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About the Journal

Overview

Pertanika Journal of Science & Technology (JST) is the official journal of Universiti Putra Malaysia
published by UPM Press. It is an open-access online scientific journal which is free of charge. It publishes
the scientific outputs. It neither accepts nor commissions third party content.

Recognized internationally as the leading peer-reviewed interdisciplinary journal devoted to the
publication of original papers, it serves as a forum for practical approaches to improving quality in issues
pertaining to science and engineering and its related fields.

JST is a quarterly (January, April, July and October) periodical that considers for publication original
articles as per its scope. The journal publishes in English and it is open to authors around the world
regardless of the nationality.

The Journal is available world-wide.

Aims and scope

Pertanika Journal of Science and Technology aims to provide a forum for high quality research related
to science and engineering research. Areas relevant to the scope of the journal include: bioinformatics,
bioscience, biotechnology and bio-molecular sciences, chemistry, computer science, ecology,
engineering, engineering design, environmental control and management, mathematics and statistics,
medicine and health sciences, nanotechnology, physics, safety and emergency management, and
related fields of study.

History

Pertanika was founded in 1978. A decision was made in 1992 to streamline Pertanika into three journals
as Journal of Tropical Agricultural Science, Journal of Science & Technology, and Journal of Social
Sciences & Humanities to meet the need for specialised journals in areas of study aligned with the
interdisciplinary strengths of the university.

After almost 25 years, as an interdisciplinary Journal of Science & Technology, the revamped journal
now focuses on research in science and engineering and its related fields.

Goal of Pertanika
Our goal is to bring the highest quality research to the widest possible audience.

Quality

We aim for excellence, sustained by a responsible and professional approach to journal publishing.
Submissions are guaranteed to receive a decision within 14 weeks. The elapsed time from submission
to publication for the articles averages 5-6 months.

Abstracting and indexing of Pertanika

Pertanika is almost 40 years old; this accumulated knowledge has resulted in Pertanika JST being
abstracted and indexed in SCOPUS (Elsevier), Thomson (ISI) Web of Knowledge [BIOSIS & CAB Abstracts],
EBSCO & EBSCOhost, DOAJ, ERA, Cabell’s Directories, Google Scholar, MyAIS, ISC & Rubriq (Journal
Guide).



Future vision

We are continuously improving access to our journal archives, content, and research services. We have
the drive to realise exciting new horizons that will benefit not only the academic community, but society
itself.

Citing journal articles
The abbreviation for Pertanika Journal of Science & Technology is Pertanika J. Sci. Technol.

Publication policy

Pertanika policy prohibits an author from submitting the same manuscript for concurrent consideration
by two or more publications. It prohibits as well publication of any manuscript that has already been
published either in whole or substantial part elsewhere. It also does not permit publication of manuscript
that has been published in full in Proceedings.

Code of Ethics

The Pertanika Journals and Universiti Putra Malaysia takes seriously the responsibility of all of its
journal publications to reflect the highest in publication ethics. Thus all journals and journal editors are
expected to abide by the Journal’s codes of ethics. Refer to Pertanika’s Code of Ethics for full details, or
visit the Journal’s web link at http://www.pertanika.upm.edu.my/code_of_ethics.php

International Standard Serial Number (ISSN)

An ISSN is an 8-digit code used to identify periodicals such as journals of all kinds and on all media—print
and electronic. All Pertanika journals have ISSN as well as an e-ISSN.

Journal of Science & Technology: ISSN 0128-7680 (Print); ISSN 2231-8526 (Online).

Lag time
A decision on acceptance or rejection of a manuscript is reached in 3 to 4 months (average 14 weeks).
The elapsed time from submission to publication for the articles averages 5-6 months.

Authorship

Authors are not permitted to add or remove any names from the authorship provided at the time of
initial submission without the consent of the Journal’s Chief Executive Editor.

Manuscript preparation
Refer to Pertanika’s INSTRUCTIONS TO AUTHORS at the back of this journal.

Most scientific papers are prepared according to a format called IMRAD. The term represents the first
letters of the words Introduction, Materials and Methods, Results, And, Discussion. IMRAD is simply
a more ‘defined’ version of the “IBC” [Introduction, Body, Conclusion] format used for all academic
writing. IMRAD indicates a pattern or format rather than a complete list of headings or components of
research papers; the missing parts of a paper are: Title, Authors, Keywords, Abstract, Conclusions, and
References. Additionally, some papers include Acknowledgments and Appendices.

The Introduction explains the scope and objective of the study in the light of current knowledge on the
subject; the Materials and Methods describes how the study was conducted; the Results section reports
what was found in the study; and the Discussion section explains meaning and significance of the results
and provides suggestions for future directions of research. The manuscript must be prepared according
to the Journal’s INSTRUCTIONS TO AUTHORS.

Editorial process

Authors are notified with an acknowledgement containing a Manuscript ID on receipt of a manuscript,
and upon the editorial decision regarding publication.
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Pertanika follows a double-blind peer-review process. Manuscripts deemed suitable for publication
are usually sent to reviewers. Authors are encouraged to suggest names of at least three potential

reviewers at the time of submission of their manuscript to Pertanika, but the editors will make the final
choice. The editors are not, however, bound by these suggestions.

Notification of the editorial decision is usually provided within ten to fourteen weeks from the receipt
of manuscript. Publication of solicited manuscripts is not guaranteed. In most cases, manuscripts are
accepted conditionally, pending an author’s revision of the material.

As articles are double-blind reviewed, material that might identify authorship of the paper should be
placed only on page 2 as described in the first-4 page format in Pertanika’s INSTRUCTIONS TO AUTHORS
given at the back of this journal.

The Journal’s peer-review

In the peer-review process, three referees independently evaluate the scientific quality of the submitted
manuscripts.

Peer reviewers are experts chosen by journal editors to provide written assessment of the strengths and
weaknesses of written research, with the aim of improving the reporting of research and identifying the
most appropriate and highest quality material for the journal.

Operating and review process

What happens to a manuscript once it is submitted to Pertanika? Typically, there are seven steps to the
editorial review process:

1. The Journal’s chief executive editor and the editorial board examine the paper to determine
whether it is appropriate for the journal and should be reviewed. If not appropriate, the
manuscript is rejected outright and the author is informed.

2. The chief executive editor sends the article-identifying information having been removed, to
three reviewers. Typically, one of these is from the Journal’s editorial board. Others are
specialists in the subject matter represented by the article. The chief executive editor asks
them to complete the review in three weeks.

Comments to authors are about the appropriateness and adequacy of the theoretical or
conceptual framework, literature review, method, results and discussion, and conclusions.
Reviewers often include suggestions for strengthening of the manuscript. Comments to the
editor are in the nature of the significance of the work and its potential contribution to the
literature.

3. The chief executive editor, in consultation with the editor-in-chief, examines the reviews and
decides whether to reject the manuscript, invite the author(s) to revise and resubmit the
manuscript, or seek additional reviews. Final acceptance or rejection rests with the Edito-
in-Chief, who reserves the right to refuse any material for publication. In rare instances,
the manuscript is accepted with almost no revision. Almost without exception, reviewers’
comments (to the author) are forwarded to the author. If a revision is indicated, the editor
provides guidelines for attending to the reviewers’ suggestions and perhaps additional advice
about revising the manuscript.

4. The authors decide whether and how to address the reviewers’ comments and criticisms and
the editor’s concerns. The authors return a revised version of the paper to the chief executive
editor along with specific information describing how they have answered’ the concerns
of the reviewers and the editor, usually in a tabular form. The author(s) may also submit
a rebuttal if there is a need especially when the author disagrees with certain comments
provided by reviewer(s).



The chief executive editor sends the revised paper out for re-review. Typically, at least one of
the original reviewers will be asked to examine the article.

