure, or

accuracy. The details of given performance
measures are given in [29]. However, in this
study, we have used the most commonly used
measure i.e. accuracy to evaluate the
constructed classifiers. The details of this
performance measure are given below.

Predicted No

Predicted Yes

Actual No

Actual Yes

Fig. 5 Confusion Matrix
Accuracy

This evaluation matrix refers to the total
number of instances that are correctly
classified by the trained model. Refer to (1).

(TP +TN)
TP+ FP + TN + FN

Accuracy =

€y

4. Experimental Setup

As mentioned in section A, the reviews
can be categorized on the basis of aspects and
their polarities. In this study, we have
performed three tasks. In Task A, we have
classified the reviews according to entity type
(i.e. food, restaurant, service, ambiance,
drinks, and location). In Task B, reviews are
categorized according to attributes and labeled
as general, quality, prices, style-options, and
miscellaneous classes. Whereas in Task C, we
have classified reviews according to their
polarity like positive, negative, and neutral.

For all these tasks we have used two
master feature representations namely n-gram
(bigram) with TFIDF [21] and Word2Vec
[22]. By using these master feature
representations, we have followed two
approaches to train the models. In approach 1,
we used the train test split to train the five
classifiers and evaluated their performance on
test data. Whereas in approach 2, we used the
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whole dataset to train the models which have
outperformed in approach 1 and evaluated
their performance by using different test data.

5. Results

This section reports the results of all three
tasks. Table 7, Table 8 and Table 9 show the
accuracy using approach 1 (i.e. train test split)
for Task A, B, and C, respectively. As shown
in all three tables, the highest accuracy for
Task A (0.71), Task B (0.69), and Task C
(0.81) were obtained by SVM with word2vec.

Table 7: Approach | Results (Train-Test

Split) - Task A
Task A
Bigram Word2Vec
(TFIDF)
LR 0.59 0.70
NB 0.55 0.65
RF 0.58 0.57
SVM 0.63 0.71
Ensemble 0.61 0.67

Table 8: Approach | Results (Train-Test

Split) - Task B
Task B
Bigram Word2Vec
(TFIDF)
LR 0.60 0.67
NB 0.61 0.58
RF 0.54 0.56
SVM 0.58 0.69
Ensemble 0.57 0.66
In text-classification models, the SVM

classifier performed exceptionally well among
all 5 classifiers. If we evaluate the
performance of all classifiers with respect to
master feature representation, then we can see
in Table 10 and Table 11 that for Task A and
Task C the SVM classifiers with both master
feature representations outperformed.

Whereas, from Table 8, Task B the NB
using bigram with TFIDF (0.61) and SVM
with word2vec (0.69) obtained the highest
accuracy. Therefore, in approach 2, we have
trained 6 models (3 Tasks x 2 master feature
representations) on the whole dataset. The
detail of all combinations is shown in Table
10.

Table 9: Approach | Results (Train-Test

Split) - Task C
Task C
Bigram Word2Vec

(TFIDF)
LR 0.73 0.80
NB 0.75 0.74
RF 0.73 0.74
SVM 0.78 0.81
Ensemble 0.75 0.80

Table 10: Model Selection for Approach 1l

Task Bigram Word2Vec
(TFIDF)
A NB SVM
B SVM SVM
C SVM SVM
Ensemble 0.75 0.80

We have evaluated all these models on test
data (i.e. 859). Table 11 shows the results of
approach 2. It shows that word2vec obtained
the best performance as compared to bigram
features with TFIDF.

Table 11: Approach 2 Results for Task A, B

&C
Task Bigram | Word2Vec
(TFIDF)
0.70 0.76
B 0.67 0.72
0.78 0.79
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Furthermore, Fig 6, Fig 7 and Fig 8 show the
confusion matrices of best-performing 3' 0 6 3 0
analyses. Fig 6 shows the confusion matrix of
the SVM classifier using word2Vec for Task . = 0 5 1 ]
A. As shown here, out of 859 instances, 651 - )
were correctly classified. Of these 651 z
instances, 47, 11, 341, 140, and 112 were 215 ¢ BB
classified as ambiance, drinks, food, =
restaurant, and service respectively. We can 31{ B8 0 B %2 0
see that all 13 instances of location class were
falsely classified. 2] 1 o 5 1 4
{7 1 9 0 5 4 0 1 : 3 !
predicted label
1 1 18 0 4 4 Fig. 7 Task B (Feature: Word2Vec,
Classifier: SVM)
E 2 4 3 0 22 21
I_.-E.
E3q 2 0 1 0 8 2
0 124 0 B0
4 10 o 5 0 140 21
5{ & 3 18 0 1B |12 2
=4 19 0 P
- T g
0 1 2 3 q 5 E
predicted labe|
Fig. 6 Task A (Feature: Word2Vec, 2 54 0
Classifier: SVM)
; . 0 :
!—|owever, Fig 7 shows the_ _confus!on predicted tabel
matrices of the SVM classifier using
word2Vec features for Task B. As shown here, Fig. 8 Task C (_F_eature: Word2Vec,
621 instances out of 859 were correctly Classifier: SVM)
classified (i.e. General: 336 out of 376, .
6. Conclusion

Miscellaneous: 0 out of 33, Prices: 19 out of
48, Quality: 262 out of 335, and Style-options:
4 out of 67).

For Task C, the confusion matrix is
shown in Fig 8. It shows that the SVM
classifier with word2Vec features correctly
classified 621 out of 859 instances, 124 as
negative, and the remaining 557 as positive.
As shown here, its performance was lowest in
class 1 (i.e. neutral).

This study applied automated text
classification techniques to classify the
restaurant’s reviews according to aspect and
their  polarities. Moreover, this study
compared two feature engineering techniques
and five ML algorithms to perform three tasks
like a) classification of restaurant’s reviews
according to entity type, b) classification of
restaurant’s reviews according to their
attribute and c) classification of restaurant’s
reviews according to their polarities. The
experimental results showed that the
word2vec showed better results for all tasks as
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compared to bigram represented through
TFIDF feature engineering techniques.
Moreover, the SVM algorithm showed better
results as compared to NB, LR, RF, and
Ensemble for all three tasks. The lowest
results were observed in NB, RF, and LR for
Task A, Task B, and Task C respectively. The
outcomes from our study hold practical
significance because these will be used as a
baseline to compare future researches within
different automatic text classification
methods. In the future, the accuracy of the
proposed system’s classification can be
increased by the following two strategies.
First, the deep learning-based approaches will
be explored and evaluated by comparing it
with current state-of-the-art results. Secondly,
more instances will be collected and used in
the experiments for learning the classification
rules efficiently.
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Abstract:

The education system is rapidly updating with the involvement of technology. The primary
education is considering the backbone of the children’s study. Normally, the children do not
memories their lesson at home and they play games on mobile instead of reading. In this paper,
a digital learning approach has introduced based on Sindhi primary education using the mobile
application. The children/students can learn easy basics of primary level like; numbers, Sindhi
and English alphabets, shapes, and colors along with lessons. A digital approach is consisting of
a mobile application that manages the basic learning features with an attractive user-friendly
environment together with the Mp3 audio voice and high resolution of images in HD quality.
The main features will be appeared on the screen by launching the application in the form of
icons as ABC, < < 123, and click them for further process. When a single alphabetical reading
task is complete, then it moves into the Arabic form of the Sindhi alphabet with the addition of
Zer, Zabar, Pesh. These alphabetical characters connecting to each other for the creation of
Sindhi words such as; +/(Is) {Aahe}, c#/(Are) {Aahin}, s (Who) {Hoo}and so on. The next
level for children to learning, the basic lessons of Sindhi with audio and the same tasks for basic
English for primary education learning. At the initial level of digital learning approach, a Sindhi
textbook named “<li= 7L 3 (Sindhi Childs Book) {Sindhi Barano Kitab} has been
covered through this application.

