Online ISSN : 0975417
Print ISSN : 0975-4350"
DOI : 10.17406/GJCST

GLOBAL JOURNAL

OF COMPUTER SCIENCE-AND | ECHNOLOGY: G

Interdiscipl

nary

i
.
“ . .
- = = -
o e -
Ll = —_——
l“ - o
4y pa=
l e, T
- e - p— o
7 ca e —
i -
e, SR— _._.—-—"‘"
7 —

i
’.“\\ SR

. ey |

Iepp———

f e :
Future ‘

VOLUME 22 ISSUE 1 VERSION 1.0

© 2001-2022 by Global Journal of Computer Science and Technology, USA : : e



&

GLOBAL JOURNAL OF COMPUTER SCIENCE AND TECHNOLOGY: G
INTERDISCIPLINARY




GLOBAL JOURNAL OF COMPUTER SCIENCE AND TECHNOLOGY: G
INTERDISCIPLINARY

VOLUME 22 [SSUE 1 (VER. 1.0)

OPEN ASSOCIATION OF RESEARCH SOCIETY



© Global Journal of Computer

Science and Technology. 2022.

All rights reserved.

This is a special issue published in version 1.0
of “Global Journal of Computer Science and
Technology "By Global Journals Inc.

All articles are open access articles
distributedunder “Global Journal of Computer
Science and Technology”

Reading License, which permits restricted use.
Entire contents are copyright by of “Global
Journal of Computer Science and Technology”
unless otherwise noted on specific articles.

No part of this publication may be reproduced
or transmitted in any form or by any means,
electronic or mechanical, including photocopy,
recording, or any information storage and
retrieval system, without written permission.

The opinions and statements made in this book
are those of the authors concerned. Ultraculture
has not verified and neither confirms nor
denies any of the foregoing and no warranty or
fitness is implied.

Engage with the contents herein at your own
risk.

The use of this journal, and the terms and
conditions for our providing information, is
governed by our Disclaimer, Terms and
Conditions and Privacy Policy given on our
website http://globaljournals.us/terms-and-condition/

menu-id-1463/

By referring / using / reading / any type of
association / referencing this journal, this
signifies and you acknowledge that you have
read them and that you accept and will be
bound by the terms thereof.

All information, journals, this journal, activities
undertaken, materials, services and our
website, terms and conditions, privacy policy,
and this journal is subject to change anytime
without any prior notice.

Incorporation No.: 0423089
License No.: 42125/022010/1186
Registration No.: 430374
Import-Export Code: 1109007027
Employer Identification Number (EIN):
USA Tax ID: 98-0673427

Global Journals Inc.

(A Delaware USA Incorporation with “Good Standing ”; Reg. Number: 0423089)
Sponsors:Open Association of Research Society
Open Scientific Standards

Publisher s Headguarters office

Global Journals® Headquarters
945th Concord Streets,
Framingham Massachusetts Pin: 01701,

United States of America
USA Toll Free: +001-888-839-7392
USA Toll Free Fax: +001-888-839-7392

Offset Typesetting

Global Journals Incorporated
2nd, Lansdowne, Lansdowne Rd., Croydon-Surrey,
Pin: CR9 2ER, United Kingdom

Packaging & Continental Dispatching

Global JournalsPvt Ltd
E-3130 Sudama Nagar, Near Gopur Sguare,
Indore, M.P., Pin:452009, India

Find a correspondence nodal officer near you

To find nodal officer of your country, please
email us at local@globaljournals.org

eContacts

Press Inquiries: press@globaljournals.org

Investor Inquiries: investors@globaljournals.org
Technical Support: technology@globaljournals.org
Media & Releases: media@globaljournals.org

Pricing (Excluding Air Parcel Charges):

Yearly Subscription (Personal & Institutional)
250 USD (B/W) & 350 USD (Color)



EDITORIAL BOARD

GLOBAL JOURNAL OF COMPUTER SCIENCE AND TECHNOLOGY

School of Computing and Communication Ph.D. in Computer Science, M.S. in Computer Science, B.S.
Lancaster University Lancaster, UK in Computer Science, Texas A&M University, United States
Dr. Sotiris Kotsiantis Dr. Kassm Mwitondi
Ph.D. in Computer Science, Department of Mathematics, M.Sc., PGCLT, Ph.D. Senior Lecturer Applied Statistics/

University of Patras, Greece Data Mining, Sheffield Hallam University, UK

Dr. Diego Gonzalez-Aguilera Dr. Kurt Maly

Ph.D. in Photogrammetry and Computer Vision Head of Ph.D. in Computer Networks, New York University,

the Cartographic and Land Engineering Department Department of Computer Science Old Dominion
University of Salamanca Spain University, Norfolk, Virginia

Dr. Yuanyang Zhang Dr. Zhengyu Yang
Ph.D. of Computer Science, B.S. of Electrical and Ph.D. in Computer Engineering, M.Sc. in
Computer Engineering, University of California, Santa Telecommunications, B.Sc. in Communication Engineering,
Barbara, United States Northeastern University, Boston, United States

Dr. Osman Balci, Professor Dr. Don. S
Department of Computer Science Virginia Tech, Virginia Ph.D in Computer, Information and Communication
University Ph.D. and M.S. Syracuse University, Syracuse, Engineering, M. Tech in Computer Cognition Technology,
New York M.S. and B.S. Bogazici University, Istanbul, B.Sc in Computer Science, Konkuk Universtity, South
Turkey Korea
Dr. Kwan Min Lee Dr. Ramadan Elaiess
Ph. D., Communication, MA, Telecommunication, Ph.D in Computer and Information Science, University of
Nanyang Technological University, Singapore Benghazi, Libya
Dr. Khalid Nazzm Abdul Sattar Dr. Omar Ahmed Abed Al zubi

Ph.D, B.E., M.Tech, MBA, Majmaah University, Ph.D in Computer and Network Security, Al-Balqa Applied

Saudi Arabia University, Jordan



Dr. Sefano Berretti Dr. Abdurrahman Ardanyilmaz

Ph.D. in Computer Engineering and Computer Science & Information Systems Department
Telecommunications, University of Firenze Professor Youngstown State University Ph.D., Texas A&M
Department of Information Engineering, University of University University of Missouri, Columbia Gazi
Firenze, Italy University, Turkey

Dr. Lamri Sayad Dr. Taugeer Ahmad Usmani

Ph.d in Computer science, University of BEJAIA, Algeria Ph.D in Computer Science, Oman

Ph.D in Computer Science (Information Retrieval), Ph.D in Computer Sciences, MSc in Computer Sciences
Athabasca University, Canada and Engineering, BSc in Electronic Engineering, Suez

Canal University, Egypt

Dr. Nurul Akmar Binti Emran Dr. Asm Snan Yuksdl

Ph.D in Computer Science, MSc in Computer Science, Ph.D in Computer Engineering, M.Sc., B.Eng., Suleyman
Universiti Teknikal Malaysia Melaka, Malaysia Demirel University, Turkey
Dr. AnisBey Alessandra Lumini

Dept. of Computer Science, Badji Mokhtar-Annaba Associate Researcher Department of Computer Science and
University, Annaba, Algeria Engineering University of Bologna Italy

Dr. Rajesh Kumar Rolen Dr. Rajneesh Kumar Gujral
Ph.D in Computer Science, MCA & BCA - IGNOU, Ph.D in Computer Science and Engineering, M.TECH in
MCTS & MCP - MIcrosoft, SCJP - Sun Microsystems, Information Technology, B. E. in Computer Science and
Singhania University, India Engineering, CCNA Certified Network Instructor,

Diploma Course in Computer Servicing and Maintenance

(DCS), Maharishi Markandeshwar University Mullana, India

Dr. Aziz M. Barbar Dr. Federico Tramarin

Ph.D. IEEE Senior Member Chairperson, Department Ph.D., Computer Engineering and Networks Group,
of Computer Science AUST - American University of Institute of Electronics, Italy Department of Information
Science & Technology Alfred Naccash Avenue Engineering of the University of Padova, Italy

Ashrafieh, Lebanon

Dr. Chutisant Kerdvibulvech Dr. Roheet Bhatnagar

Dept. of Inf. & Commun. Technol., Rangsit University Ph.D in Computer Science, B. Tech in Computer Science,
Pathum Thani, Thailand Chulalongkorn University Ph.D. M.Tech in Remote Sensing, Sikkim Manipal University,
Thailand Keio University, Tokyo, Japan India



CONTENTS OF THE ISSUE

Vi.
Vii.
Viil.

Copyright Notice
Editorial Board Members
Chief Author and Dean
Contents of the Issue

Fabric Defect Detection using Image Processing. 1-7

Work Output Level using ICT at in Twifo Atti-Morkwa District Assembly. 9-13
Machine Learning Algorithms for Predicting Reservoir Porosity using
Stratigraphic-dependent Parameters. 15-25

E-Marketing and its Influence in the Delivery of Services Atguaranty
Trustbank (Gt Bank Cape Coast). 27-38

Crop Production Modeling System for Diverse Physiographical Areas in
Nueva Vizcaya. 39-44

Fellows

Auxiliary Memberships
Preferred Author Guidelines
Index



GLOBAL JOURNAL OF COMPUTER SCIENCE AND TECHNOLOGY: G

INTERDISCIPLINARY

Volume 22 Issue 1 Version 1.0 Year 2022

Type: Double Blind Peer Reviewed International Research Journal
Publisher: Global Journals

Online ISSN: 0975-4172 & Print ISSN: 0975-4350

Fabric Defect Detection using Image Processing
By Md. Rakibul Alam Khan & Halima Akhter

University of Information Technology and Sciences
Abstract- Fabric defect is one of the most important and serious matters of quality control in textile
industry in Bangladesh. This task takes a lot of time and money. For this reason we have introduced a
simple process to find defects on fabric based on edge detection. This process is mainly focused on
image processing which can be integrated with fabric defect detection automation system. In this paper
we have tried a new approach using the filter method with edge detection and found good results. Our
algorithm can detect defected fabric area successfully. It can be also used in real-time defect detection
considering light intensity, zoom, fabric width, camera resolution etc. As our algorithm mainly works on
the principle of edge detection, it cannot detect defect on multicoloured or patterned fabric. It works well
on single coloured fabric without any fold or edge.

Keywords: fabric, threshold, wiener filter, rgb.

GJCST-G Classification: 1.4.0

FABRICDEFECTDETECTIONUSINGIMAGEPROCESS ING

Strictly as per the compliance and regulations of:

RESEARCH | DIVERSITY | ETHICS

© 2022. Md. Rakibul Alam Khan & Halima Akhter. This research/review article is distributed under the terms of the Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BYNCND 4.0). You must give appropriate credit to authors and reference
this article if parts of the article are reproduced in any manner. Applicable licensing terms are at
https://creativecommons.org/licenses/by-nc-nd/4.0/.



Fabric Defect Detection using Image Processing

Md. Rakibul Alam Khan ¢ & Halima Akhter °

Abstract- Fabric defect is one of the most important and
serious matters of quality control in textile industry in
Bangladesh. This task takes a lot of time and money. For this
reason we have introduced a simple process to find defects
on fabric based on edge detection. This process is mainly
focused on image processing which can be integrated with
fabric defect detection automation system. In this paper we
have tried a new approach using the filter method with edge
detection and found good results. Our algorithm can detect
defected fabric area successfully. It can be also used in real-
time defect detection considering light intensity, zoom, fabric
width, camera resolution etc. As our algorithm mainly works on
the principle of edge detection, it cannot detect defect on
multicoloured or patterned fabric. It works well on single
coloured fabric without any fold or edge.

Keywords: fabric, threshold, wiener filter, rgb.

[. INTRODUCTION

s we entered in digital age, our information has
Aimproved better than ever. In the textile industry,

fabric defect is one of the most important and the
first task of quality control and economy business. So
many approaches have made in the field of fabric defect
detection. In Bangladesh, textile industries are trying to
improve their production with minimum cost. After the
waving of a huge roll of fabric, it's then sent for
inspection to find if there is any defect on the fabric. An
automated fabric defect detection system would be
better than human detection which will alert users when
any error found [1].

So many researchers have been made to
identify fabric defect methods. Some methods are well
established. Structural, statistical, spectral, model-
based, learning, hybrid, comparison studies, optical
analysis methods and image analysis methods are more
common. Some researchers have tried Fourier
Transform and Gabor Filters; others use Gabor and
HOG in the image analysis method, which is more
complex and time-consuming. But we have tried a
simple method using edge detection and heuristics.
This paper has focused on single colour-based fabric
defect detection using image processing. We have
experimented with different edge detection algorithms,
e.g. Sobel, canny etc. along with noise filter and different
threshold. Above those, canny edge detection shows
more promising results in fabric defect detection. A

Author a: Principle Officer, Software Development Division, Pubali Bank
Ltd., Dhaka, Bangladesh. e-mail: engr_pulock@yahoo.com
Author o: Assistant Professor, Department of Business Studies,

University of Information Technology and Sciences, Dhaka, Bangladesh.

simple algorithm is proposed here to detect different
kinds of fabric defects. Our goal is to find a more cost-
effective and fast process to identify fabric defects
accurately. Some parameter like zooming, image
resolution, colour etc should be considered. Main fabric
defects as namely[3,4]Floats, Weft Curling, Slubs,
Holes, Qil Stains, Stitching, Knots, Irregular Pick Density,
Snag, Tear, Gouts, Snarls, Miss-end, Stripes,
Tight/Slack Warp Thread, Double Ends, Smash, Open
Reed, Miss-pick, Double Picks, Coarse-pick, Tight/Slack
Weft Thread etc. All of these defects are examined with
our algorithm and the result comes out very good and
promising with some considerations.

[I. OBJECTIVE

Different work has been done in previous year
for fabric defect detection. And so many methods are
being proposed. A direct benchmark among different
algorithms for fabric flaw detection was first and last
conducted by Bodnarova et al. [5], who compared
algorithms based on the ideas of co-occurrence
matrices, normalized cross-correlation, blob detection
and spectral analysis. All algorithms were manually
implemented by the authors. Almost all papers
somehow combine a basic method with several other
advanced techniques. Some tried to classify the defect
and others tried real-time defect detection with accurate
position of defect.

The objective of this paper is to find different
approaches to find a better method to detect fabric
defects using image processing. Many tried to classify
these defects; others tried to compare existing methods.
But my method does not classify the error type. It can
only determine if there is any defect that exists in the
given fabric image.

[1I. PROPOSED METHOD

The objective of the proposed method in this
paper is to design an efficient method for fabric defect
detection with image. In this section we will discuss fully
our method. Matlab software is used for this purpose.
We have used a filter-based edge detection method and
heuristic to predict if the fabric image contains any
errors. If an error is found, then the software shows error
found and if not then it shows no error found. This
algorithm is designed to perform better in single-color
fabrics. Texture and printed fabrics are not suitable. Due
to the increasing demand for quality fabrics, high quality
requirements are today greater since customers have

© 2022 Global Journals
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become more aware of poor quality problems. To avoid
rejection of fabric, it is necessary to avoid defects.