When the reviewers have completed their work, the chief executive editor in consultation
with the editorial board and the editor-in-chief examine their comments and decide whether
the paper is ready to be published, needs another round of revisions, or should be rejected.

If the decision is to accept, an acceptance letter is sent to all the author(s), the paper is sent to
the Press. The article should appear in print in approximately three months.

The Publisher ensures that the paper adheres to the correct style (in-text citations, the
reference list, and tables are typical areas of concern, clarity, and grammar). The authors are
asked to respond to any minor queries by the Publisher. Following these corrections, page
proofs are mailed to the corresponding authors for their final approval. At this point, only
essential changes are accepted. Finally, the article appears in the pages of the Journal and is
posted on-line.
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Foreword

Welcome to the Fourth Issue 2018 of the Journal of Science and Technology (JST)!

JSTis an open-access journal for studies in Science and Technology published by Universiti
Putra Malaysia Press. It is independently owned and managed by the university and run
on a non-profit basis for the benefit of the world-wide science community.

This issue contains 30 regular articles. The authors of these articles come from different
countries, namely Malaysia, Indonesia, Iran, Iraq, Nigeria, India, Algeria, Turkey and
France. India alone contributed 17 articles, the highest number of articles.

Articles submitted in this issue cover various scopes of Science and Technology including
applied sciences and technologies, chemical sciences, earth sciences, engineering
sciences, environmental sciences, information, computer and communication
technologies and mathematical sciences.

Two articles are selected from the most favourable scope in this issue (information,
computer and communication technologies). One is an article entitled “Automatic
Annotation of Educational Videos for Enhancing Information Retrieval” by Poornima, N.
and Saleena, B., fellow researchers from School of Computing Science and Engineering,
VIT Chennai, India. The article discussed the accessibility of educational videos as one of
the best measn in imparting knowledge to learners. The study aimed to extract keywords
from videos and to find association between the extracted terms. The study had proven
the effectiveness of the proposed approach based on the experimentations done on
actual videos set. Details of the study is available on page 1571.

The other one selected from the same scope is an article entitled “WBMFC: Efficient and
Secure Storage of Genomic Data” by Sanjeev Kumar, Suneeta Agarwal and Ranvijay, fellow
researchers from Department of Computer Science and Engineering, MNNIT Allahabad,
India. The article proposed an approach of applying encryption during compression to
efficiently and securely store massive genomic data in fasta/multi-fasta file format. The
study showed that the proposed algorithm (WBMFC) outperformed the state of the art
algorithms in terms of processing time and compression ratio both. Insight of the article
is available on the page 1913.

Selected from the scope of mathematical science is an article entitled “Statistical
Estimators as an Alternative to Standard Deviation in Weighted Euclidean Distance Cluster
Analysis” by Paul Inuwa Dalatu and Habshah Midi, fellow researchers from Adamawa
State University, Nigeria and Universiti Putra Malaysia (UPM), Malaysia, respectively. The



article focused on clustering, one of the major sources of primary data mining tools.
The study suggested two methods to overcome the weakness of Standard Weighted
Euclidean Distance method used for clustering. It was proven that the proposed methods
(namely Qn and Sn Weighted Euclidean Distance) evidently outperformed the existing
methods. The details of the study is available on page 1823.

Selected from the scope of engineering sciences is an article entitled “Experimental
Investigations and Exergetic Assessment of 1 kW Solar PV Plant” by Ranjana Arora
and Rajesh Arora, fellow researchers from Amity University Haryana, India. The study
aimed to assess the performance/efficiency of the plant in their respective institution.
The study applied two exergy techniques based on concepts of thermodynamics and
chemical/photonic energy of input solar insolation. The study concluded that SPV systems
were direct energy conversion devices which were eco-friendly and environmentally
sustainable sources of energy that could yield huge amount of power at minimum
operating/maintenance cost. The details of the study is available on page 1881.

We anticipate that you will find the evidence presented in this issue to be intriguing,
thought-provoking and useful in reaching new milestones in your own research. Please
recommend the journal to your colleagues and students to make this endeavour
meaningful.

All the papers published in this edition underwent Pertanika’s stringent peer-review
process involving a minimum of two reviewers comprising internal as well as external
referees. This was to ensure that the quality of the papers justified the high ranking
of the journal, which is renowned as a heavily-cited journal not only by authors and
researchers in Malaysia but by those in other countries around the world as well.

In the last 12 months, of all the manuscripts processed, 36% were accepted. This seems
to be the trend in Pertanika Journals.

We would also like to express our gratitude to all the contributors, namely the authors,
reviewers and editors, who have made this issue possible.

JST is currently accepting manuscripts for upcoming issues based on original qualitative
or quantitative research that opens new areas of inquiry and investigation.

Chief Executive Editor
Prof. Dato’ Dr. Abu Bakar Salleh
executive_editor.pertanika@upm.my
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Influence of Discrete Fibers and Mesh Elements on the Behaviour
of Lime Stabilized Soil

Shenbaga R. Kaniraj'* and Y. C. Fung’

'Formerly Faculty of Engineering, Universiti Malaysia Sarawak, 94300, Malaysia
’Song Kau Construction Sdn. Bhd, No. 9, Ist Floor, Lot 16774, Tabuan Tranquility, Jalan Canna, 93350
Kuching, Malaysia

ABSTRACT

Addition of chemical binders such as lime and cement improves the strength and stiffness
of fine grained soils. However, the treated soils exhibit brittle stress-strain behaviour.
Inclusion of randomly oriented discrete fibers in the soil-binder mixture changes its brittle
behaviour into ductile behaviour. Most synthetic fibers, however, tend to get entangled
and cannot be easily separated from one another. Therefore, it is difficult to realize soil-
binder-fiber mixtures in which the fibers are distributed uniformly throughout the mass.
This issue has been an impediment in the utilization of the positive modification in the
behaviours of soils and soil-binder mixtures by the fibers. The present study aims to address
the limitations in using fibers as soil reinforcement. Further, it also aims to investigate
the use of synthetic mesh or net elements as an alternative type of soil reinforcement.
The paper presents the experimental study on a fine grained soil. Lime has been chosen
as the binder due to its low cost and the scarcity of fiber reinforced soil studies in which
lime has been used as a binder. The main experimental program is a series of unconfined
compression tests on samples prepared using untreated soil, soil-reinforcement mixture,
soil-lime mixture, and soil-lime-reinforcement mixture. The lime treated samples were
cured up to 120 days at laboratory temperature. The results demonstrate the combinational

effects of lime and discrete reinforcement

elements on the behaviour and mechanical

properties of the soil. The performances of
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INTRODUCTION

Soils exhibit poor mechanical characteristics as they consist of unbound discrete particles.
One of the common methods of improving the mechanical behaviour and properties of
fine grained soils is chemical stabilization using binders such as lime, cement, and other
industrial waste products. Earlier on in the process of stabilization, the chemical stabilizers
modify the plasticity characteristics of the soil and improve its workability. Later, in
the presence of water in the soil, the chemical binders react and through hydration and
pozzolanic reactions form new products that bind the soil particles together which improves
the strength, and stiffness of the soil. The stress-strain behaviour of the treated soil, however,
becomes brittle and sudden failure occurs at small strain levels.

Fiber soil reinforcement is a technique of mechanical stabilization of soils where the
soil is blended with discrete nonreactive short fibers. Various types of natural and synthetic
fibers can be used. Compared to the untreated soil, the fiber-soil composite has not only a
higher strength but also a more ductile stress-strain behaviour. Addition of both fibers and
binders has a synergistic effect on the stress-strain behaviour of soils. First, the strength
of the soil is increased. Second, the fibers modify the brittle stress-strain behaviour of the
soil stabilized by binders alone into ductile behaviour.