Keywords: Multimedia Learning, e-Learning, Cognitive Learning.

information quickly [7]. The innovative
learning material design is a key feature of

1. Introduction

In the modern century, the advancement of
technology devices such as; smartphones,
laptops, and computers is a very essential
requirement for the educational learning
environment. To utilize these devices in
educational sectors, schools, colleges,
universities, the teachers teach by multimedia
with innovative manners, this is also a
motivational way for students to capture the

the learning environment [9]. The student's
concentration is noticed to be relatively good,
during learning using a mobile application
[15][10]. Mobile-based learning (MBL) may
be the cause of recalling the previous lecturer
or discussion and there are chances to reduce
the memorization issue for learning [11]. It is
observed that students enjoyed learning
academia using multimedia devices [8][16].
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However, the development of innovative,
informative, logical, and interesting material
design based on the mobile application or
multimedia-based is one of the challenging
tasks together with managing the graded
assignments [12]. In the environment of
multimedia-based learning, the students
develop a critical mind and this factor enables
them to become a rapid learner along with a
problem-solving approach [13] [17].

2. Related Work

Savannah, a mobile gaming tool was
developed for children learning purposes. As
the experimental results, there were ten
children (5 boys and 5 girls) aged between 11
to 12 years who played gaming and
supporting learning using the mobile
application. In the ending there were 80%
positive findings declared [1]. By the three
years of study in Singapore, a Self-Regulated
Learning (SRL) model was introduced in the
field of educational psychology. The
challenges and characteristics were based on
ubiquitous learning and mobile learning.
There was also a conceptual framework for
understanding the learning using mobile from
everywhere, anytime [2]. An operational
model is discussed with the aim to improve
the quality of learning and reducing the time
for learning. The introduction of this model
in the higher education system, there were 12
universities specific courses had been
covered based on multimedia ethics. There
were 23 variables used as indicators for
capturing the performance and that indicators
were categorized into six elements; however,
each element shows uniquely representation
such as; Confidence, ease of learning, ease of
understanding, and so on [3]. Another study,
addressed the problem-based learning using
multimedia technology. The purpose was that
what the teachers have taught to students and
what the students have learned from the
teachers to analyze that whole scenario and
resolve the problems have faced during the
teaching [4]. An application of a computer

learning based elementary education system
was built to monitor the students and the
positive results were obtained [5]. Another
study was conducted to facilitate the children
through a learning app named as Easy Lexia.
This was a mobile-based application to face
the challenges and solve the learning
difficulties. This mobile application consists
of some attractive features along with books.
The book tasks consisting of storytelling
which was developed to follow the research
study of dyslexia. The targeted stories
according to the age group of 7 to 12 years
old age children [6].

3. Methodology

The learning paradigm consists of four basic
subjects of primary education i.e. Sindhi,
English, Mathematics, and Drawing. The
Sindhi subject, covers the single alphabets
with the sound of each sign, after that the
Arabic script cursive form of Sindhi alphabet
will be combined with Zer, Zabar, and Pesh.
After finishing with the basic cursive script,
the words joining technique will be taught to
children. After completing the word learning
technique, the Sindhi basic book will start to
the next level for the student where they can
learn how to use those words inappropriate
sentences.

Sindhi

Alphabet
/ English L .
/ o~ Alphabet =
.fﬂ./ >, Lessons
Application “_ — Numbers | ———» Mathematics
"
Colors B
7-'-""";:;- Drawing
Shapes

Fig 1: Learning Environment Model Based
on Mobile Application

The English learning exercise initially
involves basic alphabets then basic spellings
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of words with audio voice. After completing
the first lesson, the second lesson consists of
basic sentences that are commonly used and
spoken by children. The Mathematics subject
starts with the numbers with a voice. After
completing this task, a higher level for
students is simple calculations learning
which is consists of four operations plus,
minus, division, multiplication (+, -, *, /).
The fourth subject is Drawing, this starts with
identifying colors like red, blue, black, white,
pink, etc. Then simple line draw tasks are
given, after that joining of that line to each
other, then the learning environment draws
the shapes like rectangle, oval, arrow,
triangle, etc. Then filling the colors to shape.

Algorithm steps:
The algorithm typically involves the
following steps:

1. Store the alphabets separately

(Sindhi and English) with voice.

2. After completing the alphabet, the 1
digit will be count for learning level
with subject and it moves into the
table of Arabic form alphabet with
Zer, Zabar, Pesh.

3. If the Arabic form table task has
been completed, then send the
message to the next level for its
execution.

4. The complete word is predefined in
the table form, so every single
joining of alphabetical characters,
the joining word matched to the
predefined.

5. Ifthe word joining is right or wrong,
though the voice message as (good
or join again) then the program will
be executed.

6. Each word separately stored int the
database with voice for lessons.

7. Stord the real numbers in the
database with voice.

8. Four functions created for simple
calculation (+, -, *, /).

8.1 take input as the first number,

8.2 take input for 2" number,

8.3 assign the operation task for the
calculation by selecting the
mathematical symbol.

8.4 Executes the results.

9. Stored the images with names of its
colors.

10. Store shapes with names.

11. If the shape is executed then activate
the color mod for fill the color to
shapes.

4, Results and Discussion

Each subject clarifies with different images
and discussions that are given. Figure 2
shows the main icons of the application. The
icon ABC represents for learning the English
subject, and the icon & < represents the
learning for Sindhi subject. However, the 123
icon indicates the learning for the mathematic
subject while the green, red and yellow color
icon shows the shapes for the representation
of drawing subject and the other icon also
illustrated as colors which are for the
identification of colors.

© G

Fig 2: GUI of Mobile-Based Learning
Approach
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There is a very attractive background image
illustrated together with this and also shows
the balloons that children take more interest
in learning. The design has been focused to
use Multimedia based Learning principles to
ensure that the children are able to find the
learning interesting and learn as expected
[16].

Fig 3: Main activity of learning environment
model

Figure 3 represents the main activity of
the learning environment where one icon
has been selected to start reading and the
other icons have been swiped.

Fig 4: English alphabet with image

Figure 4 shows the English alphabets with
dual form capital and small. The selected
character indicates the shell of purple color
and for the children to understand the image
is illustrated with a complete spell as
“Apple”. However, each character has its
own voice as their pronunciation.

Fig 5: English alphabet with image

In Figure 5, there as a sample of another
alphabetical character. Where the character
“H” is selected with the representation of
images for a suitable word as H for
Helicopter, while the others are swiped.

0

(s
i

123

Fig 6: Selection of Sindhi Section
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In Figure 6, the Sindhi section for learning
has been illustrated. There are five icons
mentioned there, but only one icon has been
selected for learning and which represents the
Sindhi subject. However, others are skipped.

o T Tow AR J\
2 /'! \ B4W!
=

X 7 o N\ S

Fig 7: Sindhi section for learning

In Figure 7 the learning environment has
moved into Sindhi section which clearly
shows the basic characters of Sindhi alphabet
< < with the title as ¢ o= (Class One)
{Class Pehryon}. There is a very attractive
background image also here, which shows
the shape of the house with different stylish
colors.

Fig 8: Sindhi alphabet with icons

Figure 8 represents the Sindhi alphabet with
appropriate words belonging to that character
and also with the shape of that word like <!
(Eye){Akh} however, the other characters
are not selected for reading, this reading task
performed one by one single character.

© 2 g RS
© A g e 5
© 2 2

MO : c3e

R 4’——{/ £|\ \’/
e \J/
Fig 9: Sindhi Lesson One

Figure 9 shows the lesson on of a Sindhi
textbook named “lie= #L s3w” (Sindhi
Childs Book) {Sindhi Barano Kitab}. When
the children click the single word, it produces
the voice of that word as pronunciation when
a user clicks the audio icon the application
produces the reading voice of the whole
sentence in Sindhi.
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Fig 10: Sample of Sindhi Lesson

Figure 10 describes the sample lesson of the
Sindhi section which already discussed
above. There are three lines as sentences and
twelve words are also there mentioned for the
reading.

3| A"

Fig 11: Numbers representation

Figure 11 describes the mathematics portion.
There are three numbers in sequence that are
illustrated and the number one 1 selected for
reading and it also shows in the figure as
shape and written the same as 1 and however
the voice of every single number by clicked
the number.

Fig 12: colors identification

Figure 12 shows the color identification for
children with voice activities. There are three
colors mentioned yellow, white, red.
However, the yellow color has been selected
and its shape also displayed for the children's
color identification learning purpose.