At first RGB image is taken as an input. This is
the test image. It may not contain any errors. Different
types of fabric are used for testing. Then the image is
converted into a grayscale image. Image is now
converted to a nxm matrix. Now take the mean of the
image matrix. This value is essential for image pixel
equalization. We subtract 100 from this mean value and
subtract from every pixel in the gray image. This is done
because subtracting from every pixel it will be more
efficient for applying thresholds. Now we convert this
grayscale image into a binary image. The pixel values
are now in 0s and 1s. If the value falls below the
threshold value, the pixel value will become 0 and if the
value falls above the threshold value, the pixel value will
become 1. Then we apply edge detection to the image.
A Canny Edge detection algorithm is used here. After
that objects are formed in the image. We now remove
noise from the image. If any small object contains 2px
by 2px or less, we will remove it from the image. As all
image pixels do not contain the same rgb or gray value.
Noise removal is very important to our method. Without
this we cannot find accurate results. If an image does
not contain any error, though we can find some small
object as noise, that's some value will still remain above
threshold. We keep all larger objects and count them.
Error can be any size and any length. Finally, we
compare the number of remaining objects. If the number
is greater than 10 then we can say the image has error
otherwise no error. This is the heuristic value. This value
can be less than 10 if we want to get a more accurate
result , it will then detect some false result.

© 2022 Global Journals



FABRIC DEFECT DETECTION USING IMAGE PROCESSING

a) Flowchart of method

Read RGB Image
Convert To Gray Image

Take mean of image and Subtract 100

Subtract this value from gray image, normalize and
remove noise

Convert into binarv imaoe

Detect Edge of Objects

Remove all small object less than or equal 2 Px,
Keep larger objects

'

Find the number of Remaining Objects

¢

Defect
Found

l Yes
Defect Found
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b) Some Considerations

This algorithm is not for patterned fabric or
wool. This will work better in single-colored fabrics like
cotton or silk. The light intensity should be the same for
all over the image and there should not be any stretch.
When the picture is taken it should not be so close to
the fabric or the image should not be zoomed.

c) RGB image Input

Image pixels contain values in RGB. In matlab it
forms a three-dimension matrix. The main purpose of
the RGB color model is for the sensing, representation
and display of images in electronic systems, such as
televisions and computers, though it has also been used
in conventional photography.

Fig-1. RGB image with error (source google.com)

If we zoom in on this image, we can understand
the pixels inside it.

Fig-2: Zoomed image with RGB value

d) RGB to Gray Conversion
Convert each pixel value to a gray level by the
following equation.

(0.299 *R + 0.587 * G + 0.114 * B)

To convert RGB image into a binary image, this
gray level conversion is needed. Grayscale image
contains values from 0 to 255. And the image is formed
into two dimensional arrays of pixel values.

© 2022 Global Journals

Fig-3: Gray Scale Image

e) Mean and subtracting

Calculate the mean of the grayscale image.
Take each pixel value and sum them. And divide the
sum with total number of pixel. The equation is-

Mean = (n1+n2+n3+.....+nN)/N

Here n1,n2... are the pixel values and N is the
total number of pixel. We subtract 100 from this value
and finally subtract each pixel value from the gray
image. We normalize the image so that the intensity
level is distributed all over the pixel value. Now we
remove noise from this image by applying a wiener filter.

) Convert to binary image

Computes a threshold for each pixel using the
local mean intensity around the neighborhood of the
pixel. This is done by the following equation 2*floor
(size(1)/16) + 1

Fig-4: Binary image

Binary image is needed for edge detection and
separate different size objects. This image contains only
0 and 1 value.

g) Removing and filtering object

Remove all objects less than 2px. This is noise
removal. Any pixel not associated with object will be
removed. We have used a Wiener noise removal filter in
this paper. The purpose of the Wiener filter is to filter out
noise that has corrupted image. This filter is based on a
statistical approach. The goal of the wiener filter is to



reduce the mean square error as much as possible.
Replacing each pixel value in an image with the mean
value of its neighbors, including itself [6].

h) Decision making

We will keep all the larger objects in the image.
If the number is below 10, we will assume that the fabric
is defect free. And if the number is greater than 10, we
will assume there is a defect in the fabric image.

IV. ANALYSIS AND DISCUSION

a) Experiment on different sample image
e T,

Original Image Birary beuge
L -%
e
Sogranted insge Emor Found
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Theesinat yutee 2 Rl Pt i
[ b OF gt
T T
Fabric Defact Detection Uising image Processing
Md. Rakibul Atam Khan

Fig-5: Test image 1

The first test image contains a hole error. The
error area is marked red.
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Fig-6: Test image 2
Second image contains a error color
marking/tag.
ot e
| Criginal image Binary image
o ‘
- Segmented Image Error Found
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Fig-7: Test image 3

Third image contains pilling the dot/ball in the
image.
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Fig-8: Test image 4
Forth image also contains hole defect.
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Fig-9: Test image 5

This image contains oil strain. The red marked
area is error.
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Fig-10: Test image 6

This image contains a error tight weft thread.
The area is marked red.
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Fabric Defect Detection Using image Processing
Md. Rakibul Alam Khan

Fig-11: Test image 7

The above image does not contain any error.
The algorithm found it correctly.

50 different images are given as input. These
sample images contain different errors and different
colors. Only one image was not identified correctly.
Among the 50 images, 49 were identified correctly. So
we can tell that the accuracy level is (49/50)*100=98%
which is very good.

b) Comparative Analysis of Fabric Defects Detection
Methodologies

Compared to other fabric defect detection

methods [7] we found our algorithm to be better in
certain conditions.

Total Fabric
Technique Accuracy | Samples and
Defect Types
71 fabric
Gabor 96% with 3.2 | V% (39 of
Wavelet %ofFalse | Lomare
Filter Rate defect-free),
Methodology more than 30
types of
defects are
tested.
Total 350
images with 7
Methodology | The accuracy types of
of Wavelet- of defects
Texture Identification (including
Analysisand | is on average wrap missing,
LVQ Neural | of 7 type of weft missing,
Network defects is double weft,
95% materialize
bar, oil
pigment, hole,

non defected)

© 2022 Global Journals

Overall | Total 200
Usage of averageis | jmages.
Computer- | 77%. Trained to 4
Vision and Average types of
Avrtificial identification| defects (Hole
Neural forholeis | Seratch,
Network 72%, for Other, and no-
Scratch is fault)
65%, For
other faults
86% and for
no faults is
83%.
Methodology
of Digital 83% Total 2000
Image Accuracy Rotations
Analysis
Our proposed | 98% with 2% iTn?;aIeSV?/ith
method false i diffgrent
detection defect image

V. CONCLUSION

The objective of our project was to find defects
in fabric using image processing. The method we used
is fast and very accurate. With low false detection, it will
help textile industries to save time and money. It only
works better with single-colored fabric. With few
considerations, our method performs better and
detection rate is 98% which is much satisfactory.

VI. FUTURE WORK

Many methods exist in the field of fabric defect
detection. These methods are suitable for fabric only.
But as our method is based on edge detection and it
can also be used in other fields like vein detection or
printed circuit board (PCB) defect detection. Some false
detection is present in the experiment. We will try to
improve the result in future.
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Work Output Level using ICT at in Twifo Atti-
Morkwa District Assembly

Mark Quaye Affum

Absiract- The primary aim of this paper is to look at the speed
level of Information and Communication Technology resources
of staff of Twifo Atti-Morkwa District Assembly. The degree of
impact of Information and Communication Technology have
on activities of staff at TAMDA is about 70%. There is a
relationship between work output, qualification, promotion and
performance in the Assembly. From the findings and analysis
of the data received, it was recommended the Assembly
should look at adopting Information and Communication
Technologies at the work place for an effective performance.
The civil organisations management should also
consider engaging the services of staff with high Information
and Communication Technology proficiency for good job
delivery. The district assembly should as well look at creating
Information and Communication Technology workshops for its
employees to facilitate them with the needed skills and
resources they require for a better work output.
Keywords: work output, proficiency, information and
communication technology, twifo atti-morkwa district,
application, impact.

[. INTRODUCTION
Q ccording to Orimalade (1995), a computer is an

electronic machine or a set of machines which

accepts raw data given to it in a specific format
carries out some operations on the data and produces
results in a particular way as information for:

1. Signals to control some other machines
2. Decision making
3. Input into other machines

Adekunle (2003) adds that, a computer can be
a machine or device under the control of a stored
program which can take data in an agreed form, treat
that data and supply the results as information in a
specific form.

Computer is culled from the word compute
which connotes calculate. Computers can be seen as a
device which is capable of performing arithmetic and
logical operations with ease within a short time.
Computers can quickly process and save information
and data for effective use. Since the invention of
software, computers can now be used by social
scientists apart from engineers and mathematicians. As
a result Information Technology was then used to
replace the name computer. The handling and
processing of data using devices electronically is

Author: Borsah Library Complex, Cape Coast Technical University,
Cape Coast, GHANA. e-mail: affummark@yahoo.com

the work of Information Technology. NCET (1995),
suggests that Information Technology creates an
environment for the handling of text and images
including figures, graphs, instructions, sound and music
processing the data by configuring, sorting, saving,
retrieving, examining, displaying and transferring then
into information for communication purposes.

Oloruntoba  (1997)  additionally  defines
computer as an electronic machine which works under
the influence of instructions saved in its memory. This
machine according to Oloruntoba (1997) can accept
data input, manipulate it with given instructions and
produce results and save the results for future use.

Rana in 2009 suggest that the key to successful
revolution of information services is the use of
Information Communication Technology. The use of
Information Communication Technology is abundant but
particularly in changing existing hard copy information
within the whole stages of saving, retrieval and
distribution. Information Communication Technology
offers commercial growth to the urban and deprived
societies. One of the benefits of Information
Communication Technology is that, it increases
productivity and makes business more effective even
though the effect of the growth of the economy is not
going to be the same everywhere. Information
Communication Technology has the ability to reach out
to low level income earners. This is so because mobile
phones can now be owned by individuals that duel in
the developing countries especially rural areas.

Information Communication Technology has
now become the major platform for the dissemination of
gigabytes of information to both public and private
individuals living in both urban and rural areas. For
decades information relating to finance, education,
health, entertainment was not available to rural
population as result of the absence of connectivity both
satelite and digital. The potential of wireless
technologies has now influenced economic and social
lives at different levels of rural activities. Current trends in
the advancement of Information Communication
Technology with regards to 5" generation (5G) internet
connectivity are optimising performance and decision
making within the various aspects of human endeavour.
This has created business innovation, transformed
public lifestyles Christine Zhen-Wei Qiang, (2009).
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[I. STATEMENT OF PROBLEM

In this study, the adverse setbacks of
Information and Communication Technologies broadly
would the centre of discussion. There is no question to
the fact that Information and Communication
Technologies devices affect the way employees of Twifo
Atti-Morkwa District conduct their daily work activities
since majority of staff of the district assembly are
computer literates.

Yet the district assembly do not realise the
maximum benefit of the use of Information and
Communication Technologies within the district.

[1I. OBJECTIVE(S) AND SCOPE

The main objective of this study is to:

1. Find the impact of Information and Communication
Technologies on work output at Twifo Atti-Morkwa
District Assembly.

2. Determine the effect of ICT at Twifo Atti-Morkwa
District Assembly’s day to day activities and the
speed of work

3. Reveal the accuracy of work output by the use of
Information and Communication Technologies at
Twifo Atti-Morkwa District Assembly’s and the time it
takes for processing a large amount of data

4. Uncover the relationship that exist between work
output, qualifications, promotions, and work
performance based on the skill level, accuracy of
work done, level of impact on work output, and the
training of staff of Twifo Atti-Morkwa District
Assembly.

IV. RESEARCH QUESTIONS

1. What is the duration of data processing by staff of
Twifo Atti-Morkwa District Assembly’s?

2. What is the swiftness level of employees at the use
of ICT resources”?

3. At what level of impact does ICT have on the
activities of employees at Twifo Atti-Morkwa District
Assembly’s?

4. Is there any connection between work output level,
qualification, promotion and performance at Twifo
Atti-Morkwa District Assembly’s?

V. LIMITATION OF THIS STUDY
This paper does not go beyond the boundaries
of Twifo Atti-Morkwa District Assembly. This is because

there is little time and funds available for the researcher
to do the study.

VI. DELIMITATION OF THIS STUDY

This study should have been extended to the
whole Central region in the country. As a result of limited
resources and funds of the researcher he could not get
there. Additionally the researcher was working with

© 2022 Global Journals

limited time and without sponsorship therefore the
studies was restricted to only Twifo Atti-Morkwa District
Assembly.

VII. LITERATURE REVIEW

Development in Ghana largely depends on the
nation’s ability to drastically reduce poverty by creating
wealth. The ability for a large population of the country to
produce wealth sustainably guarantees the country's
developmental status. The United Nations Commission
on Science and Technology Development (UNCSTD) in
partnership with IDRC projected five growth indicators
that concentrated on the improvement of the quality of
livelihood in June 1996. These indicators according to
Cred and Mansell, (1998) include health, education,
governance, technology and income. Considering these
five crucial indicators of national development,
Information Communication Technology can assist
society to achieve all the five developmental indicators
in Ghana. Information Communication Technology can
only be useful only if they contribute to eradicating
poverty through improved schooling and health.

The access to timely information is salient for
the better use, equitable sharing of resources, and the
raising of participation in decision making process.

Information Communication Technologies has
created the foundation for the existence of mankind
from onset. According to Ndukwe, (2002), man has
therefore been looking at ways of improving the
processing of Information and Communication to
prospective individuals irrespective of geographical
location, proximity and time. The access to timely,
national and global information is a prerequisite for
surviving in this information age. For any nation to grow
and to continue to exist in this rapidly changing global
environment, Information and Communication
Technologies should be the foundation. As a result there
is the challenge for experts to take up a host of
challenges such as reliable infrastructure, skilled human
capital, open governance and other important capacity
building issues.

Computing and Technology are the two main
branches within the heart of technology. The
technologies of computing include computer system,
electronic mail, internet, and mobile phone and fax
machine.

VIIl. COMPUTERS

Originally computers are used by scientists for
number calculation purposes. This usefulness was seen
in offices and industries. Madu (2000), states that
recently, computers is being used in homes and
schools regularly for various tasks such as homework,
letters, research, exams, assignment and applications
for easing obligations.

Computers are normally put to several uses
according to Fapohunda, (1999). These include letter



and report writing, book printing, newspaper production,
picture making, magazine production, drawing of
diagrams, handling statistics, mathematics and financial
records. Computers can additionally be used for traffic
lights control, flying of planes, making and playing of
music and music videos, sending instant messages
anywhere around the globe.

IX. INTERNET

The worldwide collection of many types of
computers and computer networks linked together is
what we call the internet. Adesanya, (2002) suggests
that, the internet is gradually becoming the solution to
information  challenges, digital marketing and
information interchange. According to Eseyin (1997) the
internet is seen as an integration of different services.
Two most usually used internet service include the
electronic mail (email) and the World Wide Web (www).
The internet play a useful and valuable role in
healthcare, education, agriculture, political issues,
business, and the economy and news dissemination.
Woherem (2000) suggests that with the internet
connectivity, business activities can be conducted
across the globe without the physical presence of both
parties.

X. THE E-MAIL

The electronic mail is one of the maiden means
of internet communications. It is basically used to send
and receive instant messages from friends and business
partners. Nwosu (2004) asserts that, the Email is very
simple to use. It is also described as the tool used to
exchange text messages and computer files (audio,
video, images and text) through communication
networks such as the internet. According to Fapohunda
(1999) the e-mail can be seen as the postal mailing
system in the physical sense. The only difference that
exist between the electronic mail and the postal service
is time and cost. While electronic mail cost less and
quick in delivery of information or message, the postal
service is considerably costly and take more than three
days for a message to be delivered. Oketunji (2000)
states that, is an increasingly popular method of
communication,  specifically ~ concerning  official
interaction.