Even though many research studies have established the beneficial effects of fibers in
modifying the mechanical behaviour and properties of soils, it has not yet been possible to
translate these benefits into practice; the main reason for this being the difficulty in mixing
the fibers with the soil to get a soil-fiber or soil- binder-fiber mixture in which the fibers
are distributed uniformly throughout the mass of the mixture. Most fibers tend to lump
together and cannot be separated into individual fibers easily. New types of soil reinforcing
elements that would bring about the same beneficial effects of fibers but at the same time
can be mixed with the soil relatively easily are required. The present study focuses on this
particular need or problem.

Past Studies on Soil-binder-fiber Mixtures

The study of fiber reinforced soil has attracted the attention of researchers since the
1970s. Legeay et al. (1972) in France and Yang (1972) in U.S.A. reported the earliest
studies on the behaviour of reinforced soil. McGown (1978) and Verma and Char (1978)
reported the earliest studies on fiber reinforced granular soils. Since then there have been
a number of investigations on different aspects of fiber reinforced soil. These studies can
be distinguished into two categories as, (a) studies on fiber reinforced coarse grained soils,
and (b) studies on fiber reinforced fine grained material.

The behaviours of fiber reinforced coarse grained soils of different sizes ranging from
fine sand to coarse sand and silty sand, of different gradations ranging from uniformly
graded to well graded sands, and prepared at relative densities (D,) ranging from 34% to
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71%, have been studied by employing different testing techniques such as direct shear
test, unconfined compression test, and undrained and drained triaxial shear tests. Despite
its origin in the 1970s, research on fiber reinforced granular soil is continuing in the 21st
century also (Ahmed et al., 2010; Babu et al., 2008; Consoli et al., 2009, 2010; Diambra et
al., 2010; Hamidi & Hooresfand, 2013; Kalumba & Chebet, 2013; Li, 2005; Li & Zornberg,
2013; Park, 2009; Pino & Baudet, 2015; Rao & Nasr, 2012; Sadek et al., 2010; Santoni et
al., 2001; Santoni & Webster, 2001; Shao et al., 2014; Yetimoglu & Salbas, 2003).

Similarly, several researchers have investigated fiber reinforced fine grained material
(Botero et al., 2015; Butt et al., 2016; Chauhan et al., 2008; Chen et al., 2015; Consoli
et al., 2012; Correia et al., 2015; Cristelo et al., 2015; Estabragh et al., 2012; Fatahi et
al., 2012; Kaniraj & Havanagi, 2001; Kaniraj & Gayathri, 2003, 2006; Kim et al., 2008;
Kumar & Gupta, 2016; Li, 2005; Maheshwari & Solanki, 2009; Mirzababaei et al., 2013;
Olgun, 2013; Oliveira et al., 2015; Park & Tan, 2005; PI¢ & Lé, 2012; Qu & Sun, 2016;
Tang et al., 2007; Yi et al., 2015). The fine grained materials investigated include silt,
clay, fly ash, and soil-fly ash mixtures. Specimens of fine grained materials were prepared
in maximum dry density-optimum moisture content (MDD-OMC) and non MDD-OMC
states. As in the case of coarse grained soils, different types of tests such as direct shear
test and undrained and drained triaxial shear tests had been carried out. Unlike the sand
specimens, the fine grained material specimens can retain their shapes without any lateral
support. Therefore, unconfined compression test had been used most commonly and other
types of tests, namely tensile test and flexural test, had also been conducted.

In some studies of both coarse grained soils and fine grained materials, only fibers
were mixed with the soil. In some other studies, both chemical binders and fibers were
used. Research was concentrated on fiber reinforced granular soils till year 2000; studies
on fiber reinforced fine grained material gained impetus only in the new millennium.
Salient features of the past studies and major conclusions from them are discussed in the
following sections.

Types of Fibers Used. An important characteristic of the fibers is their chemical
composition which governs their physical, chemical and mechanical properties. A range
of natural, synthetic, metallic and other types of fibers have been used in different studies.
Table 1 lists the different types of fibers used in each of these four categories of fibers.
Natural fibers are environmentally friendly. From engineering point of view, however,
natural fibers suffer some limitations. They tend to absorb water and increase in size.
This reduces the moisture content of the wet soil during compaction. They also tend to
shrink upon drying which can affect the bond between the fiber and the surrounding soil.
Natural fibers degrade with time, particularly in adverse environmental conditions, for
example in acidic conditions. Degradability limits the use of the natural fibers to short term
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applications. Further, natural fibers are not uniform, vary in their mechanical properties
and are flammable. Natural fibers can be treated to improve their unfavorable qualities, but
this increases the cost of the fibers. Typical properties of the natural and synthetic fibers
used in some recent studies are shown in Tables 2 and 3, respectively. The tensile strength
and modulus of natural fibers are lower than those of synthetic fibers.

The major disadvantage of the metallic fibers is their high cost. Because of their high
unit weights, relatively more fiber content compared to natural and synthetic fibers is
required. Some metals too can corrode in acidic environment.

Synthetic fibers, which do not have the limitations of the natural fibers, have been
preferred in majority of studies. Synthetic fibers have uniform characteristics; high melting
point, tensile strength, and modulus; and are chemically stable in adverse environmental
conditions. Of the different types of synthetic fibers, as shown in Table 1, the most
extensively investigated is the polypropylene fiber. Polypropylene fibers are cheaper
compared to the other synthetic fibers (Hoover et al., 1982). Polypropylene fibers also have
high elongation at break. In the various studies conducted using polypropylene fibers, there
was significant variation in the tensile strength and modulus of the fibers - tensile strength
varying in the range of 120 — 517 MPa, and tensile modulus in the range of 3000 — 6000
MPa. The variation in the tensile properties of the fibers is bound to influence the results
of the studies.

Table 1

Types of fibers used in research studies
Natural (14) Synthetic (44) Metallic (13) Others (10)
Bhabar (1) Polyamide (nylon) (3) Aluminum (foil, rod) (3) Bungi cord (1)
Coir (4) Polyester (6) Copper (wire) (3) Carpet fiber (2)
Human hair (1) Polyethylene (fiber, mesh, Galvanized steel (1) Fiberglass (2)
Oil palm empty strip) (2) Steel (rod, wire) (5) Fishing wire (1)
fruit bunch (1) Polypropylene (crimpled fiber, Stainless steel (1) Linen (1)
Pal 3 fibrillated fiber, monofilament

almyra (3) fiber, mesh, pulp, tape) (30) Paper (1)

Reed (3) Polyvinyl alcohol (1) Parachute chord (1)
Rubber (1) Polyvinylchloride (1) Wood (dowel. rod)
Wheat straw (1) Polyethylene terephthalate (1) O

The number inside the parentheses shows the number of investigations in which that type of fiber had been
used.
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Table 2
Typical properties of natural fibers
Specific  Tensile strength Tensile Elongation
Fiber type pect g, modulus, & Source
gravity MPa at break, %
MPa
Coir - 102 2,000 - Babu et al. (2008)
Coir 0.85 100 2,000 24 Chauhan et al. (2008)
Oil palm empty
fruit bunch 1.46 283 - 15
Oil palm empty Ahmad et al. (2010)
fruit bunch 1.43 306 - 19
(coated)
Coir 1.40 60-90 - 30 Anggraini et al. (2015)
Wheat straw 0.1 110N - 22 Qu and Sun (2016)
Human hair 1.25-1.4 400 - - Butt et al. (2016)
Table 3
Typical properties of synthetic fibers
. Tensile Tensile .
Fiber type SI;ZC??C strength, modulus, ilglrleg:ﬁl?; Source
gravity MPa MPa » 70
Polypropylene
(monofilament) 0.91 517 3,400 -
Polypropylene Santoni et al. (20013)
(fibrillated and 0.91 310 4,800 -
tape)
1,450 — Kaniraj and Havanagi (2001)
Polyester 1.30 80170 2,500 ) Kaniraj and Gayathri (2003)
Polypropylene 0.91 320 — 400 335380_ - Yetimoglu and Salbas (2003)
Polypropylene 0.91 350 3,500 - Tang et al. (2007)
Polypropylene 0.91 150 3,000 - Chauhan et al. (2008)
Polypropylene Consoli et al. (2009, 2010,
(monofilament) 091 120 3,000 80 2012)
Polypropylene 0.91 225 . 160 Diambra et al. (2010)
(crimped)
Polypropylene 0.91 330-370 3,500 16 - 20 Tang et al. (2007)
Polypropylene Hamidi and Hooresfand
(monofilament) 091 400 6,000 ) (2013)
High density 0.743 15-20 389.7 - Kalumba and Chebet (2013)
polyethylene
3,500 — .
Polypropylene 0.905 250 3.900 - Correia et al. (2015)
Polypropylene 0.91 120 3,000 80 Chen et al. (2015)
Polvpropyvlene 0.9 to Kumar and Gupta (2016);
ypropy 091 - - - Olgun (2013)
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Fiber Reinforcement Parameters