Crescent

Diamond

Circle

Fig 13: Shape understanding

Figure 13 shows the, shapes understanding
for children. There are three shapes displayed
as Circle, Crescent, Diamond. While only the
circle has been selected and its shape also
illustrated together with voice for the
understating of shapes.

5. Conclusion

The aim of this work is to develop a child-
friendly application with  multimedia
principles to ensure that children learn while
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they are using mobile and reaming interested
in using the application. For the digital
learning paradigm, four main exercises were
developed to facilitate multimedia-based
learning for children. Each exercise
developed contain vibrenet colors with
legible text and voice narrations to ensure
that children find the application interesting
and keep learning from it.
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Abstract:

Methods: This is a cross-sectional descriptive study and was carried out in Sindh, Pakistan. 588
people from different cities of Sindh were asked to fill a questionnaire that tested their attitudes,
knowledge, and practices related to the SARS-CoV-2 pandemic.
Results: Television and other social media platforms have led to increased dissemination of
knowledge among the population. Their increased understanding has led them to be more
compliant with adopting precautionary measures, as frequent handwashing was seen in 89.8%
and social distancing in 87.2%. The results also showed a greater prevalence of myths among
the population. Conclusion: Increased access to correct knowledge can help to dissipate
misconceptions and help spread accurate knowledge about the role that the public should play
in reducing disease transmission.

Keywords: SARS-CoV-2; Pandemic; COVID-19; Awareness; Severe acute respiratory
syndrome coronavirus-2.

1. Introduction

The appearance of severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2)
triggered a severe global pandemic and is a
major public health issue [1]. It came in
realization in December 2019 in Wuhan,
China, when a group of patients was verified
to have novel coronavirus infection.
Politically and geographically Pakistan and
China are closely connected. Several Chinese
people are working on  multiple

developmental projects in Pakistan, Pakistan
took strong measures such as closing its
border with China, scrutinizing flights from
China and arranging for its workforce and
students in affected cities to remain there so
that potential spread could be avoided. But the
situation got out of control when the virus
spread in lran, many Pakistanis are involved
in Iran for work and regularly visit the country
for religious purposes. For many reasons, a
controlled exit from Iran was not possible also
Iranians asked other countries to call back
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their nationals. All these factors led to an
evident spread of this outbreak into Pakistan
affecting many people. According to COVID
19 visualizer, the number of total cases
reported globally as of 10" July 2020 was
12,434,830 with 558,416 deaths out of which
243,599 were reported in Pakistan with 5,058
deceased and 149,092 recovered. The number
of cases keeps increasing daily causing a huge
problem.

According to current evidence, the COVID-19
virus is primarily transmitted between people
through respiratory droplets and contact
routes [2]. The mean COVID-19 incubation
time was a little different in recent
publications. Wang et al, reported 5 days, 7
days, and 8 days for median durations from
first signs to dyspnea, hospital admission, and
acute respiratory distress syndrome (ARDS)
respectively in 138 cases [3]. The mean
incubation period of this infection was
estimated to be 4.6 days and 95% of disease
onset happened within ten days [4]. The
symptoms occurring in the disease are non-
specific and range from being asymptomatic
to the development of severe pneumonia and
even death with fever, cough, myalgia, and
fatigue being the most common ones [5-7].

As of now, there’s no approved antiviral
treatment or vaccine present for this
disease.[8] Thus, proper management of such
patients and strict practice of precautions by
the general public is critical in saving the lives
of people affected and stopping the
transmission of the disease to those unaffected
by it respectively. The government along with
global public health bodies is trying hard to
increase the awareness regarding the disease,
it’s the transmission and precautionary
methods amongst the general public to stop
the transmission of this communicable disease
[9].

Public health and infection prevention
initiatives are desperately required to reduce
the damage associated with COVID-19 and
minimize the global dissemination of the
virus.[10] But, Due to limited data being

available on how to increase public awareness
and what methods are effective there is a lack
of evidence to devise appropriate strategies to
increase the public’s awareness. Due to
inappropriate usage of technology, false
information is being circulated around and as
a result, people with limited knowledge are
adapting  practices that might prove
dangerous. This research aims at providing an
idea of how aware the people in Pakistan
about safe precautionary practices are and
help the policymakers in making an effective
plan towards spreading the right knowledge
regarding this global pandemic.

2. Materials and Methods

This is a cross-sectional, descriptive study
carried out in Sindh, Pakistan. The study
lasted three months (i.e.) January to April
2020. 588 participants were included in the
study. All the chosen subjects had a secondary
or higher level of education and were aged >
20 years.

For data collection, a detailed
Questionnaire was prepared, and the pilot
tested amongst 10 participants to determine
the clarity and acceptability of the questions.
These responses were not included in the final
study. The final questionnaire was distributed
amongst the selected group of volunteers. The
volunteers were each assigned a city and they
approached every participant individually to
ensure  standardized  filling of the
questionnaire. Written consent was also
obtained from all participants.

The questionnaire was designed in English
and included some well-known myths that
were taken from WHO’s site and restructured
to see if people respond with true or false for
each statement. Further, it inquired about
precautionary measures being taken during
this pandemic and their city of residence. Each
participant’s satisfaction level regarding the
steps being taken by the government to handle
the current health crisis and their stress level
related to the lockdown being practiced was
also included in the questionnaire. The
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questions from the Perceived Stress Scale
(PSS) were asked to determine whether the
participant was stressed or not.

All the responses collected were then
divided into three categories based on the city
of residence and its population. If the city of
residence had a population of > 0.7 million it
was marked as category 1(large cities). If the
city population was <0.7 and > 0.3 million, it
was marked as belonging to category
2(medium cities). And a population of <0.3
million belonged to category 3(smaller
towns).

The data collected, was then transferred to
an Excel sheet and further coded and analyzed
using IBM SPSS version 23.0. Chi-Square test
was used to compare categorical groups and
check whether a difference exists between
categories. The data was presented using
Frequencies and Proportions via Tables and
Bar graphs.

3. Results

The results showed that people in all the
cities got informed about the latest knowledge
on COVID via multiple sources. It shows that

nose, and mouth (49.2%) along with

disinfecting shared surfaces such as
doorknobs and table-tops, etc. (47.2%).
(Figure 2).

Figure 3 shows whether the participants
practicing social distancing find it to be
stressful or not. Most people in medium

television and social media remain the major
source of information overall. In larger cities,
390 people out of 474 (82.27%) had social
media as one of their sources of information
thus catering the majority with television
being the second major source (71.5%). In
medium cities, 30 out of 42 people (71.4%)
had access to the information being shown on
television and 27 out of 30 (64.2%) people got
their information via social media. In smaller
towns, the responses were quite variable with
television being the major source of
information  (62.5%). Government/NGO
volunteers contributed the least in all the
cities. Moreover, in smaller cities contribution
via websites/blogs were also quite low.
(Figure 1)

The most frequently observed

precautionary measure amongst the study
population was regular handwashing (89.8%).
Moreover, many participants (82.7%)
practiced social distancing. In addition to that,
most participants reported avoiding shaking
hands (78.7%) and taking precautionary
measures in public (69%). Participants also
avoided touching, eyes,
(64.3%) and smaller cities (58.3%) didn’t find
social distancing to be stressful. Although, the
number of those finding social distancing to
be stressful is significant enough and cannot
be ignored. In larger cities, however, 243 out
of 474 people (51.2%) found social distancing
to be stressful.
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Taking precautionary measures in public areas NN /03(69%)
Practicing social distancing | NG  439(82.7)
Disinfect shared surfaces, such as doorknobs,... I 279(47.2)
Avoid touching your eyes, nose and mouth as... [ INRERERNEEEEEEEE >01(49.2)
Avoid shaking hands I NEEEEE /65(78.7)
Wash hands thoroughly and often, with soap,... I 53 1(29.8)

0 100 200 300 400 500 600
No. of Responses

Fig 1. source of information in small, medium and large cities

Smaller towns (n=72)

m Government/NGO volunteers
Medium Cities (n=42) Public awareness messages

m Websites/Blogs

M Social Media

M Television(news, broadcasts)

Large Cities (n=474)

No. of Responses

Fig 2. Percentage of (%) of precautionary measures being taken against SARS-COV-2
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27
64.3%
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Fig 3. Bar-Graph showing whether people find social distancing stressful (Yes) or not (No)

Table 1 shows many people believe in myths
related to COVID 19, which can result in
wrong precautions and prevention procedures.
Spraying alcohol or chlorine all over your
body will not kill viruses was the most
common myth among the study population as
the largest number of people responded to this
question wrongly, followed by thermal
scanners that can detect infected people.