XI. MOBILE PHONES

The mobile phone is defined as the telephone
system that can move or easily be moved quickly from
one place to another Bittner (1989). Mobile phones have
now been advanced into smart phones which are
currently the tools for shaping the changing the globe.
Mobile phones were initially owned by only the rich,
business executives and affluent in society who lived
luxury lives. The impact of smart phones on the
economy of countries, businesses, students, homes
and schools is huge. The wuse of information

communication technologies has now been limited to
smart phones in the society. The presence of
technology according to Marcelle (2000) has been the
basis of change in societal development. Ghana and
other African countries for instance have had enormous
growth in its economy, political spheres, culture etc.
Tiemo (2006), states that the importance of
information cannot be overemphasised. For decisions to
carried out, there need to be planning with the need for
information. There are approximately 90% of Ghanaians
who need information in order to make better decisions
with regard to the right food and water. Child care,
family planning, the control and prevention of epidemic
could be possible with timely information and the use of
information communication technologies. The gathering
and dissemination of information worldwide can be
made possible through the use of current information
communication devices playing a very crucial role.
According to Qji-Okoro (2006) the use of mobile phones
by individuals enables the communication with family
and loved ones, clients and business partners. Large
businesses can maximum profits through the use of
smart phones and telecommunication services.
Governments increase revenues through the use of
communication technologies to receive taxes and
duties. Smart phones have additionally become a

means of providing livelihood for the |jobless
communities who are unemployed.
XII. THE FAX MACHINE
The tele facsimile systems permit the

transaction of images such as photos, printed pictures,
maps, drawings and their reproduction on a paper to a
remote receiver. The fax machine is not new in the
technology circles. Since the advent of smart phones,
microelectronics and other digital imaging technologies
communication technologies there has been a sharp
drop in its usage according to O’Brien, (1999). Any form
of document, either handwritten or document that
contains images, diagrams, graphs, charts or typed text
can be sent at a very fast pace at a very low cost. The
fax machine system is mostly present in companies and
offices.

XIII. METHODOLOGY

The bar and pie chart will be used for data
analysis. The bar chart is a type of graph where values
are represented with rectangular bars. Frequency or
value is represented by the corresponding height of the
bars. The respective bars are spaced to create a clear
and different category of frequency. The bar length is
the difference between each value. In qualitative
variables, bar charts are used to displays sets of data.

Pie charts on the other hand are circles with
divisions that signify the various variables available. Pie
charts are also used in qualitative analysis to display
sets of data.
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XIV. DATA ANALYSIS

Figure 1
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Figure 1: Field of Work of Respondents

According to the graph above, 3(10%) of
respondents are secretaries, 6.7% are assistant to the
various positions. 6.7% of each of the respondents are
NADEMO coordinators and information operators
respectively. The least number of positions are Human
Resource Managers, Accountants, Sanitation officers,
Registrar, Director, Registrar of Lands, Head of
NADEMO and a photocopier operator each representing
3.3% according to the above figure.

Figure 2
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Figure 2: Computers Assist Respondents to Work
Effectively

According to the graph above, 14 respondents
representing 46.7% respondents agree and completely
agree that computers help them to work effectively.
3.3% of respondents from various sections disagree and
another 3.3% also disagree that computers help them to
work effectively. Another 3.3% of the respondents stay
neutral.

© 2022 Global Journals

Figure 3
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Figure 3: Showing ICT tools improve work output

The graph in figure 2, 14 respondents
representing 46.7% respondents agree and completely
agree that computers help them to work effectively.
3.3% of respondents from various sections disagree and
another 3.3% also disagree that computers help them to
work effectively. Another 3.3% of the respondents stay
neutral. According to the above figure, 21 respondents
representing 70% of respondents agree that working
with certain information communication technology
equipment such as computers and its accessories
increase work output of the district assembly. Staff who
also completely agree to this scenario is 27% whereas
3% of respondents are impartial.

XV. DISCUSSIONS OF FINDINGS

According to the graph in figure 1, 3(10%) of
respondents are secretaries, 6.7% are assistant to the
various positions. 6.7% of each of the respondents are
NADEMO coordinators and information operators
respectively. The least number of positions are Human
Resource Managers, Accountants, Sanitation officers,
Registrar, Director, Registrar of Lands, Head of
NADEMO and a photocopier operator each representing
3.3% according to the above figure.

According to figure 3, 21 respondents
representing 70% of respondents agree that working
with certain information communication technology
equipment such as computers and its accessories
increase work output of the district assembly. Staff who
also completely agree to this scenario is 27% whereas
3% of respondents are impartial.

The study made use of descriptive statistical
tool chats were used to describe the simulated data.
Further analysis was made using the objectives of the
study stated earlier in this research.

From the above analysis it was deduce that
staff of Twifo Atti-Morkwa District Assembly possess the
requisite  knowhow and skills in using information
communication technology resource at the assembly.



There is a proportional relationship that exists between
work output, qualification, promotion and performance
at Twifo Atti-Morkwa District Assembly.

XVI. CONCLUSION AND RECOMMENDATIONS

A Relative percentage of staff do not have
personal computers. Access to internet by staffof Twifo
Atti-Morkwa District Assembly was mainly at public
cyber café compared to other sources. Information
Communication Technology has hugely assisted
employees in the major areas of upgrading of
knowledge and work output.

Twifo Atti-Morkwa District Assembly
management should make accessible free, adequate
training opportunity available to employees. Such
opportunities should be focused on staff ICT areas of
need identified in this research. With regards to the
everyday change in technology, staff training a
continuous development programme and not a one-
shot programme and must be put in place to ensure
that employees of the assembly is continuously
improved  within  the information communication
technology jurisdiction. The assembly should be funded
adequately by government in order for ICT facilities
available to function effectively thereby granting access
to staff. It is additionally recommended that more
studies need to be done with this jurisdiction for the
development of Twifo Atti-Morkwa District Assembly.
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Machine Learning Algorithms for Predicting
Reservoir Porosity using Stratigraphic-
dependent Parameters

Kachalla Aliyuda ®, Aliyuda Ali °, Abdulwahab Muhammed Bello® & Jerry Raymond ©

Abstract- Predicting reservoir porosity, permeability and other
reservoir parameters are very important but arduous task in
formation evaluation, reservoir geophysics and reservoir
engineering. Recent successes in machine learning and data
analytics in different geoscience disciplines provides the
opportunity to offer cheaper and faster techniques of
predicting reservoir properties. This study used gross
depositional environments, reservoir depth, diagenetic impact,
permeability and stratigraphic heterogeneity from a database
of 93 reservoir to predict reservoir porosity. The data for this
study includes numeric and categorical descriptions of 93
reservoirs across the UK and Norwegian sector of the North
Sea. Five models were trained using linear regression, support
vector machine (SVM), boosted tree, bagged tree and random
forest algorithms. The performance of the different models was
evaluated using R-squared (R?, root mean square error
(RMSE) and mean absolute error (MAE). Model trained using
random forest algorithm with R? score of 0.75, RMSE of 0.118
and MAE of 0.0028 outperformed other models. A comparison
between predicted porosity and the actual porosity in training
data and testing data show a good match, indicating the
ability of the random forest model to make prediction on
unseen data. The machine learning technique presented in
this study represents a pragmatic approach to the classical
log conversion problem that over the years has caused
dilemmas to generations of geoscientists and petroleum
engineers. The method requires no underlying mathematical
models or costly assumptions of linearity among variables.
Predicting porosity by using sedimentological parameters can
effectively reduce the high cost of using petrophysical
methods such as nuclear magnetic resonance and other
logging methods.
Keywords: machine
porosity, sedimentology.

learning  algorithms,  reservoir

. INTRODUCTION

Dorosity, permeability, oil, water and gas saturation
are commonly obtained from logging and core

data, however, reservoir parameters obtained by
logging or coring are limited in extent, such data are
only valid a few centimetres away from the wellbore.
Due to reservoir heterogeneity and the complexity of the
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geologic conditions, well logging data often exhibit a
very strong nonlinear characteristic and the relative
relation between different data is intricate (Chen et al.,
2017). Different depositional facies and depositional
environments ultimately controls reservoir character
(Mathew et al 2008; William and Milne 1991; Larue and
Legarre 2004; Jian et al 2004; Skorstad et al 2005;
Skorstad et al 2008). The primary depositional fabric of
the rock is modified during burial by compaction and
cementation. Consequently, reservoir depth of burial is
very critical in understanding the reservoir quality.
(Aliyuda et al. 2021; Cade et al. 1994).

Accurate prediction of reservoir flow properties
especially porosity and permeability are very vital in oil
and gas recovery, production design, well placement
and optimization, Co, sequestration, radioactive waste
disposal, and management of water aquifer. Prediction
of reservoir porosity and permeability is also crucial for
basin-wide evaluation of fluid-migration and in mapping
potential pressure seals to reduce drilling hazards.

Reservoir porosity is a function of many
geological factors, these factors include depth of burial,
structural  complexity, sedimentary  environment,
lithology, and diagenetic impact. There is a general non-
linear relationship between porosity and some
petrophysical log properties such as density log, sonic
log, and compensated neutron logs (Singh et al 2016;
Zhong and Carr 2019). Several relationships which can
relate porosity to wireline readings are available,
common among such relationships are the sonic transit
time and density logs. However, the conversion from
density and transit time to equivalent porosity values is
not straightforward. The common conversion formulae
contain terms and factors that depend on the individual
location and lithology of the well, for example, clay
content, pore-fluid type, grain density and grain transit
time for the conversion from density and sonic logs, that
in general are unknowns and must be determined from
rock sample analysis.

Geophysical well logs generally provide a good
representation of the in-situ conditions in a lithological
unit. However, as with most well-logging measurements,
the sonic log does not provide a direct measurement of
reservoir porosity, the parameter with which it has been
traditionally associated with. In like manner, porosity
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conversion from bulk density log requires that the grain
density and fluid density be known (Vernik, 1997).

[t seems obvious that no single log
measurement is enough to obtain reliable values of
porosity. Additional data would be required from the
pore fluid and grain material, which normally are not at
hand except for special studies in cored reservoir
intervals.

Some conventional machine learning algorithms
have been applied in predicting reservoir evaluation
parameters, such as Back Propagation neural network
(Leite and Vidal, 2011; Para et al, 2003; Shi et al, 2016;
Wang et al, 2018), Support Vector Machine (Wang and
Peng, 2018; Feng et al, 2020) and other shallow
machine learning algorithms (Talkhestani, 2015; Wang
and Peng, 2019; Haklidir, 2020; Mahmoud et al, 2020;
He et al, 2020). Deep Learning methods specifically
convolutional neural network (CNN), recurrent neural
network (RNN), and stack auto encoder (SAE) were also
successfully applied in predicting reservoir porosity
(Zhang et al, 2021). However, most studies on
predicting reservoir porosity were done using logs
inputs. This study used sedimentological properties as
inputs to predict porosity using a robust database of 93
reservoirs from the Norwegian continental shelf.

[I. DATABASE

The data for this study includes numeric and
categorical descriptions of 93 reservoirs across the UK
and Norwegian sector of the North Sea. 75 reservoirs
from the Norwegian sector are from the Norwegian
North Sea, Norwegian Sea, and the Barents Sea, while

the remaining 18 reservoirsare from Viking graben on
the UK sector. All the reservoirs were classified using the
SAFARI schema into three gross depositional
environments (Fluvial, Paralic/shallow marine and Deep
marine). SAFARI is a Joint Industry Research Project
between the University of Aberdeen and NORCE
Research in Bergen, supported by a consortium of 16
companies, the Research Council of Norway and the
Norwegian Petroleum Directorate. The goal of the
SAFARI project is to develop a fully searchable
repository of geological outcrop data from clastic
sedimentary systems for reservoir modelling and
exploration  (www.safaridb.com). SAFARI uses a
systematic hierarchical schema to classify sedimentary
rocks into gross depositional environment (GDE),
depositional environment (DE), sub-environment and
architectural element (AE).

Further parameters which potentially influence
permeability were also recorded for each of the
reservoirs in the database that was used for this study.
Parameters used for this study are gross depositional
environments, reservoir depth, diagenetic impact,
porosity, permeability, and stratigraphic heterogeneity
(Table 1). Stratigraphic heterogeneity was defined on a
scale of zero to eight, considering the vertical and
horizontal heterogeneity of a given reservoir's
depositional sub-environment following Tyler and Finley
(1991), also summarized in Manzocchi et al. (2008). In
this scheme, zero refers to a reservoir with no vertical
and lateral heterogeneity while eight refers to a reservoir
with high vertical and horizontal heterogeneity (Fig. 1).

Horizontal Heterogeneity

ApouabousjoH |e21349A

Medium

Figure 1: Depositional heterogeneity and flow unit diagram showing heterogeneity scale used for all the different
Sub-environments, 0 = means low vertical and horizontal heterogeneity, highly connected sand reservoir with no
clay or shale barriers. 8 = extremely heterogeneous, low net to gross reservoir sand bodies are isolated within clay
or shale intervals (Modified after Tyler and Finley 1991; Aliyuda et al., 2020).
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III. METHODS

Five machine learning algorithms were used for
the study; these are Linear Regression, Support Vector
Machine (SVM), Boosted Tree, Bagged Tree and
Random Forest. Boosted Tree and Bagged Tree are
ensembles techniques of the Decision Tree methods.

Regressions are statistical technique that
approximate the relationship between a dependent
variable (the response) and one or more independent
variables. Linear regression is mostly used for
forecasting and finding out cause and response
relationship between variables. Regression techniques
mostly differ based on the number of independent
variables and the type of relationship between the
independent and dependent variables. Linear
regression models are often plagued by a significant
bias (Seber 1977; Mann 1987), where the predictor
variables are cross correlated with each other and with
the response variables, this results into the models
reporting high accuracy but do not make accurate

prediction of the new data. Some alternatives to linear
regression are regularised linear regression approaches
such as LASSO regression, Ridge regression, Elastic
Net and Non-parametric regressors, usually based on
decision trees.

Decision tree regression takes multiple columns
of potential predictor variables and finds a subset of
predictor columns that best account for the variance of
the target column values (Fig. 2). Boosted Decision Tree
regression algorithms together with Bagged Decision
Tree are ensembles of regression decision trees. In
boosted regression, the algorithm learns by fitting the
residual of the trees that preceded it, thereby improving
accuracy with some small risk of less coverage. Bagged
regression assumes a basic model structure as the one
developed in a decision tree regression. Then, it divides
the source data into several bags or groups and fits the
same assumed model structure to each bag of data.
Bagged regression aggregates the model estimates for
each bag of data into one overall model.
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Figure 2: Decision tree regression schematic of a reservoir rate model, an example of a decision tree split at each
node (Aliyuda et al., 2020).

Support vector machine (SVM) is a supervised
machine learning algorithm that are commonly used to
analyse data characteristic of both classification and
regression problems. In SVM, each of the training data
points is marked as one of two categories and then
iteratively builds a region that will separate the data
points in the space into two groups such that the data
point in each region is well separated across the
boundary with the maximum width. Support vector
machine can generalize the characteristics that
differentiate the training data that is provided to the
algorithm. This is achieved by checking for a boundary
that differentiates the two classes with the maximum
margin. The boundary that separates the two classes is
known as a hyperplane (Cortes and Vapnik 1995;

© 2022 Global Journals

Aliyuda and Howell, 2019; Ali et al., 2021a; Ali et al,,

2021b).