The three important fiber reinforcement parameters are fiber content, fiber length, and,
aspect ratio. There has been again significant variation in the values of these parameters
in various studies.

Fiber Content

The most common definition of fiber content, £, is the ratio of the weight of the fibers to
the weight of dry soil or dry soil-binder mixture and expressed in percent. Thus,

_W
f.= W * 100
s [1]

In Eq. 1, W, = weight of fibers, W, = weight of dry soil or dry soil-binder mixture.
Other less common definitions of fiber content are in terms of volume-volume, area-area,
and weight-volume relationships.

Volumetric fiber content, f;,, is defined as,

_ Y
fop = ==X 100

Vs 2]

In Eq. 2, V;= volume of fibers, V; = volume of soil-fiber or soil-binder-fiber mixture.
Fiber content in terms of area, f;,, is useful while considering a particular area of cross-
section. It is defined as,

Af
fa =L x 100
= [3]

In Eq. 3, A,= area of fiber, 4, = total area of soil-fiber or soil-binder-fiber mixture.
Fiber content in terms of weight to volume, f,,,, is defined as,

Wr
Jf;:w = ? ¥ 100
s [4]

Fibers usually form a very small component in the soil-fiber matrix. In 82% of the
past studies, £, was < 1%. Hoover et al. (1982) used as small as £, = 0.02% in their study.
Several investigators concluded the optimum f; as < 1% and as low as 0.3%.

Fiber length, 1

While some investigators used fibers of different lengths to study the effect of / on the
reinforced soil behaviour, some others had used only fibers of constant length. The length
of the fibers used in most of the studies was small. In nearly 40% of the past studies, /
ranged between 5 and 15 mm. In two-thirds of the studies, / was <25 mm and in 87% of
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the studies it was < 50 mm. Mirzababaei et al. (2013) used the smallest fiber length of 2
mm in their study. Santoni et al. (2001a) concluded that the optimum value of / was 51 mm.

Aspect ratio

Aspect ratio is the ratio of the fiber length to the diameter or thickness of the fiber. In 49%
of the past studies the aspect ratio was < 200 and in 76% of the studies it was < 400. Qu
and Sun (2016) used aspect ratios as small as 1.25 in their study. Rao and Nasr (2012)
from their study using linen fibers with aspect ratios of 50, 100 and 150, recommended
aspect ratio of 100 for use. From the past studies, it can be concluded that fibers of length
of up to 50 mm and aspect ratio up to 400 can be used in fiber reinforced soil applications.

Effect of Fibers on Soils

The salient findings of past studies on the effect of fibers on granular soils and fine grained
material are discussed separately in the following sections.

Effect of Fibers on Granular Soils

Chemical stabilization of sands is uncommon. Of the 33 studies reported on fiber reinforced
granular soils, cement was used as a binder only in five studies. The cement content (C.)
was low (<4%) in three of them (Consoli et al., 1998; Hamidi & Hooresfand, 2013; Park,
2009) and a maximum of 7% and 10% in the other two (Consoli et al., 2009, 2010). The
findings, in general, are summarized below. The conclusions from some studies were,
however, different.
1. Fibers increased the unconfined compressive strength (UCS). The increase was
linear up to a certain value of f..
2. The fibers imparted ductility to the sand which manifested through increase of
axial strain at failure (¢,) and reduction in the post peak strength loss.
3. Fibers changed the strain softening nature of stress-strain curves into strain
hardening nature.
4. Fibers produced a spongy effect which reduced the MDD and initial secant
modulus (£)).
5. The energy absorption capacity as measured by the area under the stress-strain
curve was increased by the fibers.
6. In cemented sands, fibers decreased the brittleness index (/) as defined in Eq 5.
Decrease in /; indicates increase in ductility or decrease in brittleness.
Iy = 3o _ 1
qy [5]
In Eq. 5, g, is the peak or failure stress and ¢, is the ultimate or residual stress.
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Effect of Fibers on Fine Grained Material

Unlike sands, fine grained soils exhibit plasticity due to the surface characteristics of the
particles. Chemical stabilization with binders such as lime and cement with low binder
content is therefore common in fine grained soils. The binder content is usually defined in
terms of weight-weight relationship as in Eq. 1: the ratio of weight of binder to the weight
of dry soil. Some investigators have used the weight-volume relationship, weight of binder
to the volume of soil, in their studies. While cement has been used only in 15% of the
past studies on granular soils, in the case of studies on fine grained material binders have
been used in one-half of the past studies. Cement was the common stabilizer used. Cement
content, C,, varied from 2% to 5% in 45% of the studies, 8% to 10% in another 40% of the
studies, and 15% to 20% in the rest 15% of the studies. Lime had been used only in one
study. Also, one-fourth of the studies investigated the tensile behaviour of the fine grained
material-binder-fiber composite material. The general findings are summarized below.

1. The studies varied in their conclusions on the effect of fibers on the characteristics
of fine grained material such as compaction, UCS, rigidity or E,, ductility, and
tensile behaviour. The influence of the fibers was reported variously as significantly
beneficial, marginally beneficial, beneficial subject to specific conditions, and even
adverse. It is much more difficult to prepare uniform soil-binder-fiber mixtures in
fine grained materials than in granular soils. This probably could have influenced
the outcome of the different studies.

2. The binders contributed to the improvement of the soil behaviour. The increase
in UCS due to both fibers and cement was either more than or nearly equal to the
sum of the increase caused by them separately.

3. The variations in the conclusions of different studies indicate that there is a need
for more research on fiber reinforced fine grained material and for research using
other types of binders such as lime.

Experiments on Lime-Fiber and Lime-Mesh Stabilized Soil

Background of the Study. A constraint to the successful adoption of fiber reinforced soil
in practice is the difficulty in realizing soil-fiber mixtures in which the fibers are distributed
uniformly throughout the mass. The problem is even more severe in fine grained soils.
Preparing even small quantities of uniform soil-fiber mixtures in laboratory studies is
difficult and time consuming. Any additional time involved in field operations will also
entail additional cost. The fibers should remain untangled, be easily mixable with the soil,
and be also not expensive. It may be easier to mix other forms of reinforcing elements
such as net or mesh elements with the soil, because for the same reinforcement content
the number of mesh elements per unit volume will be less than the number of fibers. The
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grid-like two-dimensional structure of the meshes can also contribute to better interlocking
between the soil particles. Only a few studies have been reported using mesh elements.
McGown (1978) conducted the earliest study using aluminum meshes. Al-Refeai (1991)
found the performance of the mesh elements to be superior to that of glass fibers. Santoni et
al. (2001a), however, reported that meshes contributed only to a small increase in strength
compared to the fibers. But, they used very large size meshes, 51 x 102 mm, in their study.
Kim et al. (2008) used waste fishing net with relatively large mesh openings, 22 x 22
mm. Kalumba and Chebet (2013) conducted direct shear tests on sands mixed with high
density polyethylene (HDPE) solid strips and strips with perforations of I mm and 2 mm
diameter on 6 mm wide strips. They reported that the perforations increased the friction
angle, . Where a binder also was used, cement has been the choice of most investigators.
Consoli et al. (2012) used lime as binder. Lime is cheaper than cement. The present study
was undertaken keeping in mind all the factors mentioned hereinbefore. Accordingly, fiber
and mesh elements were obtained from an inexpensive insect net and lime was used as the
binder. The details of the study and the results are explained in the subsequent sections.