The high Chi-square values for two of the
myths i.e. “The new coronavirus CANNOT be
transmitted  through  mosquito  bites”
(X?=12.688, P<0.01) and “Thermal scanners
CAN detect people who are infected”
(X?=6.672, P<0.05) suggest that there is a
significant association between them and
division of cities that are statistically
significant. For other myths, the situation is
more serious as these exist indifferent to any
category and are existent in a larger number of
people.

4. Discussion

This study revealed that the ongoing
pandemic has increased the stress levels
amongst the population. There were several
studies conducted in the past, assessing the
awareness, knowledge, and practices about
such infectious disease outbreaks that took
place in the past [11]. But the literature search
has not found any such study regarding this
recent outbreak of SARS-CoV-2. Therefore,
the study can provide data to the public health
policymakers necessary to devise effective
prevention strategies. This research showed
that the majority of people are aware of the
coronavirus situation.

The participants got their basic necessary
information via television and social media, as
they remain the top two sources for every
category. This was expected as in a
developing country like Pakistan, where
television and smartphones are a cheap source
of entertainment and thus a common source of
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acquiring knowledge and information. The
pandemic situation and subsequent increase in
the number of deaths have resulted in a limited

government/NGO awareness campaigns and
thus their contribution remains the lowest
amongst each category.

number of people volunteering in
Table 1. Knowledge about SARS-COV-2 amongst participants of small, medium and large cities
Myths Category | Category | Category 3 X2 P-
1 2 Smaller value
Large Medium Towns
Cities Cities n (%)
n(%) n(%)
COVID-19 virus can ONLY be 0.507 | 0.776
transmitted in areas with cold and dry 108 (22.8) 9 (21.4) 21(29.2)
climates. (True) 366 (77.2) | 33(78.6) 51(70.8)
(False)
The new coronavirus CANNOT be 12.688 | 0.002
transmitted through mosquito bites. 63 (13.3) 21 (50) 12 (16.7)
(False) 411 (86.7) 21 (50) 60 (83.3)
(True)
Hand dryers ARE effective in killing the 0.002 | 0.999
new coronavirus. (True) 99 (20.9) 9 (21.4) 15 (20.8)
(False) 375(79.1) | 33(78.6) 57 (79.2)
Ultraviolet disinfection lamp CAN kill 0.063 | 0.969
the new coronavirus. (True) 147 (31) 12 (28.6) 21 (29.2)
(False) 327 (69) 30 (71.4) 51 (70.8)
Thermal scanners CAN detect infected 232 6.672 | 0.045
people. (True) (48.94) 21 (50) 42 (58.3)
(False) 242 (50.6) 21 (50) 30 (41.7)
Taking a hot bath does NOT prevent the 1.756 | 0.416
new coronavirus disease. (False) 189 (39.9) | 18 (42.9) 33 (45.8)
(True) 285(60.1) | 24 (57.1) 39 (54.2)
Spraying alcohol or chlorine all over 0.919 | 0.632
your body will NOT kill viruses. (False) | 243 (51.3) | 27 (64.3) 36(50)
(True) 231 (48.7) | 15(35.7) 36 (50)
Vaccines against pneumonia, such as 1.539 | 0.463
pneumococcal vaccine and
Haemophilus influenza type B (Hib)
vaccine, do NOT protect against the 84 (17.7) 9 (21.4) 6 (8.3)
new coronavirus. (False) 390 (82.3) | 33(78.6) 66 (91.7)
(True)
Eating garlic CAN help prevent 3.252 | 0.197
infection with the new coronavirus. 108 (22.8) 6 (14.3) 27 (37.5)
(True) 366 (77.2) | 36(85.7) 45 (62.7)
(False)
New coronavirus infects ONLY older 1.263 | 0.532
people or people with preexisting
medical conditions. (True) 57 (12) 9 (21.4) 12(16.7)
(False) 417 (88) 33(78.6) 60 (83.3)
Antibiotics CAN be used as a means of 1.904 | 0.386
prevention or treatment. (True) 111 (23.4) | 15(35.7) 24 (33.3)
(False) 363 (76.6) | 27 (64.3) 48 (66.7)
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Social distancing and frequent
handwashing are the most emphasized
behavioral interventions by health
professionals to reduce the risk of
transmission. [12] The results of the

population seem consistent with this as
handwashing (89.8%) and social distancing
(82.7%) are practiced the most. A significant
number of people practicing social distancing
find it stressful. The proportion of those in
larger cities was greater than those in medium
and smaller cities. Mostly, daily wage workers
work in major cities and are most affected by
lockdown, which has the primary goal of
social distancing, hence for them social
distancing is stressful and a difficult pill to
swallow [13, 14].

Many people find it to have negative effects
on their health. While technology has helped
people communicate with their friends and
families, for the majority, the main part of
their everyday experience is nonverbal
contact, and being unable to do so triggers
stress in many including those residing in
medium and smaller cities. Most women and
children in smaller cities are usually home-
bound and that may have contributed to lower
figures than those in larger cities.

An important finding in this study is the
high prevalence of myths amongst
participants. We tested the knowledge of
participants regarding the most commonly
encountered misconceptions that are being
circulated on different media platforms. These
myths are addressed by WHO and all the
information is available on their website.
Despite that, at least 20% of participants in
each category believe that this virus can only
be transmitted in cold and dry climate
although there is no indication that COVID-19
cases will decline as the weather gets
warmer[15] or humid [16]. In middle cities,
people were equally split as to whether
mosquitoes act as a vector for this viral disease
or not. Studies in the past have shown that it
spreads from human to human transmission
and that mosquitoes have no role in its

transmission [5, 17]. Moreover, ultraviolet
disinfection lamps and hand dryers do not play
any part in killing this new coronavirus
(SARS-CoV-2) and the ultraviolet light can
irritate the skin and is harmful [18]. A vast
number of people believe that thermal
scanners are used to identify people infected
with the new coronavirus. The role of thermal
scanners, however, is restricted to the
diagnosis of the people with fever, which is
one of the symptoms of this disease [19].
However other people can have the disease
and yet go undetected as it takes 2 to 10 days
before individuals get ill and develop a fever
[20]. Alcohol and chlorine can be used to
disinfect surfaces but they have no role in
killing the viruses that have already entered
the body and these chemicals can prove
harmful to the body [21]. Supportive
treatment is currently the only treatment
option available for patients affected with
SARS-CoV-2 virus and although several
attempts to develop a vaccine have been made,
the effectiveness of pneumococcal vaccines in
protecting people against this disease has not
yet been proven in any research [22, 23]. In
addition to that, the study showed that many
people believe antibiotics to be a cure for this
disease. Antibiotics are to be used against
bacterial infections and they have no role in
preventing viral infections. Antibiotics are to
be used only when appropriate and not as a
treatment of viral infections as this can
exacerbate the antibiotic resistance issue [24].
The prevalence of myths in this society shows
that people also get the wrong information via
some of these platforms and that can be risky
because people continue to follow such beliefs
and some of them can be detrimental and may
cause new issues in these challenging times.

Therefore, this study demonstrates that
awareness programs are actually effective in
spreading knowledge, but attention must be
paid to the attitudes of the local population and
their perceptions should also be taken into
account when planning such awareness
campaigns.
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5. Conclusion

The knowledge regarding this pandemic
isn’t adequate as the misconceptions continue
to exist among a significant percentage of the
population. The data gathered in this study
could be used to track public opinion and
attitudes to develop new health policies and
awareness-raising strategies. Increased access
to correct knowledge can help to dissipate
misconceptions and help spread accurate
knowledge about the role that the public
should play in reducing disease transmission
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Abstract:

A pedestrian-friendly area encourages the inhabitants to experience the place enjoyably on foot.
A pedestrian's sense of comfort is defined by the environmental qualities that encourage walking.
The city's environmental qualities also make them better for walking, encouraging both physical
and social activities. This Study focuses on safety and walkability in the University of Sindh.
According to a survey done by researchers at the University of Sindh, the important issue at the
university is lacking pedestrian facilities. Therefore, this study covers major facets of
walkability. It is envisioned for policymakers and planners who want to improve the walking
spaces for their communities with the best current information on pedestrian facilities. This
research identified basic details about the specific walking plans and project creation. It includes
trail preparation, roads, street lighting, street repairs, path and track repair, public protection,
personal security, etc. This research explores the improvement of university walkways to
accommodate pedestrians through the Average Index Model. Besides, the study presents
recommendations on the issue of pedestrian safety. Also, discusses how the University of
Sindh’s road network aspects and addresses how campus roadway system could include
sustainable transportation choices for inhabitants.