Random forest is a common non-parametric
regression approach which aggregates an ensemble of
decision trees in order to arrive at a result. It predicts by
taking the mean of the output from various trees.
Increasing the number of trees increases the precision
of the outcome.The decision trees are generated in
parallel, and each split is made from random subsets of
the dependent variables. Decision trees generated
through taking random columns from the dependent
variables are less prone to overfitting (Breiman, 2001).
This technique allows random forests to be more robust
than decision trees.



Data for this study were normalised using min-
max method, other pre-processing techniques
performed on the data include a split of the data into
training and testing sets. These techniques prevent
against over-fitting of the models. The training set is
used to train the model, whereas the testing set is used
to detect the accuracy of the model and output the
predicted reservoir porosity.

Explained variance or R-squared (R2), square
root of the mean squared error (RMSE) and mean
absolute error (MAE) were used to estimate the
performance and the accuracy of the trained models:

Database

_ NYxy—Yx Xy
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Test data
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parameters

PVT and
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Field
development
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Figure 3: Workflow used to show the rundown of the procedure from building the database to training and testing of
models (adopted from Aliyuda et al 2020).

IV. RESuULTS/DISCUSSION

The distribution of some of the major predictors
of the model is presented in Fig. 4, 5 and 6, these
predictors are reservoir depth of burial (Fig. 4), gross
depositional environments (Fig. 5) and reservoir

stratigraphic heterogeneity (Fig. 6), as well as the
response variable (Fig. 7).

© 2022 Global Journals

Global Journal of Computer Science and Technology (G) Volume XXII Issue I Version | E Year 2022



Global Journal of Computer Science and Technology (G) Volume XXII Issue I Version | E Year 2022

MACHINE LEARNING ALGORITHMS FOR PREDICTING RESERVOIR POROSITY USING STRATIGRAPHIC DEPENDENT
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Figure 4: Distribution of reservoir depths of all the 93 reservoirs in the database. About half of the reservoirs are
buried below 2,000 meters subsea.
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Figure 5: Proportion of the gross depositional environments of the reservoirs in the database.
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Distribution of Stratigraphic Heterogeneities
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Figure 6: Distribution of stratigraphic heterogeneities in the database. Low values represent low heterogeneity, high
values represent high heterogeneity.

Distribution of Reservoir Porosity
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Figure 7: Porosity distribution of all reservoirs in the database. Reservoir porosity ranges from a minimum of 10% to
a maximum of 37%.

Figures 8 and 9 demonstrate the correlation  slight decrease in porosity with increase in depth,
between two key predictors -reservoir depth of burial  except for a few outlier points which might indicate early
and stratigraphic heterogeneity with reservoir porosity.  migration of oil, halting reservoir porosity decline with
For the porosity against reservoir depth plot, it shows a increasing depth. The machine leaming algorithms
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learns from these data to make prediction. The
relationship between porosity and reservoir stratigraphic
heterogeneity (Fig. 9) is not as strong as the one
between reservoir depth and porosity ( Fig. 8), the plot

still shows some level of correlation between the two
variables.
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Figure 8: The relationship between reservoir depth and porosity, all measurements are in fraction (from 0to 1),
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Figure 9: A plot of reservoir stratigraphic heterogeneity against porosity. Both measurements are in fraction.

We trained five different models using 5 different
algorithms: Linear regression; support vector machine
with a Gaussian kernel function, Boosted Tree with a
minimum leaf size of 8, 30 number of learners and
learning rate of 0.1; Bagged Tree with minimum leaf size
of 8 and 30 number of learners; random forest
regression with surrogate and 200 trees. The

© 2022 Global Journals

performance of the different models was compared
using three metrics (Table 2), random forest model
outperformed all other models. The comparison does
not include model training time as no model took up to
one minute to train.



Table 2: Performance of the different models trained compared using R-squared, root mean square error (RMSE)
and mean absolute error (MAE).

Models R2 RMSE MAE

Linear Regression 0.57 0.155 0.116
Support Vector Machine 0.62 0.145 0.112
Boosted Tree 0.52 0.163 0.128
Bagged Tree 0.44 0.177 0.139
Random Forest 0.75 0.118 0.0028

Figures 10, 11 and

12 demonstrate
relationship between the predicted porosity and the
actual porosity in the database for the random forest

the

model. Fig. 12 shows a better match between the

All data

Predicted Porosity

0.200

0.400

0.600 0.800

Actual Porosity

1.000

1.200

predicted porosity and the actual porosity in the test
data with R? score of 0.87, compared to Fig. 10 and 11
with an R? of 0.75 and 0.71 respectively.

Figure 10: The relationship between predicted porosity and actual porosity for both training and testing data from the
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Figure 11: Cross plot of actual and predicted porosity for the training data.
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Figure 12: Relationship between the actual and predicted porosity for the test.

V. CONCLUSION

The machine leamning technique of predicting
porosity has numerous advantages over traditional
techniqgues such as the empirical/semi-empirical
formulae, Wyllie's equation and the density equation for
porosity conversion where some suits of logs are used
to predict porosity. The workflow shown in this study
does not depend on any predetermined logs, it relays
on a detailed characterization of the reservoir and its
sedimentology. The machine learning approach
represents a pragmatic approach to the classical log
conversion problem that over the years has caused
dilemmas to generations of geoscientists and petroleum
engineers. The method requires no underlying
mathematical models or costly assumptions of linearity
among variables. Predicting porosity by using
sedimentological parameters can effectively reduce the
high cost of using petrophysical methods such as
nuclear magnetic resonance and other logging
methods.

The main limitation of the method is the amount
of effort required to build a robust database, pre-
processed the data and partition the data into training
and testing sets, which is common for all models relying
on real data, and the time to train and test the models.
On the other hand, once established, the application of
the models requires a minimum of computing time.

For the five porosity models trained, we find that

models trained using random forest algorithm

© 2022 Global Journals

outperformed all the other models. The model has an R-
squared score of 0.75 and MAE score of 0.0028.This
study shows that machine learning has a strong
potential to solve some important subsurface problems
and could be an alternative to conventional methods of
predicting porosity. This method can predict porosity not
just around a wellbore but for some distance away from
the well.
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E-Marketing and its Influence in the Delivery of
Services Atguaranty Trustbank (Gt Bank Cape
Coast)

Mark Quaye Affum

Abstract- This paper specifically looks at how electronic
marketing is affecting and contributing to the service delivery
in Guaranty Trust Bank (GT Bank Cape Coast Branch). The
study uses questionnaires to investigate the level of influence
the internet has on consumers in their choice and decision-
making on financial service and also to determine the amount
of expenditure GT bank spend annually on the use of
electronic marketing.

In terms of GT Cash Machine (ATM), clients were
satisfied about, how the machine works, always is on good
condition and perfectly working. From the statistics it can be
seen that 90% of the clients approved of their service through
the ATM machine.

Overall, the management of GT bank should increase
its activities on the internet and more sensitisation should be
given to clients about its operation on the internet, so that
clients will patronize its electronic services.
Keywords: e-marketing, influence,
industry, digital transactions.

services, bank,

[. INTRODUCTION

he influence of e-marketing in the service industry
Tin general and marketing in particular has been

examined from a different of perspective. Each of
these has been concerned with the unique features of
the medium through which the marketing n message is
being transmitted and the effects of digital transactions
or relationships between an organization and its
customers.

The development of theories for strategic
internet marketing have proliferated since 1999 and the
acknowledgement of the growing sophistication of
internet marketing in strategic planning has arguably
had a strong influence on the quality of websites,
services and other electronic messaging systems in
communicating effectively with consumers.

E-marketing also involves strategic use of all
available information devices, hard media and software
applications for reading electronic text and graphical
context. Further e-marketing strategies are not limited to
business dependent upon or actively participating in e
business, but they do contribute towards the
transformation of a traditional organization into an e
business. This research is designed to summaries

Author: e-mail: affummark@yahoo.com

literature pertaining to e-marketing and to demonstrate
how it has influenced positively negatively on the
services as well as products in the service industry.

Today, it is fashionable to talk about the new
economy; we hear that businesses are operating in a
globalized economy that things are moving at a
nanoseconds pace that our markets are characterized
by hyper competition that disruptive techniques are
challenging every business and that business must
adapt to the empowered consumer.

The old economy seemed simpler. It was based
on the industrial revolution and on managing
manufacturing industries. Manufacturers standardized
products in order to bring down cost. They aimed to
continually expand their market size to achieve
economies of scale. They tend to relocate their
producers and policies in every geographic market. In
contrast, the new economy is based on the digital
revolution and the management of information. It can be
dispatched to a great number of people who are on a
network and it can reach them with great speed. To the
extent that information is public and accessible, people
will be better informed and able to make better choices.
The fact that today's economy and businesses are
hybrid of the old economy and the new economy.

Businesses need to retain skills and
competencies that have worked in the past, but they will
also need to add new understanding and competencies
if they hope to grow and prosper. Businesses are
adjusting their marketing practices to meet new
conditions. Businesses and their marketers are getting
involved in electronic business and consumers’
relationship management.

Electronic business describes the use of
electronic means and platforms to conduct a company's
business. The introduction of internet has greatly
increased the ability of companies to conduct their
business faster, more accurately over a wider range of
time and space, at reduced cost and with the ability tO
customize and personalize customer companies have
set up websites to inform and promote their product and
services.

Electronic commerce is more specific than the
electronic business and this has given rise to electronic
marketing and electronic  purchasing. Electronic
marketing is the use of technology to enable more
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effective ways of achieving sales to new and existing
customers. It also describes company effort to inform,
communicate, promote and sell its products and
services over the Internet. The Internet today functions
as an information source, an entertainment sources, a
communication channel, a transaction channel and even
a distribution channel. One can use it as a shopping
mall, a television set, a newspaper or a phone.

The Internet provides marketers and consumers
with opportunities for much greater interaction and
individualization. Bill Gates, chairman of Microsoft said,
'"The internet is not just another sales channel it will
transform your business. The future company will
operate with a digital nervous system".

The digital revolution has place a whole new set
of capabilities in the hands of consumers and business.
This has provided consumers with a substantial
increase in buying power, a greater variety of available
goods and service. Businesses are also benefiting in
this digital revolution age as businesses can collect
fuller and richer information about markets, customers,
prospects and competitors.

The Internet provides a more accurate and
faster way to send and receive information, orders,
transactions and payments between businesses their
partners and their customers. The Internet provides an
array of opportunities enhance the sales process, the
customer buying process and the customer operating
process. This has cad to businesses adopting more
efficient and receive information, orders, transactions
and payments between busy partners and their
customers. The Internet provides an array of
opportunities enhance the sales process, the customer
buying process and the Customer operating process.
This has cad to businesses adopting more efficient and
effective business techniques and cost effective
measurers.

[I. STATEMENT OF THE PROBLEM

The aim of every business is to maximize profit
through the most cost effective measure. With the
introduction of information technology, more businesses
are taking advantage of the electronic marketing in the
new economy.

Institutions such as Joy FM, Metro television,
British Broad Casting cooperation, Peace FM,GT bank,
standard charted bank among others are using the
interest to reach millions of customer both loyal and
potential within and without the country.

Businesses are using the Internet as a source of
distributional channel, promotional campaigns. In terms
of advertising, sales promotion, direct marketing to
inform, persuade customers and potential customer on
the availability of their product or service on the Internet.
The Internet has become such a big enterprise that
more people are embracing the use of the Internet to
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transact business and also to obtain valuable
information.

A visit to any other cafe reviews the extent
obsession with the use of the Internet through the
member of people patronizing the technology. Given the
number of advertisements that one sees on the Internet,
it is fair to assume that hug amount of funds are
invested in this venture (e-marketing). It is therefore
important to establish whether the financial institution for
example GT bank is recording higher patronage for their
service as a result of the use of electronic marketing.

[1I. OBJECTIVES OF THE STUDY

The aim of the study is to

1. Determine the level of influence the Internet has on
consumers in their choice and decision-making on
financial service.

2. Determine the amount of expenditure service
industry especially GT bank spent annually on the
use of electronic marketing

3. Determine the profit maximization of the service
industry especially GT bank since embarking on the
use of electronic marketing.

4. To advice the financial institution especially GT bank
on how to package its product on the Internet.

IV. SIGNIFICANCE OF THE STUDY

1. The finding of the study will help the service industry
especially GT bank to discover strategies to improve
their sales process. For example though better
market space, product targeting among others.

2. The study would also provide useful
recommendation that would help financial
institutions on how the package its products or
service on the internet.

3. The study will also be useful for customers in their
operating process. This will enable the customers to
achieve more benefits while the product is in use.

V. METHODOLOGY

A qualitative research design will be using a
structured questionnaire to obtain data on:

1. What qualities attract client to their choice of bank.

2. The things that really attracts consumers when
using the Internet.

3. What consumers wok out for when browsing.

A combination of both close and open ended
questionnaire will be administered can the sample
respondent made up clients at the selected banking
walls and as well as selected internet café users.
Respondent will ask to answer question by self-
administration in case of literate and interview interns of
illiterate of the respondent. Secondary data will also be
obtain from the banks management to ascertain the



banks level of business transaction in the use of
electronic marketing and their perception of responds in
the same area.

VI. LIMITATIONS OF THE STUDY

Although this research promises to be a good
managerial tool for efficient and effective the service
industries is burdened with several constraints.

1. The research work is solely financed by the
researcher.

2. There are logistical constraints, in terms of acquiring
resource materials.

3. The researcher is going through difficulties sourcing
information from various respondents due to
stigmatisation and victimization among the
respondents in volunteering information. However
this constraint will not restrain the researcher from
carrying out this survey.

VII. RESEARCH QUESTIONS

1. Is e-marketing having positive or negative impact on
the service industry?

2. Are customers benefiting from the use of the
Internet?

This research work at the end of the day will
either prove or disapprove these views about electronic
marketing in the service industry.

VIII. LITERATURE REVIEW

a) Introduction to the marketing concept

The marketing concept holds that the key to
achieving organisational goals lies in determine the
needs and wants of the target market and delivering the
desired satisfaction more efficiently than competitors.

The success of every company lies in first
knowing who your clients are? In other words knowing
your target market. Secondly, gearing all resources at
your disposal to satisfy the needs of your target
customers in other words having a deep sense of
respect for the needs and expectation of your client and
as a policy being client oriented. Thirdly, motivating your
employees to achieve high morals among them and in
turn produce high quality and valuable service to target
clients.

The marketing concept rest on four (4) main
pillars as has been analysed below;

The first of these is "market focus" it is said that
no company can operate in every market and satisfy
every need. As such companies must design their target
markets carefully and prepare a tailored marketing
programme for each every market and satisfy every
need. As such companies must design their target
markets carefully and prepare a tailored marketing
programme for each target market.

*Customer Orientation" it is important to satisfy
the needs of the clients, due to the high cost of client
attraction as opposed to client retention."Customer
Retention" is therefore more critical to an organization
than Customer than Customer Attraction". The key to
customer retention is customer satisfaction. A satisfied
customer will visit the facility again. For banking services
when the needs arises, and talk we favourably about the
bank facility to others, pay less attention to competing
bankers.