MATERIALS AND METHODS

Materials

The three principal materials used were a fine grained soil, lime, and synthetic reinforcement.

Soil Properties

Disturbed soil was collected by the side of Kuching-Kota Samarahan Expressway at
coordinates of 1°28°58.2”N 110°24°45.0”E. Laboratory tests conforming to standard test
procedures (BS 1377, 1990) were conducted on the soil. The test results are shown in
Table 4. Figure 1 shows the grain size distribution of the soil. According to the Unified
Soil Classification System, the soil was classified as high plastic silt with sand (MH). As
the organic content was < 1%, no additional additive was needed to counter the cationic
exchange capacity (Texas Department of Transportation 2005).

Properties of Lime

Fresh calcium oxide (CaO), also called quicklime, manufactured by SIGMA-ALDRICH
was used in the study. The pH of the calcium oxide was 12.40 at 25 C. This is within the
range of 12.35 to 12.45 recommended by BS 1924 (1990) for lime used in soil stabilization.
In the initial consumption of lime test, soil samples were mixed with lime contents, C,,
varying from 5% to 14% and tested for their pH values. Figure 2 shows the results. The
pH increased with C; and reached a maximum value of 12.4 at C; = 9%. Further increase
in C;did not increase the value of pH. Therefore, C;= 9% was chosen as the binder content
in the study.
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Addition of lime (C,= 9%) influenced the compaction characteristics of the natural soil.
It had relatively a minor influence on OMC compared to that on MDD. Lime increased the
OMC of the soil from 21% to 22% and decreased the MDD from 1,680 kN/m? to 1,560
kN/m?*. The compaction characteristics of the natural soil and the soil mixed with C,=9%

are shown in Figure 3.

Table 4
Properties of the natural soil
Property Value
Natural water content, w, 28.04%
Organic content 0.95%
Dqo 0.02 mm
Dy 0.004 mm
Do 0.0018 mm
Specific gravity, G 2.58
Liquid limit, w, 50%
Plastic limit, w, 28.8%
Plasticity index, 7, 21.2%
Shrinkage limit, w; 3.9%
pH 5.8
Maximum Dry Density, MDD (Standard Proctor) 1680 kN/m?
Optimum moisture content, OMC (Standard Proctor) 21%
100 3,6 P
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Figure 1. Grain size distribution of soil
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Figure. 2. Results of initial lime consumption test

Fibers and Mesh Elements

Fibers and mesh elements were cut from a green color synthetic insect net having 2 mm x
2 mm diamond shape mesh opening. As the mesh opening was more than the largest soil
particle size (= 0.6 mm), the mesh would be completely embedded in the soil. The insect
nets are usually made of HDPE; they are UV stabilized, and rot resistant. The diameter
of the unconfined compression test specimen was 35 mm. Therefore, the lengths of the
fibers and meshes were chosen as 7 mm. The mesh was cut in a diamond shape with each
side of the diamond as 7 mm long. There were 9 openings in a single mesh element. The
diameter or thickness of the fibers and meshes was 1 mm. Figure 4 shows the scanning
electron microscope (SEM) images of the fiber and mesh.

Details of the Experimental Study

Experimental Variables. Fiber content and mesh content are designated as £, and m,,
respectively, in this paper. Both are defined according to the weight-weight relationship
of Eq. 1. Based on the past studies, both f. and m, were maintained constant at 0.5% in the
experiments. Based on the initial lime consumption test results, a constant lime content
of 9%, C;= 9%, was used in the lime stabilized specimens. Unconfined compression tests
were carried out on a) untreated, b) fiber reinforced, ¢) mesh reinforced, d) lime stabilized,
e) lime-fiber treated, and f) lime-mesh treated soil specimens. The fibers and meshes were
assumed not to influence the values of MDD and OMC. All specimens were prepared at
their respective MDD-OMC state. Thus the specimens in which no lime was used were
prepared at dry unit weight, y, = 1,680 kN/m? and water content, w = 21% and all the lime
stabilized specimens were prepared at y, = 1,560 kN/m* and w = 22%. The specimens
without lime were tested immediately after preparation. The lime stabilized specimens were
tested both immediately after preparation and after curing. The different curing periods, ¢,
were 7, 14, 28, 56, 90, and 120 days.
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Figure. 3. Effect of lime on the compaction characteristics of soil
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Figure. 4. Scanning electron microscope images: (a) Fiber; and (b) Mesh

Preparation of Specimens. The soil was dried in the oven and then pulverized. The
amount of soil, sufficient for the preparation of three identical specimens, was kept in a
tray. For easy extraction of the specimens after compaction, lubricant was smeared on the
inner surface of 35 mm diameter x 70 mm height cylindrical molds. Depending on how
the soil was treated, the required quantities of lime, fiber, and mesh were measured and
mixed with the dry soil evenly. Distilled water corresponding to the OMC of the treated
specimens was measured. The dry mixture was mixed with the water evenly. The wet
mixture was then placed immediately inside a polyethylene bag and sealed to prevent
moisture loss. The specimen was prepared in three layers inside the mold; each layer was
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compacted thirty times with a 10 kg spring compactor. Wet mixture for the first layer was
placed inside the mold and compacted. The surface of the compacted layer was scarified
before the material for the next layer was added. The compaction procedure was repeated
for the second and third layers of the specimen. After the compaction of the last layer, the
specimen was trimmed and extracted carefully from the mold. A sample extractor was used
to prevent cracks and breakage of the specimen. Measurements for the weight and water
content of the specimen were made. These readings were used to calculate the initial dry
unit weight and water content of the specimens to determine the deviation from the target
MDD and OMC values. The specimen was wrapped closely in a plastic wrap. A label was
applied on the specimen for proper identification. Lime stabilized specimens were placed
in a polyethylene bag and kept at laboratory temperature for curing.

Specimen Labeling Scheme. Since C, was constant (9%) in all the lime stabilized
specimens and f. or m, was constant (0.5%) in all the reinforced specimens, the labeling
scheme mainly differentiated the type of reinforcement and the curing period. Figure 5
shows the specimen labeling scheme.

The first alphabet in the label indicates whether lime is used as binder or not (U =
natural soil; L = lime stabilized). The second alphabet indicates the type of reinforcement
(F = fiber; M = mesh). There is no second alphabet if no reinforcement is used. The next
set of numbers indicates the curing period in days. Three specimens were prepared for
each set of parameters to check the reproducibility of results. The last number indicates
the number of specimen. For example, U0 — 2 stands for natural soil specimen number 2
with no curing. UMO — 3 designates mesh reinforced natural soil specimen number 3 with
no curing. LF14 — 1 indicates lime stabilized fiber reinforced specimen number 1 cured
for 14 days.