Keywords: Pedestrian safety; pedestrian walkability; average index model

it enhances their campus experience, focused
on health, safety, accessibility, enjoyment, and

1. Introduction

Universities around the world are learning [1, 2]
co_mmltted to prpwdmg t.helrstudentsand st_aff Walking is also correlated with other
with  conducive living and learning

benefits, varying from air quality control, road
congestion, and health problems such as
reducing obesity. It is also encouraging
interactions and a

environments, so campus manipulators'
mobility is a problem that is faced by many

major universities and needs to tackle as part more

of their environmental efforts on campuses.
Campus  walkability is a significant
accessibility element of on-campus mobility.
Travelers need access to a network of routes
that are connected directly and easy to follow,
connecting the hostel, open fields, faculties,
public transit stops, and other amenities. Thus,

neighborly
comfortable and healthy way to live in an
urban environment. There are enough
justifications on the association between the
built environment and walking [3, 4]. The key
aim when measuring walkability on a
university campus is to promote safe living,
reduce congestion, and sustainable alternative
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of mode choice. Walkability is the main
component of sustainable alternative mode
choice and offers societal advantages and
contributions to public wellbeing,
environmental prosperity, and preserving the
climate. A pedestrian-friendly environment
can decrease vehicle use and encourage
walking [1].

The University of Sindh, the oldest and the
largest university in Pakistan. The total
number of students is almost 35000 in 2020.
The total number of teachers is 800 and 65
Departments. There is insufficient space for
walking due to that accidents are common
inside the campus. Erstwhile, Sindh University
student died after being hit by campus
transport [5, 6]. Meanwhile, there is
unattractive roads, unsafe, and uncomfortable
environment. On the other hand, people use to
walk on the roads rather than pedestrians, it is
because of a lack of awareness. Therefore,
there is a need for the pedestrian in the
University of Sindh.

Therefore, this study identified the existing
condition of the campus for pedestrian
facilities and to evaluating a walkability aspect
i.e. its characteristics and potential.

2. Literature Review

2.1. Walkability

Walkability applies to the urban area that is
comfortable with a variety of activities [7].
Walkability is the degree of accessibility and
protection for pedestrians such as; lack of
casual observations, gaps between pedestrians
and automobiles as well as high-quality linked
footpaths [8].

The walkability is the degree to which
walking is readily accessible as a secure,
linked, affordable and fine form of
transportation. Walking can be a first-class
mode of travel if the surroundings provide the
quality of walking conditions, safety, remedy,
and convenience [9].

2.2. Connectivity and Accessibility

Connectivity and  accessibility are
important courtesy to pedestrians [10].
Connectivity is about the easy movement from
origins to destinations and it is the key element

affecting the route assignment of pedestrians
[11].

To encourage human beings to wander
across the area, road networks need to be better
linked with appropriate sidewalks to a specific
holiday location. A well-planned road network
has streets that are well connected to other
mode choices. The streets also offer a variety
of facilities and spaces, a correct fine of paths,
sufficient walking distance, clear signs. The
drawing of the road provides artistic pastime
for the urban community. Both of these
considerations are important for ease of
walking [12].

Accessibility is an essential component of
walkability. A community is nice because
everyone can access public spaces. A regular
citizen can be impaired if connectivity is not
accessible. Simultaneously, either a user with
a wheelchair, a blind person, or an elderly is
not affected in an on-site situation. Street with
a frontage of parking makes pedestrians
difficult to get inside in any building or
structures it forces pedestrians to get involved
in the parking lot [3, 4].

2.3 Safety of Walking

Safety is one of the main factors for
walkability. Safe pedestrian environments
enable pedestrians to walk safely and reduces
incident or crime concern experiences. In
2005, Southworth  believed that the
exceptional atmosphere of taking walks could
affect pedestrian intensity [12]. Pedestrian
complexity is needed to improve protection as
the places expand to be extra translucent. The
thing regarding pedestrian security and safety
is correlated with vehicle activity and crossing
visibility and protection. Good street network
virtually defines better walkability for the
pedestrian to create more comfortable and
safer circumstance.
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3. Methodology

This research investigated key issues
through various approaches and tools. The
survey participants posed closed-ended
questions concerning the following topics:

« walkability indicators (Sidewalk width,
Sidewalk Maintenance, Streetscape, Shading
Devices, etc.)

» Walking experience from their origin to
the faculties based on a scale as the need for
the indicators 5 (need) to 1 (no need)
indifferent aspects: safety, security, comfort,
convenience, and interestingness.

Conclusively, two major data collection
methods were used to obtain knowledge from
the identified field of research. These are
discussed as follows:

3.1. Primary Source

In this regard, the researcher selected the
Sindh University Jamshoro main campus as a
case study. From the primary source, the data
was collected through various techniques i.e.
quantitative  method  detailed  survey,
questionnaire, personnel observation.
Moreover, the guantitative method was used
to get the detailed information regarding
pedestrian problems faced by people of the
study area.

3.1.1. Questionnaire

The requirement for analysis work has
generated a need for an effective method of
sample sizing to reflect a defined demographic
condition [13]. A new approach called "small
sample technique" published a formula for
exploring a sample size by the research
division of the National Education
Association [13]. By this approach, it shows
the connection between sample size and total
population. It should be recalled that as the
population grows the sample size will decline
and stay constant.

A sample size of 384 was chosen in this
survey out of the 33523 population. The
questionnaire was completely close-ended and
filled from respondents in the study area, i. e
Sindh  University Jamshoro. The survey

questionnaire consisted of two separate
sections. The first section focused on personal
information from the respondents. The
second part was about research data which is
to be collected from the respondents about
pedestrian facilities and their interest in the
improvement of the pedestrian in the
university. A self-administered questionnaire
was filled from students from different
departments of the university This primary
data set helped the researcher to achieve the
objectives of the study.

3.1.2. Traffic and Pedestrian Count Survey

Traffic count is a count of vehicular or
pedestrian traffic. It is conducted along a
particular path or intersection. In this survey,
the researcher surveyed pedestrians and
vehicular traffic from the three different
locations of the University of Sindh Jamshoro.
As there were different main points for traffic
count that were selected such as; Main gate,
Central library (Zero-point), Hostel road. The
number of vehicles was collected on manual
sheets from 7:30 am to 8:30 am and peak
hours from 1:30 pm to 2:30 pm. Traffic, as
well as pedestrian count, were done from all 3
points.

4. Average Index Model

The study applied the Average Index
model developed by Abd Majid and McCaffer
which provides means to verify the validity of
a criterion by the respondents [14, 15]. State
the expectations of the students and the
powerful  physical-environmental factors.
Data analysis was carried out through content
analysis to assess the students' efficacy of
cycling and walking physical-environmental
variables and the person analysis on
encouraging students to do walking and
cycling.

Program processing tools were used for
data analysis and IBM SPSS was supported as
help applications for data interpretation and
performance categorization. Levels of the
significance  of  physical-environmental
variables for motivating students to bike and
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walk were tabled dependent on the number of
responses for every physical-environmental
attribute.