To ensure customer satisfaction, GT Bank, has
given beyond satisfying its customers to delighting its
customers. This will facilitate the favourable "word of
mouth" for the institution. Dissatisfied customers spread
negative word of mouth about the institution.Thirdly,
another pillar of the marketing concept requires
institutions to carry out internal marketing" as well as
"External marketing". Internal marketing describes the
work to train; motivate employees to serve customers
well. Berry how argued that the most important
contribution the marketing department can make is to
"exceptionally" clever getting everyone else in the
organization to practice marketing. External marketing
describes the normal work to prepare; price distributes
and promotes the service to consumers well. Internal
marketing must be seriously pursued before embarking
on external marketing.

b) The service concept

The service concept holds that consumers will
favour those products that offer Managers in these
service-oriented the most quality or performance.
Organizations focus their energy on marking good
product and quality service and improving them over
time.

c) The nature of service

One of the mega trends of recent years has
been the phenomenal growth of service. A service is any
performance that one party can offer to another that is
essentially intangible and does not result in the
ownership of anything. Its production may or may not be
tied to a physical product.

d) Types of service

Service organizations can be distinguished
based on their nature of ownership. This is whether they
are from the government sector with its courts,
employment service, hospitals, loan agencies, and
schools are in the service industries. The private non-
profit sector with it museums, charities, churches,
colleagues, hospitals, and foundations is in the service
business. A good part of the business sector with its
airline, bank, hotels, medical practices and realestate
firms is in the service business. Many workers in the
manufacturing sectors, such as computer operators,
accountants and legal staff are really service providers.
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e) Characteristics of services

In designing marketing programmes, a service
organization such as GT bank must consider the under
listed factors.

) Intangibility

Unlike physical products, services cannot be
seen, tasted, fell, heard or smelled before they are
bought. Example, a person investing in the bank cannot
see the exact result before the purchase. To reduce
uncertainty buyers will look for evidence of the service
quality. They will draw inferences about quality from the
place, people, equipment, communication, materials,
symbols and price that they see. Therefore the service
provider's task is to manage the evidence to "tangibilise
the tangible".

Service marketers are challenged to add
physical evidence and imagery to abstract others. For
example, suppose a bank wants to position itself as the
"fast" bank. It could make this positioning strategy
tangible through a number of materials tools. Place,
people, equipment, communication material, symbol,
price. Service marketers must be able to transform
intangible services into concrete benefits.

g) Inseparability

Service inseparability means that services
cannot be separated from their providers that are
services that are typically produced and consumed
simultaneously. If a person renders a service then the
provider is part of the service. Because the client is also
present as the service is produced provider. Client
interaction is a special feature of service marketing. For
example in the bank, the customer service manager,
bank manager, the cashiers and so on are part of the
service.

The second feature of service inseparability is
the presence or involvement of clients. For example in
the banking institution, of the customer complaint desk
where other clients are present whilst one is being
attended to. The third feature is how the service
providers work fast. For example the clients coming to
redraw money in the bank should be attended quickly.
The service organisation can train more service
providers and build up client confidence to avoid
dissonance.

h)  Variability

Service variable means that the quality of
service depends on who provider then as well as when,
where and how they are provided. Services are highly
variable. For example Banking institutions such as GT
bank, standard chartered bank, Eco bank have a
reputation for providing better service than most
banking institution.

Service buyers are aware of this variability and
often talk to others before selecting a service provider.
Service firms can take three steps toward quality control.

© 2022 Global Journals

The first is investing in good hiring and training
procedures. The Recruiting the right employees and
providing them with excellent training is crucial
regardless of whether employees are highly skilled
professionals or how skilled workers.

The second step is standardizing the service
performance process throughout the organisation. This
is done by preparing a service blue print that depicts
events and processes in a flow chart with the objective
of recognizing potential points. The third step s
monitoring customer satisfaction through suggestion
and complaints systems, customer surveys and
comparison shopping.

i) Perishability

Service perishability means that services cannot
be stored for later sale or use. The perishability of
service is not a problem when demand is steady. When
demand fluctuates, service firms have problems. For
example, during the working days, banks
complementary services such as television for client
waiting to be served.

J)  Lack of ownership

Service products lack the quality of ownership.
The Service Consumer often has access to the service
for a limited period of time. Example, the client does not
visit the bank unless he or she has to transact business.
Due to the lack of ownership of service, service
providers must take a special effort to reinforce their
brand identity and affinity with the consumer by turmning
the disadvantage of non-ownership into benefit. For
example, customers complaint manager can se his
skills to help client solve their problem about their
insecurity they are having with the banking services.

k) The service triangle

Transaction marketing is part of a larger idea
called relationship marketing. Relationship marketing
has the aim of building mutually satisfying long-term
relations with customers, suppliers, distributors or order
to earn and retain their business. Relationship marketing
builds strong economic, technical and transaction costs
and time. The ultimate outcome of relationship
marketing 1sthe building of a unique company asset
called marketing network. Five different levels of
relationships can be formed with clients who have
purchased on institution services.

Firstt, we have the basic, where bank
professional offers the service but does not follow up in
anyway.

Secondly, the relative relationship is where the
bank professional offers the service and encourages the
client to complain through the customer complain line if
he or she has a problem. Third, accountable relationship
with client is where the bank professional's follow-up or
call the client a short time after transacting business with
the bank to check where the client is satisfied with the



service offered. Fourthly, proactive relationship is where
the bank professional in the bank contact the clients
from time to time about the new service issues.

Fifthly, partnership relationship is where the
bank works continuously with the client to discover ways
to provide better value of services. It must be noted
however that relationship marketing depends on how
many clients the bank has and their profitability.

INTERNET MARKETING- PRINCIPLE OF
INTERNET MARKETING

VIIIL

Every now and then a technology comes along
that is so profound, so universal, that its impact will
change everything. It will transform every institution in
the world. It will create winners and losers, it will change
the way we do business, the way we teach our Children
Communication and interact with individuals" said by
Lou Gerstner, chairman of IBM. Internet refers to the
network of linked computers around the world.

Internet is a tool that is being used to assist
business processes taking place behind the séances
out of the public eye. Marketing is about communicating
between a business offering product or Service to a
market that may recognize these goods or services.

Long before the growth of web, it was essential
for businesses if they were to compete successfully to
think about how their products were going to meet the
needs of the people who might buy them. The marketing
principles are aimed at satisfying customer needs
profitably and they apply at all-time whether a business
is online, or offline. These principles under pin the
tactical tools described earlier as the 4ps. The principles
include.

1. Listening to customers; finding out what they want

from your products.

Getting as close to customers as possible

Involving customers

Serving customers well

Seeking out the best customers

Trying to nurture customers into a lifelong

relationship with your firm and working to repeat this

every time you do business.

7. Constantly testing the market,
improving.

8. Adding value in everything you do for customers.

S A

measuring and

[X. MARKETING-THE DIFFERENCE BETWEEN E-
MARKETING AND INTERNET MARKETING

a) Marketing principle online

E-marketing refers to the use of ICT as a vehicle
for marketing practice as well as the creation of new
form of electronic product. The Internet helps business
to acquire a good knowledge of customers because it is
a way of connecting everyone who is online. According
to Dave Chaffey (2002) forecast of global users of the

Internet show dramatic growth over the next few years
and research complied by Nua Intermnet surveys in Sep
2002 showed a worldwide total 605. 6 million people
online.

The Internet is a "pull medium" meaning that on
the whole it is Individual Consumer Choice to visit the
website they are interested in ad to pull out the goods or
services they want. The specific purpose of marketing
online business is to offer something that makes visitors
want to stay ad look around a website.This is often
referred to as the stickiness of a site.

X. THE E-MARKETING REMIX IN B2C MARKETS
(BUSINESS TO CONSUMER)

a) Online product

It is not possible to touch, smell or taste
products on the intermet, so a powerful attraction for
private consumers to purchase many tangible products.
The full range of human senses is absent on the web.
The inter net on the other hand is ideal for adding
considerable value to every pro9duct made available
online and marketers have to think of the ways this can
be done. One method of doing this is to build into the
product exclusive and relevant information often
personalized for the customer. Example @www.gt.com,
the consumer can seek technical advice on investment,
savings, purchasing of shares, bills, among others.
Product can be entered online in various ways.
These include:

*  Extensive product endorsement from previous
customers Lists of customers Warranties Money
back offers

Additional customer back-up services cross
selling or related or complementary products

Expect advice
Improving the online experience of the private
customer and encouraging a length ithe

b) Online price

Traditional pricing model, could work out
desirable price base on production cost plus and profit
margin or on set profit targets or base prices on the
prices of the competition in the market. Businesses
selling on the web have greater capacity to vary prices,
and new pricing models are tending to be based upon
the old question.

Prices can be stored digitally in databases and
software. The effect of Internet technology on the ability
of marketers of marketers to establish and maintain a
pricing strategy has been dramatic. Internet marketers
have to acknowledge that increasingly prices are being
directly set by consumer and not just accepted by them.
Finally prices can nowadays be set automatically based
on the level of demand and upon the stage a product is
within its own life cycle.
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c) Online place

The place element of traditional marketing has
been significantly changed in the online economy.
Consumers now have many more online options. For
purchasing, consumers can go directly to a supplier's
site. However, new types of middleman are appearing
on the Internet. These can be neutral intermediate site
that functions to bring buyers and sellers together or
they can be intermediaries. That is sites holding
information that is of benefit to both customers and
suppliers. The significance of getting products to
customers is obviously huge.

One of the most successful products in the
physical world for example is Coca Cola. This success
is not just base on an excellent product; it is also base
on excellent distribution. Coke is available almost
everywhere people might want to drink it. The same
approach applies in the online world. If gt.com wants to
sell financial advice, shares, bills, loans, they have to
consider placing links to their sites in many other places
on the web where they feel people might wish to buy its
product or services.

d) Online physical evidence

Customers often make a choice of whether or
not to purchase goods or services simply based upon
how the business works or feel to them. All physical
things connected with the business should therefore
give out positive images. The first piece' of physical
evidence is the web site itself. In experiencing the
website, consumers need to feel they are in a
professional environment. In much respect the website
represent the brand. Because we all have certain brand
loyalties or preferences and a brand is often seen as a
solidly reassuring thing. The marketing intention is to
help create a quality online brand using the website. A
site needs to be professionally designed, have dear and
easy navigational aids and have a consistent look about
it.
e) Online processes

The ideal situation with private online
consumers does not attract them to a website but to
convert the visit to a sale. In ensuring that all customers
orders are fulfilled, Internet marketers will have to
consider a subset of processes that will lead to accurate
and helpful information being available both internal to
the business and external to customers. The following
set of processes is vital for online sales success:

e The process of responding to an enquiry
e The process of ordering

e The process of updating and recording stock
available.

e The process of updating website information.
e The process of acknowledging an order.

© 2022 Global Journals

The Internet Marketing functions needs to
coordinate these processes, because ultimately they all

concemed with the relationship with the online
customer.
) Online promotion

The promotion remix in Internet includes

presentation and involves two aspects that is promoting
the fact that a business website exist and promoting
specific offering from a website. There are several ways
of communicating a marketing message to private
consumers.

These includes:

*  Banner Advertisements Web public relations
*  Direct e-mails

*  Affiliate Programmes

*  Pop up advertisements)

g) Banner Advertisements

A space across the top of a web page, usually
with animated content, advertising products or services
from another business is known as a "banner ad".
Banner ads can be exchange between sites that offering
complementary products or service or that can
specifically target onto sites, where it is felt that the
audience will be appropriate. Banner ads can be
accurately targeted on to sites that are likely to have the
audience a business is hoping to attract. For example,
in consumer markets a business selling gardering
products can target an online gardering publication and
have their banner places in a prominent page. Retired
people can also be targeted through sites geared
towards the elderly. The choice for online markets is
based upon which sites attract most of the relevant
target audience and where, within those sites most
visitors will view your advertisement.

h)  Web page relation (PR)

A cheap and easy way of achieving publicity on
the web is by releasing news, stories of interest to the
online public. The Internet is a "pull" medium, meaning
that the whole rationale of having an online presence is
that web surfers approach a website in order of extract
or "pull" out information. Markets must consider the
perspective of the various consumers of Internet
information.

i) Direct e-mailing

The practice of sending out unrequested e-mail
is spamming. It is the easiest thing in the world to send
out hundreds even thousands of e-mails to
unsuspecting people. The trouble is that sending out ten
thousand e-mails might get 50 people interested in
whatever product or service one has to offer and 9,950
people thoroughly annoyed.

If Internet marketers are going to tap suite the
potential benefit of e-mail, they need to consider ways of



by passing any accusations of spamming. To do this
they might use option mailing. This means that before
sending anyone any mail they seek permission first,
hence the sometimes used term 'permission marketing'.
The benefits of permission based e-mailing are
considerable according to a survey quoted in e-
marketer (October2002).

The survey by Quires, found that sixty seven
percent of consumers believe that the quality of opt-in e-
mails positively influenced their opinions about the
companies sending them and fifty three percent said
that such e-mails had on influence on what they
purchase. Permission mailing can initiate positive
customer relation and enable tailored offers to
customers. Marketers must be extremely careful when
considering both e-mailing and RR on the Internet.
Because the Internet is a network, the effect is that news
travels very fast.

j)  Marketing services

A Service is still a product, even though it is
something that we cannot see or touch. Online services
include banking, insurance, tourism, information,
financial and legal advice, education and many more.
Online service businesses exploit the essence of the
Internet as a context driven network.

A major difference between marketing a service
product and a tangible one is that whereas a tangible
product order has to be fulfilled through storage and
distribution to the purchasers, a service product, an
online business is often entering into an ongoing
relationship with client overtime rather than merely
opening and closing a single transaction. For example
online banking is one of the most successful businesses
available through the Internet. A customer can access
his or her accounts, view transaction histories, transfer
funds and pay bills at his or her own convenience.

The Internet is also an ideal medium for
delivering insurance information and it is possible online
to get details of many types of insurance cover.
Everything from cars, life, pets, business, and holidays
can be insured. The Internet also offers auctions. A
traditional auction would be held in a specific location
and potential bidders would have to travel there,
examine the .The Internet also offers auctions.

k) The e-marketing remix in b2b markets

Internet marketing is not of course just
confirmed to business selling products to private
consumers. It's also important to businesses selling to
other businesses the money value of online transactions
between businesses is greater than the value of
transactions with private consumers.

BENEFITS OF INTERNET MARKETING IN
THE FINANCIAL SERVICES

XII.

The benefits derived by various online
customers therefore tend to be different. In business to
business (B2B) markets, businesses are trying to serve
and meet the needs of other businesses and
transactions are offered based on long term agreements
to do business with each other. In business to consumer
(B2C) markets, private consumers tend to buy for social
reasons to do with personal tastes and preferences. Al
online businesses need to engage in marketing whether
their customers are other businesses or private
individuals.

a) The potential benefits of Internet marketing is
customisation
Customisation is the experience that each of us
can now enjoy a personal offer from a website that is
tailored to suit our individual preferences. Customisation
is important because it gets to the heart of what
marketing is about, that is meeting customer’s needs.

b) Secondly, interactive shopping

The experience of buying a product online can
never be exactly the same as buying in shop in town.
Some online businesses are attempting to use web
based technology to create a more interactive
experience for the shopper and in doing so create a
relationship that will keep them. It is far more productive
to attract and retain customers that acquire new ones.

c) Thirdly, ability to compare and select product

In both B2C and B2B markets, the Internet
offered greater opportunities to compare the offers of
online business. Several electronic market places exist
where consumers can compare and select competitors’
products.

d) Fourthly, dynamic pricing

The price is automatically altered to suit the
particular circumstances either of the markets or the
buyer and everyone involved in a transaction has the
chance to gain.

e) Fifth, digital complaints and chat

Online complaints services exists to make a
business out of assisting consumers in any complaint
about an online product or service. Consumer's benefit
by being able to add their complaint to those gathered
by the specialist firm and there by achieve added
collective effect. A fee is paid to the complaint service
company who are able to write to the online firm
concerned and elaborate the concerns.