Testing of Specimens. Unconfined compression tests were carried out on the specimens
at the deformation rate of 1.27 mm/minute. On lime stabilized specimens, the tests were
conducted immediately after their preparation and at the end of different curing periods.
Specimens not treated with lime were tested immediately after their preparation. Before
conducting the unconfined compression test, the weight of each specimen was recorded.
At the end of the unconfined compression test, the water content of the specimen was
determined. A total of 72 unconfined compression tests were carried out. SEM images
were also obtained in selected specimens. Figure 6 shows the SEM image of a LM90
specimen. The fine grained soil was able to pass through the openings in the meshes and
embed them completely in the soil.
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Reinforcement
F — Fiber
M — Mesh Curing period, days

ILM28 - l2
Binder J l% Specimen number
L — Lime

U - No binder

Figure. 5. Specimen labeling scheme

TM3030_2222 2015/05/26

Figure. 6. Scanning electron image of LM90 specimen

RESULTS AND DISCUSSION
Initial State of the Specimens

Equation 6 was used to determine the deviations in the initial y, and w of the specimens
from the target values of MDD and OMC. Figure 7 shows the results of the deviations.

Deviation from target value = Actual value — Target value

x 100
Target value [6]
Figure 7 shows that the initial y, was mostly in the region of 98% of the target
values. The average deviation was only —1.4%. However, the deviation in the initial w
was relatively more; the average deviation was —5.7%. In one-third of the specimens the
deviation in the initial w ranged from 6% to 14%. The reason for the higher deviation in
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initial w was the difficulty in controlling the moisture loss during specimen preparation.
The average deviation was small for the first specimen (3%) compared to the next two
specimens. The average deviation was the largest for the third specimen (8.4%). Since, all
the specimens had nearly identical initial y,, the differences in the initial w did not influence
the experimental outcome significantly as explained later in the paper.

® Dry unit weight O Water content

0 20 40 60 80
Specimen

Deviation from target values %

Figure. 7. Deviation in the initial y, and w from target values

Effect of Lime, Fiber, and Mesh on UCS

For a set of parameters the average of the UCS of the three particular specimens, UCS,,,
was calculated. The variation of the UCS of each specimen from UCS,, was calculated
using Eq. 7. Figure 8 shows the results of the variation in UCS for all the specimens from
the corresponding UCS,, values.

Ucs— ucs,,
Variation from UCS,, = ——— % 100
ucs,, (7]
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Figure. 8. Variation of UCS of the specimens from respective UCS,, values
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The UCS of each specimen was very close to the corresponding UCS,, value; the
variation was less than +2%. Therefore, the UCS,, was representative of the UCS for
any set of parameters. Further, the variation in the water content in the initial state of the
specimens did not affect the UCS as the initial y, values of the specimens were nearly same.

Figure 9 shows the variation of UCS (= UCS,,) with time for the different methods
of stabilization. The three horizontal lines at the bottom correspond to the soil mixtures
in which no lime was used. These lines are shown as horizontal lines hypothetically
assuming no increase in UCS with time in the natural soil. It is evident from the figure
that both fibers and meshes increased the UCS of both the natural and lime stabilized soils;
the increase was, however, more predominant in the former than in the latter. Further, the
effect of lime on UCS was more prominent than of fibers and meshes. The strength of the
lime stabilized mixtures increased up to about 28 days and thereafter remained almost
constant. Figure 10 shows the percent increase in UCS of the natural soil due to different
treatments. Both fibers and meshes increased the UCS of the natural soil by 30%. Santoni
etal. (2001a) used very large size meshes, 51 x 102 mm, and reported that they contributed
only to a small increase in strength. The present study indicates that small size meshes
could increase the UCS of the soil better than large size meshes. Lime increased the UCS
of the soil maximum by 70%. The combinations of lime and meshes, and lime and fibers
increased the UCS of the soil maximum by 77% and 84%, respectively. Thus, the fibers
performed better than the meshes.

=@=—Lime ==i—Lime + Fiber Lime + Mesh =©&=S0il «=r=Fiber «o=Mesh

310
r — —h— —A
290 > - - - —
o | /‘;v D
250 ;n/

210 $

o)

Unconfined Compressive strength, kPa
&
o

0 20 40 60 80 100 120
Curing period, days

Figure. 9. Variation of UCS with curing time
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Figure. 10. Percent increase in UCS of the natural soil due to different treatments

Effect of Lime, Fiber, and Mesh on the Stress-Strain Behaviour

Figures 11 and 12 show how the fibers and meshes influenced the stress-strain behaviours
of the natural soil and lime stabilized soil, respectively. In both cases, they increased the
failure strain, ¢, thus making the soil behaviour more ductile. For a set of parameters, the
average ¢, of the three particular specimens, &,,, was calculated. The variation of the ¢, of
each specimen from ¢, was calculated using Eq. 8. Figure 13 shows the variation in &,
from the corresponding ¢, values for all the specimens. As this variation was less than
+5% in about 90% of the specimens, &, was the representative ¢ for any set of parameters.
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Figure. 11. Stress-strain curves of soil mixtures not stabilized by lime
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Figure. 12. Typical stress-strain curves of lime stabilized soil mixture specimens cured for 28 days
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Figure. 13. Variation of ¢, of the specimens from respective ¢, values

Figure 14 shows the variation of & (= &.,) with time for the different methods of
stabilization. Generally, fibers performed better than meshes in increasing ¢, In all lime
stabilized mixtures, &, decreased as curing period increased and when soil was stabilized
with lime only, &;became even less than that of the natural soil. Fibers and meshes increased
the &, of lime stabilized soil, but eventually & tended to be the same as that of the natural
soil. Thus, fibers and meshes helped to regain the ductility lost due to addition of lime alone.

Effect of Lime, Fibers and Mesh Elements on Secant Modulus, E,

Equation 9 shows the expression for determining the secant modulus of a specimen
corresponding to 50% of the peak axial stress, E;s.
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0.50y;
Eso =
ED.EE!_I' [9]

In Eq. 9, g/, is the peak axial stress and f0se is the axial strain at one half the value
of peak axial stress. The average values of £, for the soil-reinforcement mixtures Uy, Upy,
and U, not stabilized with lime were 7.4 MPa, 6.02 MPa, and 5.50 MPa, respectively. The
values of E,s, of Up, and U,,, were less than that of U,. Thus, Uy, and U,,, were less stiff or
more flexible than Uj,. Flexibility induced by fibers and mesh elements in the stress-strain
behaviour of the natural soil is evident. Figure 15 shows the variation of E;, with time
for the soil mixtures stabilized with lime and reinforcement. Comparison of Figs 9 and 15
shows that while the fibers and mesh elements increased the UCS of the lime stabilized soil,
they decreased its secant modulus E,s5,. Thus, fiber and mesh elements induced flexibility
in the stress-strain behaviour of both natural and lime stabilized soils.

Mixing of Fibers and Mesh Elements

Fibers and meshes obtained from the HDPE insect net did not get entangled with each other.
It was possible to separate and count the individual fibers and meshes in each specimen.
On the average, there were 2,914,188 fibers or 564,161 meshes in one cubic meter of soil.
Therefore, fibers and meshes made of materials similar to that in the present study could
be used in practice to prepare soil-reinforcement mixtures in which fibers and meshes
would be uniformly distributed.
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Figure. 14. Variation of &, with curing period
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Figure. 15. Variation of secant modulus E,;, with curing period

CONCLUSION

Studies on fiber reinforcement began much earlier on coarse grained soils than on fine
grained material. A binder was used together with fibers more commonly in the studies on

fine grained soils than in granular soils. The general conclusions from a review of the past
studies have been presented in the body of the paper for fiber reinforced granular soils and

fine grained materials separately.

An experimental study was carried out on a fine grained soil using combinations of

lime, fibers and meshes to improve the mechanical characteristics of the soil. Fibers and

meshes were obtained from a HDPE insect net in view of economy and ease of mixing
with the soil. The major conclusions from the study are as follows.

1.

1566

Fibers and meshes increased the UCS of both the natural and lime stabilized soils.
Their influence was more significant on the natural soil than on the lime stabilized
soil.