The average index was calculated based on
the frequency analyses to determine the
ranking of each factor to be considered. The
average index modeling is computed to
determine the following:

Average Index = (Y aixi)/(3 xi) 1)

Where, a = constant, weighing factor for i,
(i 1, 2, 3. n), Xi = frequency of
respondent. The classifications of the rating
scales are as follows to assess the degree of
significance of the constructability concepts
considered in this analysis:

Extremely effective  3.50 <1<4.00 or 87.5 <I<100

Very effective 250<1<3.500r62.5<1<875

Moderately effective 1.50 <7<2.500r37.5<1<625

Ineffective 0.50<7<1500r125<1<375

Extremely ineffective 0.00<7<0.50 0or 0.00<1<125

5. Results and Discussion

As researchers have analyzed the data by
using appropriate techniques according to the
nature of the study to get the most accurate and
reliable results. So, researchers have used
different techniques including traffic count
surveys, for measuring the volume of current
traffic as well as pedestrians. Descriptive
analysis, for analyzing the data in SPSS
frequency/percentage and creating graphs in
excel while the average index model was also
used as for analyzing the needs of different
elements in terms of safety and walkability in
the University of Sindh.

The traffic count survey is done in the
different timing in a day for taking the average
of the passing vehicles and pedestrians. In this
survey researchers have selected three
different points in the university of Sindh from
these points vehicles and pedestrians were
counted in peak hours from 7:30 am to 8:30
am and 1:30 pm to 2:30 pm for 3 days. Table

1 describes the traffic count survey on three
said road locations at the university. The total
number of vehicles from the main gate to
different points in university from 7:30 AM to
8:30 AM per hour is 1852,

Table 1. Peak hour traffic count from7:30

AM to 8:30 AM
Date Points Time No.
AM Vehicles
3/9/2019 | CL (Zero | 7:30to 504
Point) 8:30
4/9/2019 | Main 7:30to 1121
Gate 8: 30
5/9/2019 | Hostel 7:30 to 227
Road 8: 30
Total 1852

Table 2 shows the traffic count survey on
the above-highlighted points of the campus.
The total number of vehicles from the main
gate to different points in university from 1:30
PM to 2: 30 PM per hour is 1212.

Table 2. Peak hour traffic count from 1:30

PM to 2:30 PM
Date Points Time No.
PM Vehicles
3/9/2019 | CL (Zero | 1:30to 302
Point) 2:30
4/9/2019 | Main 1:30 to 720
Gate 2:30
5/9/2019 | Hostel 1:30 to 190
Road 2:30
Total 1212

Table 3 express the pedestrian count
survey at a different point in the University of
Sindh Jamshoro from 7:30 AM to 8:30 AM,
so the number of pedestrians at the main gate
University of Sindh was larger than the other
selected points.
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Table 3. Peak hour pedestrian count from
7:30 AM to 8:30 AM

Date Points Time No.
AM Vehicles
18/9/2019 | CL 7:30 to 523
(Zero 8: 30
Point)

19/9/2019 | Main 7:30 to 776
Gate 8:30
20/9/2019 | Hostel 7:30 to 223
Road 8: 30
Total 1522

Table 4 represents the pedestrian count survey
at a different point in the campus at afternoon
peak hours from 1:30 PM to 2:30 PM, so the
number of pedestrians at the central library the
University of Sindh was greater than the other
selected points.

Table 4. Peak hour traffic count from 1:30

PM to 2:30 PM
Date Points Time No.
PM Vehicles
18/9/2019 | CL 1:30to 720
(Zero 2:30
Point)
19/9/2019 | Main 1:30to 320
Gate 2:30
20/9/2019 | Hostel 1:30 to 89
Road 2:30
Total 1111

The researcher has conducted a descriptive
analysis of 384 responses by percentage and
frequency, the result shows in the data tables
and different graphs for understanding the
overall scenario of responses for the
improvement of pedestrians in the University
of Sindh Jamshoro. The number of
respondents was 384, so n=384.

The average duration of walking per day,
as 50.5% people walk one hour per day, 42.7%
walk 2-3 hours per day,22% people walk 4-5
hours per day, and 4% people walk 6 or more
than 6 hours per day. The result shows that

most people walk one hour per day as shown
in Figure 1.

500
400
300
200 i
100 i
5 N
1 2-3 4-5 6+ Total

Fig. 1. Duration of walking per day

According to survey it was identified that
different sort of barriers was faced by students
while walking, according to 14.6 % students
too far distance is a barrier in walking, 40.9%
roadside condition is the main barrier,15.4%
students harsh weather condition is the main
barrier in walking and according to 29.2%,
unavailability of the footpath is the barrier.
Most of the students consider roadside walk
conditions as the main barrier in walking as
discussed in Figure 2.

Fig. 2. Duration of walking per day

Likert scale 2.50 average total points mean
there is satisfaction condition. If the value
increases more than 2.50 it means, there is a
need for that factor /there is a problem. If the
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A.T.P (Average Total points) decrease less
than 2.50 it means, there is no need for that
factor/there is no problem.

Simultaneously, Average Point Index analysis
in Table 5 shows the overall average
satisfaction of university student about the
factors which are mentioned below.

Furthermore, the findings of Average
Index Analysis concluded that the most
needed elements which scored as, Personal
safety (fencing between roads and footpath)
4.09, Shade 4.25, Garbage cans/ Recycling
4.11and remaining elements. According to the
survey, the majority walk around an hour per
day. From the Analysis Students always walk
with their friends on the pedestrian.

Table 5. Walkability elements average index modeling through Likert scale

Likert scale Strongly | Agree | Neutral | Disagree | Strongly | TP/N ATP
Agree Disagree

Points 5 4 3 2 1

Picnic tables/Benches 122 150 54 30 28 1460//384 | 3.80

Personal safety 132 133 41 47 31 1573/384 | 4.09

(fencing between

roads and footpath)

Shade 114 165 51 31 23 1633/384 | 4.25

Garbage cans/ 130 130 63 33 29 1582/384 | 4.11

Recycling

Ramps and curbs 122 160 67 20 15 1506/384 | 3.92

Sign and road markers 119 135 52 43 35 1412/384 | 3.67

Gardens/flower beds 110 98 76 60 40 1330/384 | 3.46

Green space/ Nature / 125 111 55 58 35 1385/384 | 3.60

Scenery

Access to washroom 136 132 46 43 27 1459/384 | 3.799

Playgrounds 90 74 131 40 49 1268/384 | 3.30

Side walks 145 115 70 33 21 1482/384 | 3.85

The survey result shows that roadside
walking condition is the main barrier for
cyclists and for pedestrian, absence of
sidewalks in many areas of the University of
Sindh forces the pedestrian to walk on the road
which results in a pedestrian crash.
Consequently, the direct observation existing
sidewalks are uneven, unpaved and some are
covered with tall grasses due to poor
maintenance. Like the survey, the result shows

that people depend on university buses as
compare to pedestrians and people don’t feel
safe at peak hours. From the analysis, it has
been evaluated that most of the residents live
inside the campus i.e hostels. It was also found
that major factor for road accident is poor
enforcement by law and over speeding.
According to the survey sufficient number
of signboards, speed breakers, road marking
are not available, this item of aesthetic on
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roadways which help to direct the flow and
direction of traffic need to be obeyed by road
users, they could be in the form of solid white
lines used to indicate parking, pedestrian,
bicycle lanes and other features.

A survey result shows that pedestrian
safety is the responsibility of university
administration, so the university should take
measures to enhance the walkways and
footpaths, so people prefer walking instead of
using an automobile.

6. Conclusion

The research here indicates the
pedestrian’s safety and walkability in the
University of Sindh Jamshoro. The purpose of
the research is to full fill the needs of the
pedestrians and proposing the pedestrian in
the university of Sindh Jamshoro. The data
were collected from all students and staff of
the university. Different techniques were used
to analyze the data including the average index
model, in the result that shows, there is a need
for walkways, shades, ramps and curbs,
garbage cans. A traffic count survey was done
for knowing the volume of traffic as well as
pedestrians at different points. Most of the
pedestrians were facing problems while
walking as they had to use roads for walking
due to lack of walkways beside the roads on
the campus. Descriptive analysis was also
done, as a result, pedestrians were facing
barriers while walking including, maintenance
of walkways, unavailability of footpaths, too
far distance, lack of shades on walkways, etc.

Policy = and  investments  provide
momentum to renovate public universities,
encourage pedestrianization and allow people
to enjoy better mobility and quality of life, so
there must be valid and authentic policies for
the improvement of the pedestrian at the
University of Sindh Jamshoro.