) Sixth, payment systems

A major benefit to online consumers is the ease
and speed, with which transactions can be completed
ever the Internet. A decision on the part of the private to
purchase tickets for an event can be quickly converted
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to a firm booking through a secure credit card
transaction.

g) Accessibility

For some people the Internet is simply not
accessible at all. These people have some form of
disadvantage that just prevents them from taking full
advantage of the benefit the Internet offers.

XIII. OPPORTUNITIES FOR INTERNET
MARKETING IN THE FINANCIAL SERVICE

The Internet offers several new opportunities for
businesses to re-establish themselves online. To be
able to serve a market more importantly a particular
segment of a market, an online business needs to know
all about, it. It must be an intelligent business in terms of
being well informed about trends or changes. There are
several ways in which Internet marketing generates new
in opportunities.

a) These involve acquiring marketing intelligence

The Internet is an ideal research tool for an
online business. It is possible to gather business
information from all over the world to monitor competitor
activities, find out opinions and feelings of potential
customers.

b) Secondly, affiliate marketing

The process of carrying links from one website
to another business is affiliate marketing and this is an
agreed business to track how many visitors pass
through a particular link on another site to their own site.
The affiliate business carrying the link will be paid either
a flat fee or commission if a sale is generated from the
referral. Commissions vary depending on the sale.

c) Third, analysis of competitors' activity

The Internet offers the opportunity for careful
and accurate analysis of what competitors are doing
online. Each company that goes online immediately
becomes open and transparent as they do so. By its
nature, the Internet is open and everyone can view its
content. Marketing activities have to include keeping a
close eye on the tactics, the ideas and offerings of
competitors firms.

d) Last but not the least, identifying customers

Online businesses sell to either private
consumers or business clients and need to know as
much as about them as they can.

XIV. THE CHALLENGES OF INTERNET
MARKETING IN THE FINANCIAL SERVICES

Whilst the Internet is offering marketing benefits
and opportunities on a massive scale it also throws up
many challenges. The challenges have to be face and
overcome if a business is to compete in the online
world. The Internet offers a new channel through which
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the processes involved in adding value take place. But
just as the Internet represents a new channel of
opportunities, so it causes potential conflict and
challenges.

a) Meeting customer expectations

The constant availability and convenience of the
Internet  has been reinforced with  increased
personalisation and price transparency.

b) Online merchandise

Secondly, through the Interet, merchandise is
becoming available in mass customised form allowing
customers to enter personal measurements for parts
before ordering or allowing computer manufacture to
encourage customers to configure their machines online
as they order. Customers will increasingly demand or
expect this one to one online attention.

c) Thirdly, information overload

Because marketing requires a business to focus
beyond and outside of it, to discover information about
the market it hopes to serve, its customers and its
competitions, the business will naturally be awash with
data. Employees and system can be overloaded. There
is therefore the need at the outset to consider the kind of
data that is crucial to the business and from that to think
of the processes and information systems that will be
required to handle data.

d) Fourth, keeping pace with technological change

As the global world of e-business gather pace,
every business is having to face up to the challenge of
what to do, when to do it and how.

e) Fifth, security and payments systems

The Internet has become a global phenomenon
because it is an open network, but it is also an insecure
network. Despite this, millions of the Internet based
business transactions are taking place every minute.
Confidential, sensitive and potential demand company
details increasingly, being made available to Internet
based access. Virus hackers and other undesirables are
constantly a danger. The challenge for business leaders
is therefore a plan for security.

) Impact of e-marketing on business especially
financial institution

The Internet is having a growing impact on the
choices available to consumers in both business to
consumer and business to business market in the
financial industry. Online Consumers have a vastly
increased variety of services conveniently available from
the Internet both product goods as well as services such
as finance. For example, consumers have had the
chance to access different types of online banking of
their choice and select which institution services
conform to their needs. Secondly, consumers have the
opportunity  of  customisation  themselves  with
information on product or service alternatives, Products



comparisons, guarantees, offers, promotions and deals
offered by the financial institutions.

g) Thirdly, increased opportunity for e-learning

The Internet is turning onto be a major method
of delivering electronic learning to people of all ages.
The Internet provides the opportunity for consumers of
financial services to learn about the activities processes,
new changes of their bankers.

Fourth, the Internet has increased the ability to
engage online discussions. Customers not only have an
increased range of products and services available from
the Internet, they also have an increased ability to
engage in online discussions about products or
services. These discussion forums make use of
discussions about products or services. They also make
use of the ability of the Internet to enable 'synchronous'
communication. This is text-based chat between
different users who are logged on at the same time.
Consumers can compare experience of products and
seek advice.

h) The power of Internet

Consumers are encouraged by their ability to
make online comment both about specific products and
about particular markets.

Fifth, consumers have the opportunity of
dynamic pricing of the services or product of the
institutions.

Dynamic pricing means that data from the
Internet can be used by software tools to constantly
change prices according to market conditions. In
markets, data about consumer’s competitor’s prices,
high and low prices for the week or month is added to
the firm's own knowledge about what1S or is not an
acceptable price for a product. Sixth, the Internet is
having a growing impact on how government sees the
service industry.

The Internet is allowing an increased flow of
information from government departments to business
and permitting business to get in touch with one of the
most relevant government departments to them, the
department for trade and industry.

Seventh, the Internet gives the level playing field
of equality of Internet presence. A well designed
website, small businesses have the confidence to
communicate message much more effectively, by
passing prejudices that might otherwise distort the
message. For example, small businesses who wants to
contract loan, seek advice from their bankers can
access the Internet without any prejudices. Last but not
the least, consumers have instant feedback of the
problems, comments, complaints that they put across to
the organisation. The Internet is having a growing
impact on the business that is selling, secondly, the
product or service that is offered for sale and thirdly the
consumer that is, the business or individual wishing to
purchase the product.

XV. METHODOLOGY

a) Company mission

The mission of management and stag of GT
Bank is to be an innovative, customer focuses group
that delivers superb products and services, ensure
excellent careers for our people and contributions
positively to the communities in which we live and work.
The primary goal is consistently to deliver top quality
total shareholder return versus our peers overtime. The
operating philosophy is "Managing for value". They
follow and the actions they take are aligned to value
creation for all stakeholders.

b) Company vision

The main vision of GT Bank is "to empower our
businesses to deliver top quality customer experience
and service, through world class operational
performance and transformation expertise. We will drive
to this goal through truly expect leadership capacity and
professional market leading specialist skills.

The management and staff believe that the only
reason for the bank existence is its clients. These clients
need services of high quality, accessible and readily
available at all times, listening employees, problem
solving management and totally satisfied customers. In
addition the bank provides financial advice on saving,
investment, and loans, share-buying among others to
clients.

All these activities which relate to the provision
of good customer service to the client need to be
organized, coordinated and directed by a truly expect
leadership and professionals that have customers
delighted and this is the responsibility of the
management and staff of the bank.

c) Strategies

To achieve its policy objectives of ensuring
quality service to its clients, the following strategies have
been put in place by the bank.

1. Establishment of 24 hours GT Cash Machines
(ATM)

2. Improvement in their marketing. Thus the bank has
invested heavily in its employee's quality and
performance through effective training and
motivating its customers. Contact employees and all
the supporting service people to work as a team to
provide customer satisfaction.

3. Establishment of complaint desk, hot lines for
customers to channel their complaints and
problems to the bank.

4. The bank has made it easy and accessible for
customers and service providers to have interactive
communication to achieve a satisfactory service
transaction by the customer.
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d) Company objectives

The objective of the bank is to:

1. Put a smile at the face of a client daily.

2. Provide high quality service standards to customers.

3. Motivate employees as well as customers to provide
customer relations.

4. Be customer focused, customer orientation, and
customer attractive and over all be able to retain our
customers.

5. Bring out innovative service for our customers.

6. Satisfy customer needs that win enduring customer
loyalty

e) Organizational set-up

A few management teams comprising the
Board of Directors, Directors, Deputy Directors, Senior
Management, Managers, Supervisors and the Junior
staffs.

) Management
Findings from the research conducted on the
management indicating that even though 76% of the

h) Customerage distribution

respondent do not have any idea about the operations
on the internet Services, but according to management
maximum sales return 1Sachieved on it internet services
event if its service are not patronized by 1tsclients. The
internet service is paid through the charges of ATM
cards users and other charges from the bank.
According to management the internet services was
connected for its clients and the entire employees in the
organization. Therefore not every information can be put
on the organizations websites.

g) Data analysis and presentation

Fifty clients at the bank were interviewed. It
consists of both staff and clients of the banks. The
questionnaire consist of the customer, bank services,
telephone banking, new service provided by the bank,
suggestions and complaints from customers and
among others. In all therefore, 50 questionnaires were
administered.

NO. OF
AGEGROUP | ResPONDENTS | PERCENTAGE
Below 18
18-30 29 58%
31-40 14 28%
41-50 3 6%
50+ 4 8%
Total 100%

On the age distribution, it can be deduced that almost all the respondents interviewed are among the

working class.

i) Service
Internet users
NO. OF
RESPONDENTS | YES | PERCENTAGE | NO | PERCENTAGE
50 12 24% 38 76%

In terms of internet users of the bank, clients do not have any 1dea about the operations of the bank on the
internet. But the few who have idea about its1nternet operations were generally satisfied with the services provide by

the bank on the internet.
j) Gt Cash Machine (ATM)No. of yes

NO. OF

RESPONDENTS | YES

PERCENTAGE

NO | PERCENTAGE

50 45

90% 5

10%

In terms of GT Cash Machine (ATM), clients were satisfied about, how the machine works, always is on
good condition and perfectly working. From the statistics it can be seen that 90% of the clients approved of their

service through the ATM machine.
k) Suggestions for services and complains

NO. OF '
RESPONDENTS COMPLAINTS | PERCENTAGE | SATISFIED | PERCENTAGE
50 18 36% 32 64%
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Respondents were generally satisfied with the operations of the bank from the statistics given above. There
were however some complaints about the banks operation. Some of the clients’ complaints were about the high

minimum balance.

NO. OF
RESPONDENTS | COMPLAINTS | PERCENTAGE | SATISFIED | PERCENTAGE
50 44 88% 6 12%

) Telephoning your branch

On the telephoning the branch, 88% of the
clients were satisfied. However 12%of the clients were
dissatisfied with the telephoning services. They believe
that not much attention is given to them when they call
their branches.

Overall, the management of GT bank should
intensify its operations on the internet and more
education should be given to clients about 1s operation
on the internet, so that clients will patronize its services
on the internet.

XVI. SUMMARY, RECOMMENDATIONS AND

CONCLUSION

a) Introduction

In the previous chapter, the data collected were
presented and analysed to investigate "E-marketing and
its influence in the delivery of services". The findings of
the study were discussed. This part ends by giving
conclusion and recommendations for consideration and
suggestions for future studies.

b)  Summary of findings

In general 88% of the 50 respondents
interviewed were satisfied with the service offered in
terms of telephone your branch, GT cash machine
service (ATM), staff reception and general services
provided by the bank. However, 76% of the respondents
interviewed do not have any idea about the operations
of the bank on the internet, but few who have idea about
its internet operation which constitute 24% were
generally satisfied with the service provided by the bank
on the internet.

The respondents were mainly of the working
class of 18-57 and above and constitute 100% of the
total sample size of 50.The research findings have
contributed positively to the operations of internets
service of GT bank.

The under listed were the main findings of the
study. Firstly, most clients of the bank do not have any
idea about the operations of the bank on the internet.
Secondly, it was also generally perceived by the
interview that clients do not have any knowledge about
new service introduced by the bank to its clients through
the internet or any promotional medium. Thirdly, the
clients also complained about the procedures you will
go through to access or secure a loan from the bank
with high interest on the loans. Fourthly, some clients
also complained about high minimum balance, high
bank rate. Fifthly, some of the respondents were also of

the view that there was the need to train their staff.
Sixthly, some of the respondents were also of the view
that the number of GT Cash Machines (ATM) was not
enough.

c) Recommendations

In terms of interest operations, the management
of GT bank should intensify its operations on the internet
and more education should be given to clients about its
operations on the internet and clients should be
encouraged through the provision of new services,
programmes, information about clients and through
other medium such as newspapers, company
magazines, noticeboards, billboards so that clients may
have the interest to patronize its services on the internet.

Secondly, there was a general view that the
management should inform, educate clients through
newspapers, telephoning clients, television, radio about
any new services introduced by management such as
the business master facility, business solution boost, the
business, cash passport operation.

Thirdly, management of GT bank should also
listen to the plight customers and reduce the minimum
balance. Management can segments its customers into
working classes such as students, worker, aged, and
this will help management distribute its charges on the
segmented balance attracts high interest rate.

Management of the bank should make it easy
and less bureaucratic for customers to access loans
from the bank.

Fifth, management should also make available
more ATM machines advantage points to customers.
Customers should also be encouraged by management
to patronise the ATM cards service, this will reduce the
pressure faced in the bank by clients at certain working
days. Sixthly, management should continue to train its
staff to provide good customer service for its clients.
The training can be in the form of customers’ reception,
service, job, and design among others.

d) Conclusion

Out of the total of 50 clients interviewed, 76%%
of the respondents do not have any idea about the
operations of the bank on the interests. However 24% of
the clients have an idea about the operations of the
bank on the internet. It can be seen that the internet
does not have any influence on the choice and decision
making of customers in the financial services.

Although much is spent on internet services
operations by the bank, from the data presented
customers do not have idea about the operations of the
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bank on the internet. | he target market of its internet
operations are organization cooperate executives,
institutions among others. Therefore the bank maximizes
its profits on its operations on the internet.

The banks revenue may come from several
sources like advertising income, sponsorship income,
membership and subscription income among others. To
encourage repeat visits, management of the bank needs
to package its websites to be attractive on first viewing
ana interesting encourages repeat visits. Management
needs to pay attention to context, that is, the layout and
design, contents, that is, text picture, sound and video,
the site contains, community that is how the site enables
user to user communication, comments, that is, site
capabilities to enable commercial transactions. This will
help GT bank to package its product or services well on
the internet to encourage repeat visits. It can be
deduced that it is profitable today, to operate e-banking
services on the internet.

e) Recommendation
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Crop Production Modeling System for Diverse
Physiographical Areas in Nueva Vizcaya

Rodemelia B. Bangat %, Fidel G. Patricio Jr® & Joan Hazel V. Tiongson®

Absiract- The wide range of environmental factors affecting
cropping is very difficult to ascertain most especially with the
absence of climate monitoring equipment and dissemination
of an up-to-date weather data forecasting. Due to climate
change, irregular weather patterns cause major disruptions in
agricultural activities and heavy damage to crop yields. There
is limited data available to anticipate and adapt to climatic
changes due to insufficiency of monitoring systems.