The effect of lime on UCS was more prominent than of fibers and meshes.

The UCS of the lime stabilized mixtures increased up to about 28 days and
thereafter remained almost constant.

Fibers and meshes increased the failure strain, ¢, and made the stress-strain
behaviour of the soil more ductile. Generally, fibers increased the failure strain
more than the meshes.

In all lime stabilized mixtures, ¢, decreased as curing period increased.
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6. When soil was stabilized with lime only, e,became even less than that of the natural
soil. Fibers and meshes increased the &, of the lime stabilized soil.

7. The secant moduli corresponding to one half of the peak axial stress, Es, are
less for the fiber and mesh reinforced soil specimens than for the unreinforced
specimens. This is due the ductility induced in the stress-strain behaviours of both
the natural and lime stabilized soil specimens by the fibers and meshes.
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ABSTRACT

Educational videos are one of the best means of imparting knowledge to the users/learners.
Videos can convey information in an effective and interesting manner. These videos can
be accessed through online or from stored repositories using queries. Search queries play
important role in the retrieval. Whenever a user gives an ambiguous query, the search
engine may produce irrelevant results. Thus a lot of time is being spent by the users in
retrieving the relevant videos. In order to improve the probability of retrieving relevant
results, semantic web technologies are applied. This paper aims to extract keywords from
the videos and to find the association between the extracted terms. The associated terms
are arranged based on their frequency of occurrences. These terms are used to annotate
the video automatically, which in turn improves the retrieval of more relevant videos. An
ontology is created by experts based on the e-learning video domain. Videos are grouped
based on the keywords and on domain ontology, which also helps in enhancing the retrieval
results. Videos containing text are only considered for processing.
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IDF), video retrieval
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materials are delivered to the users in various modes such as document, presentation slides,
audios or videos. These materials can be delivered directly to the users or it can be stored
in a repository, so that users can access materials through querying.

After the invention of video sharing websites, educational videos have become popular
among learners. A survey showed that there was tremendous increase in the amount of
educational videos uploaded in YouTube (Che & Lin, 2015). YouTube has introduced a
separate channel YouTube EDU for learners and educators. Large number of educational
videos makes the search process tedious and time consuming. In case of text document
search, entire document is analysed and results are displayed based on the user query. Unlike
text document search, videos are retrieved only based on the annotation given to the video
without any analysis on the video contents. In general, videos are annotated manually by
the authors of video. Manual annotation consumes more time and there is also a possibility
of giving improper keyword annotation, just to attract the users.

The central goal of this research is to automate the annotation process by analysing the
video contents and to provide semantic meaning to the keywords to enhance the information
retrieval. Text from the videos are captured using Tesseract Optical Character Recognition
(OCR) which helps in analysis of the video contents. Using WordNet, semantic meanings
and relationships of extracted words are found. Term frequencies for all the extracted
words from video and WordNet are identified and arranged based on frequent occurrence.
In addition, domain ontologies are created for all the categories of videos available in
database. According to domain ontologies, highly occurring words are grouped along with
its videos. If the user query is related to any of the video group, then the entire group will
be retrieved.

Major contributions of the paper include:

e Automatic video content Extraction: Visual analysis techniques such as keyframe
extraction and text extraction from video helps in analysing the video contents.
Textual features are identified and extracted using Video OCR technique.

*  Filling semantic gap between query and retrieved videos: Keywords are identified
from the videos. The related terms of the keywords are retrieved using WordNet.
The keywords along with the related terms and the videos were clustered based
on the domain ontology, which was helpful in improving the retrieval results.

Section 2 discusses some of the open source coursewares and its major issues during
retrieval. Section 3 discusses the related work carried out in this field. Section 4 describes
the methodology for information retrieval using semantic web technologies. Section 5
discusses experimentation setup, results and performance evaluation metrics. Finally
section 6 concludes with future directions for this research.
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Learning Issues in E-Learning Coursewares

Many open source coursewares by major universities allow students to watch and
download course materials anytime and anywhere from the world. Massachusetts Institute
of Technology: MIT (MITOPENCOURSEWARE), Harvard University (Harvard Open
Learning Initiative) and University of California (UC Irvine, OpenCourseWare) are some
of the open coursewares provided by popular universities.

Population of engineering students in India outnumbers (“NPTEL Frequently Asked
Questions”, 2018) every other country. NPTEL is a curriculum building exercise aims to
create open source contents for major science and engineering courses. NPTEL projects are
funded by Government of India and it is used by most of the Indian engineering students.
NPTEL website does not allow keyword based search. Search on NPTEL website can be
done only based on the course name and professor name. NPTEL courses can be filtered
by discipline, content type (like subject) and institutions (Figure 1). Searching a topic
“Properties of transaction” from NPTEL responds with no result (Figure 1). Database
Design course video contains content on “Transaction Properties” (Figure 2). Even Database
Design course syllabus contains topic “Properties of transactions” (Figure 2).

In case of MITOPENCOURSEWARE, users can browse through a topic by
selecting a topic, subtopic and specialty (Figure 3). After choosing from the list of topic,
sub topic and specialty, results are given. Results for the topic “Data mining” from
MITOPENCOURSEWARE are shown in figure (Figure 3).

= Results

Propertes of ransactio

Figure 1. Screenshot showing different search facilities available in NPTEL (Selection of Discipline -> Civil
Engineering, Computer Science and Engineering, Electronics & Communication Engineering and so on,
content type -> Video Course and Web Course and Institutions -> [ISC Bangalore, IIT Kanpur, I[IT Madras and
so on) and Result of searching topic “Properties of Transaction” through Keyword Search option in NPTEL
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Module 5: Storage and Indexing Structures (6 sessions)

Tra nsa cti on P ro perti es Storage structures (3 sessions): Secondary storage devices, Buffering of blocks, File Organization, Heaps, Sortec

Files, Hashing and overflow handling techniques, Dynamic hashing, Extensible hashing, Other file organization

Indexing methods (3 sessions): Basic terminology, Primary indexes, Clustering index, Secondary index,
<+ Multilevel indiexes, [SAM, B-trecs, B+ trees, inserting and searching algorithms for B+ trees, Other indexing

= Atomicity : Either all the instructions
are executed in full or none.

methods

Madule 6: Transaction Processing and Coneurrency Control (6 sessions)
Transaction (3 sessions): OLTP . Concurrency issues, need for transactions,

SIPPRNN - roperties of transactions USSR EY: Transaction states, Serial schedules,
Conflict View ser ty: Recoverable and non-recoverable schedules, Cascading rollbacks,

Caseadeless schedules
Concurrency control (3 sessions): Serialized and non-serialized schedules, Testing for serializability, Locking,
Lock compatibility matrix, Locking and serializability, Deadlocks and starvation, Two-phase locking (2PL)
protocol, Conservative, strict and rigorous 2PL, 2PL iith lock conversions, Timestamp-ordering based protacal,
Multi-versioning protocol, Multi-granularity locking, Deadlock prevention protocols, Wait-die and wound-wait
schemes, Time-out based schemes, Deadlock recovery, Nested transactions
Module 7: Databass recovery techniques (3 sessions)

Figure 2. Syllabus and Video frame of NPTEL course ‘Database Design’ showing ‘Transaction Properties’
in it
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Figure 3. Course Finder of MITOPENCOURSEWARE (showing selection of Topic, Sub-Topic and Speciality)
and Search result of course ‘Data Mining’ in MITCOURSEWARE provides irrelevant course results

Similar challenges are also encountered in Harvard Open Learning Initiative and UC
Irvine open coursewares. Search by instructor, keyword and course are the possible ways
for searching in Harvard Open Learning Initiative. Keyword search results are not more
relevant to the search query (Figure 4). Even though University of California (UC Irvine,
OpenCourseWare) allows you to search the content through keywords, search results are
completely irrelevant to the user query (Figure 5). Search through type and categories are
also possible in UC Irvine OpenCourseWare.