The Administration of the University of
Sindh Jamshoro must be involved in the
development/improvement of the pedestrian
under planning rules and pedestrian standards.
Pedestrians' walkability and safety can be
achieved by developing pedestrian services

including sidewalks, shades, landscaping,
Signboards, road marking, Ramps and curbs,
Garbage cans, etc.

Traffic Rules must be imposed on vehicles
that are violating the laws. Sindh university
must possess multi/short, and long walkways
between different departments for the
encouragement of people’s interest towards
pedestrians.

Develop crosswalk marking in the
university for providing easiness for
pedestrians to cross the roads inside the
university. Decrease crosswalk distance. In
the case of pedestrian safety, there must be the
installation of pedestrian lights and fencing on
footpaths.
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of Target Datasets
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Abstract:

Given the dynamic and convoluted nature of numerous datasets, the necessity of enhancing
performance outcomes and handling multiple datasets has become more challenging. To handle
these issues effectively and improve the quality of multiple approaches, the capabilities of
various Machine Learning techniques such as K-Nearest Neighbor (KNN), Logistic Regression
(LR), Naive Bayes(NB) and Support Vector Machine (SVM) have been utilized in this study. In
this paper, the binary classification method using five different datasets, and many predictor
variables have been utilized. Moreover, this research has mainly focused on determining the
classification of data into the subsets that share the standard designs. In this regard, many
approaches had been studied extensively and used to achieve better yields from the existing
literature; however, they were inadequate to provide efficient outcomes. By applying four
Supervised ML classification algorithms along with the UCI Datasets of ML Repository, the
robustness of the method is progressed. The proposed mechanism is assessed by adopting five
performance criteria concerning the accuracy, AUC (Area Under Curve), precision, recall, and
F-measure values. The current study experimental results revealed that there is a significant
improvement in the confusion matrix rate compared with a similar study and this method can
also be used for machine learning problems such as binary classification.

Keywords: Machine Learning, Data Mining, K-Nearest Neighbor, Logistic Regression, Naive
Bayes, Support Vector Machine

subsets. ML has been widely used in a variety
of industries, such as Remote Sensing, Image
The combination of classifiers is now an  Ciassification, and Pattern Recognition.

active research area in the ML and Pattern ML can learn and improve automatica”y from
Recognition [1][2][3]. Many theoretical and  experience, without explicit programming. It
empirical studies have been pUbllShed which is the primary aim to automate |earning

show the advantages of the combination  without human intervention. ML algorithms
paradigm over the individual classifier models  yse statistics to find patterns in massive
[4][5]. A significant number of researches  amounts of data [6]. Whereas the algorithms

have been conducted to design multiple \hich are used in this research are briefly
classifier systems based on the same classifier  described below:

models trained on different data or feature

1. Introduction
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Firstly, KNN: a simple algorithm that stores
all available cases and classifies new cases
based on a similarity measure. It is used for
statistical estimation and pattern
recognition[7][8].

Secondly, LR: a standard statistical approach
that is ideal for performing regression analysis
where the dependent variable is binary. It is
used to describe the data and to explain the
relationship between one dependent binary
variable with one or more independent
nominal, ordinal, interval, or ratio-level
variables [9].

Thirdly, the NB classifier; combines the
Bayes paradigm with the decision rules like
the hypothesis, which provides satisfactory
results. It applies Bayes theorem, with the
naive assumption of conditional independence
between each pair of features given the value
of the class variable. In [10], proposed the NB
learning  framework  for  large-scale
computational efficiency and multi-domain
platform classification.

Fourthly, SVM: is a paradigm that uses
classification algorithms for two-group
problems. It is accuracy and predictive
performance on the survival of traumatic brain
injuries performed significantly better than
LR [11].

On the other hand, this paper has structured
with several sections. In section 2, previous
related work is described briefly. The
methodology adopted for performing different
experiments is explained in Section 3. Section
4, provides experimental work, datasets detail,
evaluation of experiments is performed to
obtain different results. Lastly, certain
conclusions are drawn based on the outcomes
and future work is suggested in Section 5.

2. Related Work

Classifications based on KNN, LR, NB, and
SVM has recently witnessed a surge of
research efforts. In this paper, we have used
the classification of supervised learning.
Moreover, in the literature, classification
algorithms could be affected significantly or
negatively by some features [1][2]. The goal
of classification is to accurately forecast the

target class for each case in the data. Whereas
in the model build training process, a
classification algorithm co-ordinates between
the values of the predictors and the values of
the target. Different classification algorithms
execute different procedures for discovery
associations. These associations are model,
which can function to a different dataset in
which the class is unidentified [12] [13] [14].
In [15], KNN is the slowest classification
technique because the classification time is
directly proportional to the number of data.
When the data size is more prominent, more
extensive distance calculation should be
performed to make it extremely slow.
Moreover, it uses the number of nearest
neighbors “k” as one of the parameters in
classifying an object, and the value of k
influences the classifier performance [16].

In [17], Cubic SVM, Quadratic SVM, and
Linear SVM have better performances in
predicting the outcome of traumatic brain
injury as compared to LR.

In [18], NB is the most popular data mining
algorithms. Empirical results indicate that the
selective NB  demonstrates  superior
classification performance while retaining the
simplicity and flexibility at the same time.
SVM is a useful method for solving
classification and regression problems. In
[19], the SVM approach can substantially
improve prediction accuracy and would help
to mitigate the adverse impact on urban
expansion.

3. Methodology

This section presents an overview of the
proposed method, which describes the pre-
processing stage of data and classification
algorithms.

3.1. Overview of the Proposed System

An overview of the proposed system is given
in Fig. 1. This system consists of numerous
phases: datasets, base learners, and
comparative analysis of the results. Besides,
the generalization performance of the system,
10-fold cross-validation is used for all
classifier learners and datasets.
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—_— KNN
I
—_— Logistic Regression
Training Set Test Set
— 3 Naive Bayes
I
| — SVM

Fig.1. The framework of the method.

3.2. Data Preprocessing

In this phase, the ranges of the values of the
data from different ML datasets may be high.
In such a scenario, certain features can
significantly or negatively affect algorithms
for classification accuracy. Therefore, the data
values are normalized to [0,1] range using
min-max normalization technique [20].

3.3. Classification of Algorithms

In this study, four base learners, including
KNN, logistic regression, NB, and SVM, are
employed.

There are numerous phases of methods related
to the datasets and classifiers focused on ML.
In this work, four ML classifiers, along with
several datasets, are experienced for binary
classification.

LR classifier relies on feature extraction.
Typically, it delivers more authentic results
than KNN, NB, and SVM. The primary aim
of this analysis is to establish the classification
accuracy and performance evaluation of
multiple datasets.

The KNN classifier does not have a
specialized training phase and uses all the data
for training during classification and it does

not assume anything about the underlying data
[15].

LR classifier is another method borrowed by
ML from the field of statistics. It is a statistical
model and used when the dependent variable
is categorical.

NB is a probabilistic ML model. It requires
linear parameters in the number of functions
of the variables and highly scalable [18].
SVM is an ML algorithm that can be used for
classification problems as well as for
regression. It is segregated in two classes and
co-ordinates the individual observation.

4. Experimental Design

In these subsections, we describe and present
the  experimental  process, evaluation
measures, and experimental results.

4.1. Experimental Process

In the experimental process, five datasets have
been used from the UCI ML Repository [21].
All experiments are performed on a total of 4
ML classifiers by using WEKA (Waikato
Environment for Knowledge Analysis) ML
toolkit and JAVA programming language
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[22]. On the one hand, we have utilized default
parameter values for all the classifiers in
WEKA.

On the other hand, we have carried out 10-fold
cross-validation to all datasets to yield reliable
results. The 10-fold cross-validation is
imposed on the original dataset randomly
partitioned into 10 equally sized sets, one of
which is used as test validation, while the
remaining sets are used for training
operations. The process is repeated 10 times
and calculates the averages of the results.
Dataset  characteristics are  evaluated
concerning the attributes and the number of
instances. These datasets are typically used to
solve ML related issues. There are various
numerical attribute descriptions illustrated in
Table 1. The number of instances, attributes,
and classes for each dataset are presented in
Table 1. The datasets are selected from the
UCI ML Repository according to their distinct
parameters. It is determined by investigating
the appropriate data or datasets which are
being utilized for binary classification
problems.