The proposed system entitled “Crop Production
Modeling System” then integrates the use of available state-of-
the art climate sensing and monitoring system to gather and
interpret data and establish current pattern of weather.
Portable and unique Field Monitoring Systems (FMS) installed
in strategic locations of the different municipalities of Nueva
Vizcaya will be utilize to effectively monitor variations in the
weather patterns. These weather patterns will be used as a
tool to determine the optimal cropping season. In addition, the
system provides different graphical presentations as reports
readable and understandable to the users especially to the
agricultural sectors. Moreover, the said system will be
accessible and portable to the users in all cases because its
internet dependability.

The present system can be customized to address
not only agriculture concerns but also health and safety, and
disaster and risk management. The system has the potential
for up scaling and adoption by other provinces or
municipalities due to its very promising capabilities.

CCS Concepts: * Hardware — Communication hardware,
interfaces and storage — Sensor applications and
deployments

CCS — Information systems — Information retrieval —
Evaluation of retrieval results — Presentation of retrieval results

Keywords: crop modeling system, field modeling systemn,
portable, weather pattern, nueva vizcaya.

[. INTRODUCTION

omputer is one of the powerful electronic
devices, which have abridged the world by
bringing its practicality and usefulness to people
of all ages regardless of the status of living. It performs a
wide range of functions that it became part of one’s life
whether in business, education, medical field, and the
like. Recently, innovations have been accelerating the
convergence between these industries including

Author a.: Kalinga State University
Author o p: Nueva Vizcaya State Universily.
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agriculture. With these emerging technologies, farmers
can use them to increase their productivity or improve
their farming strategies that could lead to increase their
crop yields.

According to study of (Sun Chin, et.al, 2009),
environmental factors such as temperature, humidity,
solar radiation, CO2, and soil moisture are essential
elements which influence on growth rate, productivity of
crops produce in agricultural field. If we manage these
environmental factors efficiently, we can increase the
production of agricultural products. One significant
invention that greatly helped the agricultural industry that
will monitor these environmental factors is the use of a
field monitoring system. The system collects
environmental data directly obtained from environment
sensors, soil sensor and CCTV camera. To implement a
stand-alone system, the researchers will apply a solar
cell panel to operate this system without power source.
A Global Positioning System (GPS) module will be
iNstalled on the system to indicate the location of this
system. So, the FMS will monitor the field conditions by
using various facilities and correctly operates without
helping external supports.

In the early 1980s, researchers began to apply
knowledge-based approaches to problems in
agriculture and Natural Resources Management. In
recent years, interest has intensified in the integration of
knowledge-based approaches with  conventional
computer methodologies to increase the power, utility,
and user friendliness of these systems. However,
implementing the technology in a dispersed and
computer-poor industry is difficult.

Nueva Vizcaya is located in the northcentral part
of Luzon in Region 2. It is surrounded by notable
mountain ranges such as the Sierra Madre on the east,
Caraballo on the south, and Cordillera on the west. The
province has several principal rivers: Magat, Matuno,
Marang, Sta. Fe, and Sta. Cruz. All these rivers are
tributaries of the Magat River which flows into the
Cagayan River. The province is bounded on the north
and northeast by the province of Ifugao and Isabela, on
the east and southeast by Quirino and Aurora, on the
south by Nueva Ecija, and on the west by Benguet and
Pangasinan.

Nueva Vizcaya is relatively dry from November
to April and relatively wet during the rest of the year.
Maximum temperature ranges from 22-25 degrees
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Celsius. December and January are the coldest months
when temperature falls to about 20 degrees Celsius
while the warmest months are April and May. Nueva
Vizcaya is often referred to as lowland Baguio because
of its pleasant climate.

Among the crops produced in the province of
Nueva Vizcaya, rice and corn are the primary crops that
contribute more than half of the total food grain
production in the province. Thus, the study on the
various impacts of climate changes on these crop yields
is urgently required for planning the future food supply in
the province.

In this research project, the researchers intend
to develop a crop production modeling system that will
analyze and interpret the data collected from the field
monitoring system that will serve as guide for the
farmers to design and improve their farming strategies
in order to produce more crops yield.

II. METHODOLOGY

a) Research Design

There are already existing FMS installed and
maintained by NVSU in the selected municipalities of
Nueva Vizcaya. Mainly, the FMS consists of (1) field
router, which collects data from the data logger and
sends to the server through an Internet connection; (2)
data logger, which stores primary data; and (3) weather
elements sensors that take measurements of different
weather elements at a pre-programmed interval. These
sensors include thermometer, rain gauge, solar radiation
sensor, soil sensor, wind vane and anemometer.

b) Instrumentation

The fundamental principle of a monitoring
system is to capture data, process it and disseminate
results in a systematic way. These monitoring systems
enable us to measure trends of various indicators based
on the data collected in the field. With our proposed
system, different FMSs that were installed will be utilized
to gather data as a basis in determining the optimal
cropping season of a particular crop in a specific
location. These FMS data contain temperature,
humidity, soil moisture, wind direction and rain readings.

c) Data Gathering Procedures

The response of crops to climatic changes is
the takeoff point in designing adaptation strategies for
crops on climate change that is why it is an imperative
and is useful to design adaptation strategies in
agriculture like adjustment of cropping calendar, timing
of cultural and management activities, and attempts to
minimize agricultural damage due to natural calamities.
Data monitoring and establishment of climatic patterns
in the different micro-climatic zones (MCZs) are
essential  for localized weather forecasting and
development of early warning system for agricultural
production. Thus, the modification of existing cropping
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and farming systems shall be the key to adaptation
strategies that will be adopted in the different land
utilization types (LUTS).

Cagayan Valley, particularly the province of
Nueva Vizcaya has heterogeneous elevation because it
is bounded by different mountain systems. This
indicates great variability in weather between just small
adjacent areas. Using elevation as reference, the
province will be mapped and delineated into conceptual
MCZs. These MCZs are assumed to have differing
weather patterns due to differences in their elevation.

Different FMSs were installed in each of the
MCZs. The FMS will then monitor the different weather
elements i.e. atmospheric temperature, rainfall, relative
humidity, solar radiation, among others. Most
importantly, soil data such as soil pH, organic matter,
and other chemical properties will be regularly
monitored since it is the main element in crop
production. The FMS is composed of sensors that
collects climate data from the different weather elements
and stores it into the data logger. The field router (FR)
collects photographs of the current environmental
condition and collects the data from the data logger and
transmit it to the database server through the use of
internet. It is self-sustaining and requires a very minimal
user intervention. With these weather elements, software
will be developed to interpret and analyze data from the
FMS to support decision-making of farmers in their
agricultural activities, and for other users such as
planners and policy makers in the formulation of
adaptation strategies in the local level.
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Fig. 1: The data collection schema of FMS
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Fig. 2: The data transmission schema of FMS

The CPMS is dependent on the data coming
from the different FMS devices installed in the selected
municipalities of Nueva Vizcaya. Data is generated from
the weather sensors of the said FMS device. These
weather sensor elements include: thermometer, rain
gauge, solar radiation sensor, soil sensor, wind vane
and anemometer. The following figures then are sample
data coming from the FMS device.
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Fig. 3: Sample XLS data from the FMS device

This data was created from the FMS device
situated at Diadi, Nueva Vizcaya. The recorded data was
generated starting June 2015 at an hourly basis as
presented in the first column of the table. The
succeeding columns are utilized for the ten (10) sensors
in an FMS device. Table now shows the different results
established by each sensor. It can be noted in the given
table that zero (&) values are also recorded. This would
mean that a particular sensor loses its signal during
data transmission. Another reason would be the
physical device is non-functional at all. A picture
interpretation of the data collected in each sensor is
then provided below for better understanding of the
patterns provided by the sensors.
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Fig. 4: Sample graph for humidity

The provided graph shows that humidity in the
months of June to October is at 100% then slowly going
down by the end of October until December. This would
mean a cold or rainy season for the months of October
to December, which is not suitable for planting palay.
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Fig. 5: Sample graph for rain gauge

The graph in Figure 5 shows the amount of rain
(water) being measured. It can be observed that by the
end of June, no amount of water was recorded as that in
the mid of September to mid of November.

[1I. RESULTS AND DISCUSSION

Climate change refers to significant changes in
global temperature, precipitation, wind patterns and
other measures of climate that occur over several
decades or longer. These significant changes in the
environment contribute a great impact most especially in
the agricultural sector. That is why climate change
adaptation requires more than simply maintaining the
current level of performance from the agricultural sector,
but rather developing a set of responses that allow the
sector to improve performance under the changing
conditions climate change implies. Because agricultural
production remains the main source of income for most
rural communities, adaptation of the agricultural sector
to the adverse effects of climate change will be
imperative to protect and improve the livelihoods of
every human being. Today, crop production is
increasingly vulnerable to risks associated with climate
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change. This is because climate change is causing
variations in environmental conditions that are posing
significant challenges to farmers, over and beyond
those that are experienced “normally”. Even under
population pressure and the dwindling productive
agricultural areas, crop yields should be maintained still.
This explains why the agricultural sector bears one of
the heaviest burdens to adapt and mitigate climate
change. However, with the availability of the state-of-the-
art technology like the FMS and the Crop Production
Modeling System, there is a huge potential for crop
production practices to adapt to, and contribute to the
mitigation of climate change. With this study, different
FMSs installed in strategic locations of the province will
effectively monitor variations in weather patterns that will
be used as a basis in determining the optimal cropping
season of a particular crop in a specific location. For
easier understanding on the part of the farmers, different
reports in graphical presentations and heat maps will be
created by the system proposing the optimal crop to
plant including the target location. As a result, the
interface of the Crop Production Modeling System is
provided below for easier understanding.
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Fig. 6: CPMS Weather Data Screen

As mentioned in this study, six FMSs were
installed in the selected municipalities of Nueva Vizcaya
namely: Bayombong, Diadi, Dupax del Sur, Kasibu,
Kayapa and Santa Fe. The said FMSs consist of (1) field
router; (2)  data logger; and (3) weather elements
sensors that take measurements of different weather
elements at a pre-programmed interval.
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Fig. 7: Weather Data with Graph

This screen shows the graphical representation
of the data coming from the sensors of a particular FMS
device situated at a strategic location. Data gathered
were in CSV or XLS format that will be
interpreted/converted in a human readable format like
the graph for easier understanding. This report is
generated by the system that can be used as one tool in
the decision-making process of the farmers.
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Fig. 8: Sample XLS data collected from the FMS device



Fig. 9: Crop Weather Calendar

The above picture is also a system generated
report that shows a pattern of growth of a particular crop
in a particular location. This will be of great help to the
farmers because specific calendar dates are provided to
determine the optimal cropping season. Also, the
patterns of data gathered from the FMS device are
presented in this report to serve as a tool for the farmers
to decide in their next cropping endeavor.

SwectLanguage ¥ s

Fig. 10: Heat Map of Nueva Vizcaya

This figure presents the map of Nueva Vizcaya
containing the selected municipalites where the
different FMS devices are situated. This part of the
system then serves as a reference for the farmer on
what particular crop gave the best production in a
particular year given the data coming from the FMS
device. Also, with this report, farmers now can decide
what crop to plant and when to plant in order to obtain
the optimal harvest.

IV. CONCLUSIONS

In conclusion, the developed portable, mobile,
and easy to maintain internet-based weather monitoring
system is useful to establish weather differences in
Nueva Vizcaya. This system allows small spatial scale

weather databases which could be transformed into
usable data essential to create a localized climate
change adaptation strategy for agriculture in Nueva
Vizcaya. Also, the data parsing software (FMS parser)
written allows the FMS raw data to be interpreted and
translated into forms usable by intended users and
beneficiaries of information.
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TIPS FOR WRITING A GOOD QUALITY COMPUTER SCIENCE RESEARCH PAPER
Techniques for writing a good quality computer science research paper:

1. Choosing the topic: In most cases, the topic is selected by the interests of the author, but it can also be suggested by the
guides. You can have several topics, and then judge which you are most comfortable with. This may be done by asking
several questions of yourself, like "Will | be able to carry out a search in this area? Will | find all necessary resources to
accomplish the search? Will | be able to find all information in this field area?" If the answer to this type of question is
"yes," then you ought to choose that topic. In most cases, you may have to conduct surveys and visit several places. Also,
you might have to do a lot of work to find all the rises and falls of the various data on that subject. Sometimes, detailed
information plays a vital role, instead of short information. Evaluators are human: The first thing to remember is that
evaluators are also human beings. They are not only meant for rejecting a paper. They are here to evaluate your paper. So
present your best aspect.

2. Think like evaluators: If you are in confusion or getting demotivated because your paper may not be accepted by the
evaluators, then think, and try to evaluate your paper like an evaluator. Try to understand what an evaluator wants in your
research paper, and you will automatically have your answer. Make blueprints of paper: The outline is the plan or
framework that will help you to arrange your thoughts. It will make your paper logical. But remember that all points of your
outline must be related to the topic you have chosen.

3. Ask your guides: If you are having any difficulty with your research, then do not hesitate to share your difficulty with
your guide (if you have one). They will surely help you out and resolve your doubts. If you can't clarify what exactly you
require for your work, then ask your supervisor to help you with an alternative. He or she might also provide you with a list
of essential readings.

4. Use of computer is recommended: As you are doing research in the field of computer science then this point is quite
obvious. Use right software: Always use good quality software packages. If you are not capable of judging good software,
then you can lose the quality of your paper unknowingly. There are various programs available to help you which you can
get through the internet.

5. Use the internet for help: An excellent start for your paper is using Google. It is a wondrous search engine, where you
can have your doubts resolved. You may also read some answers for the frequent question of how to write your research
paper or find a model research paper. You can download books from the internet. If you have all the required books, place
importance on reading, selecting, and analyzing the specified information. Then sketch out your research paper. Use big
pictures: You may use encyclopedias like Wikipedia to get pictures with the best resolution. At Global Journals, you should
strictly follow here.
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6. Bookmarks are useful: When you read any book or magazine, you generally use bookmarks, right? It is a good habit
which helps to not lose your continuity. You should always use bookmarks while searching on the internet also, which will
make your search easier.

7. Revise what you wrote: When you write anything, always read it, summarize it, and then finalize it.

8. Make every effort: Make every effort to mention what you are going to write in your paper. That means always have a
good start. Try to mention everything in the introduction—what is the need for a particular research paper. Polish your
work with good writing skills and always give an evaluator what he wants. Make backups: When you are going to do any
important thing like making a research paper, you should always have backup copies of it either on your computer or on
paper. This protects you from losing any portion of your important data.

9. Produce good diagrams of your own: Always try to include good charts or diagrams in your paper to improve quality.
Using several unnecessary diagrams will degrade the quality of your paper by creating a hodgepodge. So always try to
include diagrams which were made by you to improve the readability of your paper. Use of direct quotes: When you do
research relevant to literature, history, or current affairs, then use of quotes becomes essential, but if the study is relevant
to science, use of quotes is not preferable.

10.Use proper verb tense: Use proper verb tenses in your paper. Use past tense to present those events that have
happened. Use present tense to indicate events that are going on. Use future tense to indicate events that will happen in
the future. Use of wrong tenses will confuse the evaluator. Avoid sentences that are incomplete.

11. Pick a good study spot: Always try to pick a spot for your research which is quiet. Not every spot is good for studying.

12. Know what you know: Always try to know what you know by making objectives, otherwise you will be confused and
unable to achieve your target.