In the above open coursewares, retrievals are inefficient because videos are not analysed
based on the contents. Learner can fetch the materials only based on limited options such
as selection through department/school, category/subject, topic/subtopic and so on. Videos
are mostly annotated with random keywords which are totally inappropriate and leads
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Unix/Linux Systems Programming

SEARCH
Coursa

REFINE BY...
Capstone Seminar in Digital Enterprise

TYPE OF CONTENT

Course

Capstone Seminar in Digital Enterprise

0e
Article Course

Edgardo Antonio Luzcando

Instructor

Virtual and Augmented Reality for Simulation and
aming

David Mark LaPorte

Figure 4. Search result of course ‘Operating Systems’ in Harvard Open Learning Initiative showing irrelevant
course results
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s pasedona using quicea examples, brit topical Coverage, and Tl CIagNOSKC QUESEONS. I 1S ASSIGNea for r2pid
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Lecture
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Gregory Aian Weiss

Chamistry Dst. | Enysical Scisncss Son. | University of Calformis, Inine

Chem 128. Lec. 02. Intro to Chemical Biology. Common Tools in Chemical Biology (English)

UEI Chem 128 Introduction to Chamical Biology (Wintar 2013)

Figure 5. Search result of course ‘Data Structures’ in University of California (UC Irvine, OpenCourseWare)
showing irrelevant course results

to irrelevant results. Some of the reputed journal papers (Balasubramanian et al., 2016;
Muralikumar et al., 2016) have mentioned several open standard coursewares. They have
clearly mentioned that the coursewares largely dependents on the tags, annotations and
limited user-provided data for video retrieval. Lectures on these coursewares are presented
with topic based segments, however, the structure and the organization of lectures is a
result of manual processing. The search supported by most of these systems is mainly
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occurrence based or tag-based, where the occurring search terms are highlighted in the
transcripts. Some systems allow for navigating directly to the place where the search terms
occur. Since annotations are given by users, there is a possibility for random keywords.

Annotating video with appropriate keywords from the video visuals will improve
the accuracy which in turn improves precision. The search results can be improved by
annotating the videos with the relevant keywords, which in turn will improve the search
results.

Related Work

This section discusses about the various video retrieval systems using the video features
and different methods for semantic video annotation.

Videos are segmented into shots. From each shot, shot level objects are selected by
the user (El-Khoury et al., 2013). To identify objects in the shots, concept detectors are
trained using classification algorithms such as k-nearest neighbour (k-NN), Support Vector
Machine (SVM) or decision tree. Object features are extracted using Scale invariant feature
transform (SIFT) descriptors. User chosen object are tracked by feature extraction methods.
Annotation for each shot is done by concept detectors. Ten key frames are selected in
algorithm using k-means clustering (Ravinder & Venugopal, 2016). Texture, edge and
motion features are combined from all the ten key frames to represent feature vector.
Feature vectors of query video and videos from video repository are compared for finding
relationship between them using Euclidean distance measure. Resultant videos with less
Euclidean distance are retrieved. However there is no defined methodology for filling the
semantic gap between the content and the retrieved results.

Character regions are identified using Maximally Stable Extremal Regions (MSERSs)
based on the stroke width, letter height and width, character spaces (Wattanarachothai &
Patanukhom, 2015). Text candidates are then classified according to their height and width.
Tesseract OCR is applied to recognize the characters. Super-Fast Event Recognition system
combines features of static visual descriptor, motion descriptor and audio descriptor (Jiang
et al., 2015). All the feature descriptors are converted into bag of words representation.
Then SVM kernel classifier is used to classify the events based on each feature. Middle
level representation is created in Li’s system to bridge the semantic gap between the
low level features and high level features from the videos (Li et al., 2015). Middle level
representations are built using Latent Dirichlet Allocation (LDA). To improve the system
further and to reduce the computational cost, SIFT descriptors from LDA and fisher vectors
are combined.

The work presented by Viana and Pinto (2017) proposed a video content annotation
that used the concepts of crowdsourcing and gamification to collect metadata. To enhance
the search and access, metadata were linked to specific time stamps. Semantic concepts
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were identified through crowdsource tag-based dictionaries instead of standard dictionaries
and thesaurus. Such semantic concepts lacks validation since system depends upon the
external resources.

CourseMapper (Chatti et al., 2016) is an annotation platform that enables learners to
collaborate and interact with video lecture using visual learning. Annotation editor allows
user to add annotation to the viewed videos. These annotations are used for Visual learning.
Visual learning methods are based on Annotation Maps and Heatmaps. AnnotationMap
overlays stacks of annotation windows within the given timeline. To minimize the user
distractions and to simplify the visual seeking for annotations, the cue points are marked
in yellow color. This notifies the user that this portion of the video timeline has a larger
number of annotations and most likely contains interesting information. Heatmap highlights
the most viewed parts of video with warm colours such as orange and red, and less viewed
parts are usually highlighted with cold purple and blue colours. Using this user can easily
find the most interesting part of the video. Heatmap also records and displays the view
count. This approach depends on the manual annotation of the authors.

In Kravvaris system, speech transcript for each video is collected from the repository
(Kravvaris et al., 2015). These transcripts and the search query are converted into vectors.
Cosine similarity between these two vectors is found. In addition to that, social weight to
each video is added. That is likes and dislikes given by the registered YouTube users are
taken into account. Based on the cosine similarity and the (like + dislike) values, videos
are ranked.

Semantic annotation platform used by Xu & Mei (2015) enabled user to semantically
annotate videos using vocabularies defined by traffic events ontologies. At first
video annotation ontology is designed by following the traffic law which is machine
understandable data. Description for video resources are given by annotator using those
traffic field vocabularies. Semantic relationship between the annotations are used for
management of annotated videos. However here annotation is carried out manually by the
authors. Correlated Naive Bayes CNB classifier combines the methods of correlation and
naive bayes to retrieve relevant videos using the visual contents (Poornima & Saleena,
2018).

In this article, we define an approach that extracts visual contents of lecture video
for automatic and semantic annotation. In addition, proposed approach does not rely on
external resources such as social media, crowdsourcing, etc. for semantic video retrieval.

Educational Semantic Content Video Retrieval

Educational videos contain images, colourful illustrations, audio and many more. Most of
the educational videos contain text as major feature (Balasubramanian et al., 2016; Li et
al., 2015; Yang & Meinel, 2014). Analysing those text data and using it for annotation will
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improve the search results. This automatic annotation will reduce the problem of author
annotation and the time consumed for it. From the user’s perspective, the user may not have
clear idea on how to search a topic with proper query. So the user queries will be ambiguous
and it will not match with the subjective contents of the video. This problem will be solved
by giving meaning and relationships in the contents of video using WordNet ontology
(http://wordnet-rdf.princeton.edu/ontology). WordNet ontology act as a thesaurus which
groups English words based on synonyms. WordNet represents number of relationships
between the members of WordNet. Workflow of the proposed work is shown in Figure
6. To annotate a video automatically requires complete analysis of the video. Analysis of
the video needs image processing operations to extract the content and then data mining
operations are needed for further processing of the content.

The process of semantic and automatic annotation based on video content involves
the following two steps:

(1) Extraction of video contents
(i1) Generation and grouping of semantic keywords.

First step (Extraction of video contents) of the proposed work carries out image
processing operations (Algorithm steps 1-3) such as selection of keyframe from video
and text extraction from keyframe. Second step (Generation and grouping of semantic
keywords) carries out datamining operations (Algorithm steps 4-7) such as detection of
most frequent words, identification of semantic relationships and grouping of semantically
related words & videos.

Figure 6. Educational Semantic video retrieval — Block Diagram
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