Table 1. Characteristics of the five Datasets
Used in This Study

Datasets Instances | Attributes | Classes
Annealing 898 39 6
Breast 286 10 2
Cancer
Hepatitis 155 20
Vertebral 240 7
Yeast 1484 9 10

In this work, four different ML approaches
have been carried out along with the five
datasets, which are considered suitable for the
classification. However, the performance
metrics are calculated according to the binary
classification problems based on the
confusion matrix.

4.2. Assessment of Measures

This section describes the five performance
evaluation measures of the proposed method,
consisting of accuracy, AUC, precision, recall
and F-measure.

Accuracy reflects how close an agreed number
is to a measurement. It is specified further in
Eq.l.

_ TP+IN (1)
TP +TN + FP+FN

In equation 1, TN, FN, FP and TP show the
number of True Negatives, False Negatives,
False Positives and True Positives.

AUC represents the area under the ROC
Curve. AUC calculates the whole two-
dimensional area beneath the whole ROC
curve from (0,0) to (1,1).

Precision is a positive analytical value [1][23].
Precision defines how reliable measurements
are, although they are farther from the
accepted value.

The equation of precision is shown in Eq.2.

ACC =

2)

Precision=
TP + FP

The recall is the hit rate [1][23]. The recall is
the reverse of precision; it calculates false
negatives against true positives. The equation
is illustrated in Eq. 3.

Recall = 3)
F-measure can be defined as the weighted
average [1][24] of precision and recall. This
rating considers both false positives and false
negatives. The equation is illustrated in Eq. 4.

2
1/precision + 1/recall

TP +FN

F —measure = 4)
These criteria are adjusted proportionally in
the data by the reference class prevalence in
the weighting operation.

4.3. Experimental Results

Tables 2-6 for all datasets present accuracy,
AUC, precision, recall, and F-measurement
weighted values with ML algorithms. In Table
2-6, high Acc, AUC, Precision, Recall, and F-
measure are shown in Bold, while the greyed
shows insufficient results.

To sum up, Tables 2-6, has been designed in
terms of different specifications according to
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the multiple datasets relating to the numerous Table 4; Weighted Values for Hepatitis

approaches of ML. In Table 2, LR has better Dataset

outcomes, which provides 99.1091% Acc Hepatis

V;hen compa.rlng with others. S Methods| Acc (%) |AUC |Precision|Recall|  F-
robably, in Table 3, KNN indicates Measure

72.3776% Acc adequate consequences. KNN | 80.6452 0.806

Similarly, in Table 4, the NB presents LR | 825806 (0.802| 0.814 |0.826| 0.818

84.5161% Acc effective results. Whereas, in NB | 845161 [0.860] 0.853 [0.845| 0.848

Table 5, the SVM illustrates the 92.9167% SVM 0731 0.814 0.802

Acc productive outcomes. However, in the
end, LR shows a 58.6253% Acc result in
Table 4.

The annealing, hepatitis, and vertebral
datasets have significant outputs concerning
the accuracy, AUC, precision, recall, and F-
measure parameters in Table 2, 4, and 5;
however, breast cancer has somehow
satisfactory output in Table 3 and yeast shows
lower outcomes in Table 6.

Furthermore, it is analyzed that LR for
annealing dataset in Table 2, provides a more
accurate outcome. Likewise, KNN in breast
cancer dataset concerning Table 3, indicates
adequate consequences and in Table 4, NB
presents effective results in the Hepatitis
dataset. In addition, in Table 5, Vertebral
dataset SVM provides positive findings.
Finally, LR indicates the progressive result in
Table 6, yeast dataset.

Table 2: Weighted Values for Annealing

Dataset

Annealing
Methods| Acc (%) |AUC |Precision|Recall F-

Measure

KNN | 99.1090 |0.985] 0.991 |0.991| 0.991
LR 99.1091 |0.992| 0.991 ]0.991| 0.991
NB 86.3029 (0.957| 0.933 |0.863| 0.882
SVM

Table 3: Weighted Values for Breast Cancer
Dataset
Breast Cancer

Methods | Acc |AUC |Precision |Recall F-
(%) Measure

KNN |72.3776(0.628| 0.699 |0.724| 0.697
LR 68.8811(0.646] 0.668 |0.689| 0.675
NB 71.6783(0.701] 0.704 |0.717| 0.708

SVM

Table 5: Weighted Values for Vertebral

Dataset
Vertebral
Methods |Acc (%) | AUC | Precision |Recall F-
Measure
KNN |85.4167 0.854 | 0.853
LR 925 |0.930| 0.919 |0.925| 0.920
NB 0.854| 0.886
SVM |92.9167(0.788| 0.924 |0.929 | 0.925

Table 6: Weighted Values for Yeast Dataset

Yeast
Methods | Acc (%) | AUC |Precision|Recall| F-
Measure
KNN 0.524
LR 58.6253 [0.825| 0.585 |0.586| 0.577
NB 57.6146 [0.816]| 0.585 |0.576| 0.566
SVM | 58.2884 |0.785 0.583| 0.602

AWHEALING DATASET WEIGHTED VALUE

o — — — —

ACC (%) AUC PRECISION RECALL F-MEASURE

mKNN  mLogistic Regression  m MaveBayes m SWM

Fig.2. The chart is showing the effects of the
Annealing dataset

In Fig. 2-6, indicates the enhanced
classification and performance evaluation
based on the datasets provided in the
following mentioned charts. The LR,
Annealing dataset has higher accuracy
followed by KNN, NB, and SVM, in Fig. 2.
Moreover, in Fig. 3, KNN, Breast Cancer
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dataset, provides better outcomes after LR,
NB, and SVM. Likewise, in Fig. 4, NB
efficiency, Hepatitis dataset, yields efficient
outputs as compared to LR, KNN, and SVM
sequentially. Whereas, SVM, vertebral
dataset, has higher accuracy in contrast to
LR, KNN, and NB in Fig.5. Lastly, in Fig.
6, the LR, Yeast dataset, has outperformed
than SVM, NB, and KNN.

BREAST CANCER DATASET WEIGHTED VALUE
100
a0
80
7n
B0
S0
a0
30
20
10
0 —
ACC (%)

PRECISION

RECALL

AlC F-MEASURE

m kNN Logistic Regression Mave Bayes

Fig.3. The chart is showing the effects of the
Breast Cancer dataset.

S

HEPATITIS DATASET WEIGHTED ¥ALUE

AUC

FRECISION

RECALL

ACE (%) F-MEAZURE

mKNN Logistic Regression MNavebayes S

Fig.4. The chart is showing the effects of the
Hepatitis dataset.

VERTEERAL DATAZET WEIGHTED VALUE

0 —
AEC (%)

FRECIZION

RECALL

AUC F-MEAZURE

mENN Logistic Regression Mav e Bayes SV

Fig.5. The chart is showing the effects of the
Vertebral dataset.

TEAST DATASET WEIGHTED WwALUE

ACC (%) AUC PRECIZION RECALL F- EAEURE

mKMK Logisic Regression MNave Bayes S

Fig.6. The chart is showing the effects of the
Yeast dataset.

5. Conclusions And Future Work

Based on the experimental and numerical
results, the main findings of this research work
can be summarized as follows:

In this paper, we have examined the
implementation of four ML algorithms which
are named as k-nearest neighbors (KNN),
Logistic Regression (LR), Naive Bayes (NB),
and Support Vector Machine (SVM) to
classify multiple datasets. The efficiency of
algorithms is further demonstrated in terms of
precision, recall/sensitivity, accuracy, and F -
score. Whereas many ML algorithms are
unable to provide satisfactory results as they
are dependent on the datasets. The sensitivity
of the same algorithm can be severely affected
by analyzed varying sizes of training and test
sets.

Generally, LR has more successive
consequences than KNN; whereas, in most
datasets, the NB delivers more effective
outputs than SVM. There is no winner outright
in terms of the performance outcomes; it
depends on the characteristics of the datasets,
the simulation, and the circumstances.

In the future, we plan to reform our study of
classification models by introducing the
Intelligent ML algorithms, which are more
useful to an extensive collection of real-life
datasets.
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