13. Use good grammar: Always use good grammar and words that will have a positive impact on the evaluator; use of
good vocabulary does not mean using tough words which the evaluator has to find in a dictionary. Do not fragment
sentences. Eliminate one-word sentences. Do not ever use a big word when a smaller one would suffice.

Verbs have to be in agreement with their subjects. In a research paper, do not start sentences with conjunctions or finish
them with prepositions. When writing formally, it is advisable to never split an infinitive because someone will (wrongly)
complain. Avoid clichés like a disease. Always shun irritating alliteration. Use language which is simple and straightforward.
Put together a neat summary.

14. Arrangement of information: Each section of the main body should start with an opening sentence, and there should
be a changeover at the end of the section. Give only valid and powerful arguments for your topic. You may also maintain
your arguments with records.

15. Never start at the last minute: Always allow enough time for research work. Leaving everything to the last minute will
degrade your paper and spoil your work.

16. Multitasking in research is not good: Doing several things at the same time is a bad habit in the case of research
activity. Research is an area where everything has a particular time slot. Divide your research work into parts, and do a
particular part in a particular time slot.

17. Never copy others' work: Never copy others' work and give it your name because if the evaluator has seen it anywhere,
you will be in trouble. Take proper rest and food: No matter how many hours you spend on your research activity, if you
are not taking care of your health, then all your efforts will have been in vain. For quality research, take proper rest and
food.

18. Go to seminars: Attend seminars if the topic is relevant to your research area. Utilize all your resources.

19. Refresh your mind after intervals: Try to give your mind a rest by listening to soft music or sleeping in intervals. This
will also improve your memory. Acquire colleagues: Always try to acquire colleagues. No matter how sharp you are, if you
acquire colleagues, they can give you ideas which will be helpful to your research.
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20. Think technically: Always think technically. If anything happens, search for its reasons, benefits, and demerits. Think
and then print: When you go to print your paper, check that tables are not split, headings are not detached from their
descriptions, and page sequence is maintained.

21. Adding unnecessary information: Do not add unnecessary information like "I have used MS Excel to draw graphs."
Irrelevant and inappropriate material is superfluous. Foreign terminology and phrases are not apropos. One should never
take a broad view. Analogy is like feathers on a snake. Use words properly, regardless of how others use them. Remove
quotations. Puns are for kids, not grunt readers. Never oversimplify: When adding material to your research paper, never
go for oversimplification; this will definitely irritate the evaluator. Be specific. Never use rhythmic redundancies.
Contractions shouldn't be used in a research paper. Comparisons are as terrible as clichés. Give up ampersands,
abbreviations, and so on. Remove commas that are not necessary. Parenthetical words should be between brackets or
commas. Understatement is always the best way to put forward earth-shaking thoughts. Give a detailed literary review.

22. Report concluded results: Use concluded results. From raw data, filter the results, and then conclude your studies
based on measurements and observations taken. An appropriate number of decimal places should be used. Parenthetical
remarks are prohibited here. Proofread carefully at the final stage. At the end, give an outline to your arguments. Spot
perspectives of further study of the subject. Justify your conclusion at the bottom sufficiently, which will probably include
examples.

23. Upon conclusion: Once you have concluded your research, the next most important step is to present your findings.
Presentation is extremely important as it is the definite medium though which your research is going to be in print for the
rest of the crowd. Care should be taken to categorize your thoughts well and present them in a logical and neat manner. A
good quality research paper format is essential because it serves to highlight your research paper and bring to light all
necessary aspects of your research.

INFORMAL GUIDELINES OF RESEARCH PAPER WRITING
Key points to remember:

e  Submit all work in its final form.

e Write your paper in the form which is presented in the guidelines using the template.
e Please note the criteria peer reviewers will use for grading the final paper.

Final points:

One purpose of organizing a research paper is to let people interpret your efforts selectively. The journal requires the
following sections, submitted in the order listed, with each section starting on a new page:

The introduction: This will be compiled from reference matter and reflect the design processes or outline of basis that
directed you to make a study. As you carry out the process of study, the method and process section will be constructed
like that. The results segment will show related statistics in nearly sequential order and direct reviewers to similar
intellectual paths throughout the data that you gathered to carry out your study.

The discussion section:

This will provide understanding of the data and projections as to the implications of the results. The use of good quality
references throughout the paper will give the effort trustworthiness by representing an alertness to prior workings.

Writing a research paper is not an easy job, no matter how trouble-free the actual research or concept. Practice, excellent
preparation, and controlled record-keeping are the only means to make straightforward progression.

General style:

Specific editorial column necessities for compliance of a manuscript will always take over from directions in these general
guidelines.

To make a paper clear: Adhere to recommended page limits.
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Mistakes to avoid:

e Insertion of a title at the foot of a page with subsequent text on the next page.

e Separating a table, chart, or figure—confine each to a single page.

e Submitting a manuscript with pages out of sequence.

e In every section of your document, use standard writing style, including articles ("a" and "the").
e Keep paying attention to the topic of the paper.

e Use paragraphs to split each significant point (excluding the abstract).

e  Align the primary line of each section.

e  Present your points in sound order.

e Use present tense to report well-accepted matters.

e Use past tense to describe specific results.

e Do not use familiar wording; don't address the reviewer directly. Don't use slang or superlatives.
e Avoid use of extra pictures—include only those figures essential to presenting results.

Title page:

Choose a revealing title. It should be short and include the name(s) and address(es) of all authors. It should not have
acronyms or abbreviations or exceed two printed lines.

Abstract: This summary should be two hundred words or less. It should clearly and briefly explain the key findings reported
in the manuscript and must have precise statistics. It should not have acronyms or abbreviations. It should be logical in
itself. Do not cite references at this point.

An abstract is a brief, distinct paragraph summary of finished work or work in development. In a minute or less, a reviewer
can be taught the foundation behind the study, common approaches to the problem, relevant results, and significant
conclusions or new questions.

Write your summary when your paper is completed because how can you write the summary of anything which is not yet
written? Wealth of terminology is very essential in abstract. Use comprehensive sentences, and do not sacrifice readability
for brevity; you can maintain it succinctly by phrasing sentences so that they provide more than a lone rationale. The
author can at this moment go straight to shortening the outcome. Sum up the study with the subsequent elements in any
summary. Try to limit the initial two items to no more than one line each.

Reason for writing the article—theory, overall issue, purpose.

e Fundamental goal.

e To-the-point depiction of the research.

e Consequences, including definite statistics—if the consequences are quantitative in nature, account for this; results of
any numerical analysis should be reported. Significant conclusions or questions that emerge from the research.

Approach:

0 Single section and succinct.

An outline of the job done is always written in past tense.

Concentrate on shortening results—limit background information to a verdict or two.

Exact spelling, clarity of sentences and phrases, and appropriate reporting of quantities (proper units, important
statistics) are just as significant in an abstract as they are anywhere else.

(olNolNe]

Introduction:

The introduction should "introduce" the manuscript. The reviewer should be presented with sufficient background
information to be capable of comprehending and calculating the purpose of your study without having to refer to other
works. The basis for the study should be offered. Give the most important references, but avoid making a comprehensive
appraisal of the topic. Describe the problem visibly. If the problem is not acknowledged in a logical, reasonable way, the
reviewer will give no attention to your results. Speak in common terms about techniques used to explain the problem, if
needed, but do not present any particulars about the protocols here.
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The following approach can create a valuable beginning:

0 Explain the value (significance) of the study.

0 Defend the model—why did you employ this particular system or method? What is its compensation? Remark upon
its appropriateness from an abstract point of view as well as pointing out sensible reasons for using it.

0 Present a justification. State your particular theory(-ies) or aim(s), and describe the logic that led you to choose
them.

0 Briefly explain the study's tentative purpose and how it meets the declared objectives.

Approach:

Use past tense except for when referring to recognized facts. After all, the manuscript will be submitted after the entire job
is done. Sort out your thoughts; manufacture one key point for every section. If you make the four points listed above, you
will need at least four paragraphs. Present surrounding information only when it is necessary to support a situation. The
reviewer does not desire to read everything you know about a topic. Shape the theory specifically—do not take a broad
view.

As always, give awareness to spelling, simplicity, and correctness of sentences and phrases.
Procedures (methods and materials):

This part is supposed to be the easiest to carve if you have good skills. A soundly written procedures segment allows a
capable scientist to replicate your results. Present precise information about your supplies. The suppliers and clarity of
reagents can be helpful bits of information. Present methods in sequential order, but linked methodologies can be grouped
as a segment. Be concise when relating the protocols. Attempt to give the least amount of information that would permit
another capable scientist to replicate your outcome, but be cautious that vital information is integrated. The use of
subheadings is suggested and ought to be synchronized with the results section.

When a technique is used that has been well-described in another section, mention the specific item describing the way,
but draw the basic principle while stating the situation. The purpose is to show all particular resources and broad
procedures so that another person may use some or all of the methods in one more study or referee the scientific value of
your work. It is not to be a step-by-step report of the whole thing you did, nor is a methods section a set of orders.

Materials:
Materials may be reported in part of a section or else they may be recognized along with your measures.
Methods:

0 Report the method and not the particulars of each process that engaged the same methodology.

0 Describe the method entirely.

0 To be succinct, present methods under headings dedicated to specific dealings or groups of measures.

0 Simplify—detail how procedures were completed, not how they were performed on a particular day.

0 If well-known procedures were used, account for the procedure by name, possibly with a reference, and that's all.
Approach:

It is embarrassing to use vigorous voice when documenting methods without using first person, which would focus the
reviewer's interest on the researcher rather than the job. As a result, when writing up the methods, most authors use third
person passive voice.

Use standard style in this and every other part of the paper—avoid familiar lists, and use full sentences.
What to keep away from:

0 Resources and methods are not a set of information.
0  Skip all descriptive information and surroundings—save it for the argument.
0 Leave out information that is immaterial to a third party.
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Results:

The principle of a results segment is to present and demonstrate your conclusion. Create this part as entirely objective
details of the outcome, and save all understanding for the discussion.

The page length of this segment is set by the sum and types of data to be reported. Use statistics and tables, if suitable, to
present consequences most efficiently.

You must clearly differentiate material which would usually be incorporated in a study editorial from any unprocessed data
or additional appendix matter that would not be available. In fact, such matters should not be submitted at all except if
requested by the instructor.

Content:

0 Sum up your conclusions in text and demonstrate them, if suitable, with figures and tables.

0 Inthe manuscript, explain each of your consequences, and point the reader to remarks that are most appropriate.

0 Present a background, such as by describing the question that was addressed by creation of an exacting study.

0 Explain results of control experiments and give remarks that are not accessible in a prescribed figure or table, if
appropriate.

0 Examine your data, then prepare the analyzed (transformed) data in the form of a figure (graph), table, or

manuscript.
What to stay away from:
0 Do not discuss or infer your outcome, report surrounding information, or try to explain anything.
0 Do notinclude raw data or intermediate calculations in a research manuscript.
0 Do not present similar data more than once.
0 A manuscript should complement any figures or tables, not duplicate information.
0 Never confuse figures with tables—there is a difference.
Approach:

As always, use past tense when you submit your results, and put the whole thing in a reasonable order.
Put figures and tables, appropriately numbered, in order at the end of the report.

If you desire, you may place your figures and tables properly within the text of your results section.
Figures and tables:

If you put figures and tables at the end of some details, make certain that they are visibly distinguished from any attached
appendix materials, such as raw facts. Whatever the position, each table must be titled, numbered one after the other, and
include a heading. All figures and tables must be divided from the text.

Discussion:

The discussion is expected to be the trickiest segment to write. A lot of papers submitted to the journal are discarded
based on problems with the discussion. There is no rule for how long an argument should be.

Position your understanding of the outcome visibly to lead the reviewer through your conclusions, and then finish the
paper with a summing up of the implications of the study. The purpose here is to offer an understanding of your results
and support all of your conclusions, using facts from your research and generally accepted information, if suitable. The
implication of results should be fully described.

Infer your data in the conversation in suitable depth. This means that when you clarify an observable fact, you must explain
mechanisms that may account for the observation. If your results vary from your prospect, make clear why that may have
happened. If your results agree, then explain the theory that the proof supported. It is never suitable to just state that the
data approved the prospect, and let it drop at that. Make a decision as to whether each premise is supported or discarded
or if you cannot make a conclusion with assurance. Do not just dismiss a study or part of a study as "uncertain."
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Research papers are not acknowledged if the work is imperfect. Draw what conclusions you can based upon the results
that you have, and take care of the study as a finished work.

0 You may propose future guidelines, such as how an experiment might be personalized to accomplish a new idea.

0 Give details of all of your remarks as much as possible, focusing on mechanisms.

0 Make a decision as to whether the tentative design sufficiently addressed the theory and whether or not it was
correctly restricted. Try to present substitute explanations if they are sensible alternatives.

0 One piece of research will not counter an overall question, so maintain the large picture in mind. Where do you go
next? The best studies unlock new avenues of study. What questions remain?

0 Recommendations for detailed papers will offer supplementary suggestions.

Approach:

When you refer to information, differentiate data generated by your own studies from other available information. Present
work done by specific persons (including you) in past tense.

Describe generally acknowledged facts and main beliefs in present tense.

THE ADMINISTRATION RULES
Administration Rules to Be Strictly Followed before Submitting Your Research Paper to Global Journals Inc.

Please read the following rules and regulations carefully before submitting your research paper to Global Journals Inc. to
avoid rejection.

Segment draft and final research paper: You have to strictly follow the template of a research paper, failing which your
paper may get rejected. You are expected to write each part of the paper wholly on your own. The peer reviewers need to
identify your own perspective of the concepts in your own terms. Please do not extract straight from any other source, and
do not rephrase someone else's analysis. Do not allow anyone else to proofread your manuscript.

Written material: You may discuss this with your guides and key sources. Do not copy anyone else's paper, even if this is
only imitation, otherwise it will be rejected on the grounds of plagiarism, which is illegal. Various methods to avoid
plagiarism are strictly applied by us to every paper, and, if found guilty, you may be blacklisted, which could affect your
career adversely. To guard yourself and others from possible illegal use, please do not permit anyone to use or even read
your paper and file.
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Please note that following table is only a Grading of "Paper Compilation" and not on "Performed/Stated Research" whose grading
solely depends on Individual Assigned Peer Reviewer and Editorial Board Member. These can be available only on request and after

CRITERION FOR GRADING A RESEARCH PAPER (COMPILATION)
BY GLOBAL JOURNALS INC. (US)

decision of Paper. This report will be the property of Global Journals Inc. (US).

XXI

Abstract

Introduction

Methods
Procedures

Discussion

References

Grades

Clear and concise with
appropriate content, Correct

format. 200 words or below

Containing all background
details with clear goal and
appropriate  details, flow
specification, no grammar
and spelling mistake, well
organized sentence and

paragraph, reference cited

Clear and to the point with
well arranged paragraph,
precision and accuracy of
facts and figures, well

organized subheads

Well organized, Clear and
specific, Correct units with
precision, correct data, well
structuring of paragraph, no
grammar and spelling
mistake

Well organized, meaningful
specification, sound
conclusion, logical and

concise explanation, highly

structured paragraph
reference cited
Complete and correct

format, well organized

Unclear summary and no
specific data, Incorrect form

Above 200 words

Unclear and confusing data,
appropriate format, grammar
and spelling errors with

unorganized matter

Difficult to comprehend with
embarrassed text, too much
explanation but completed

Complete and embarrassed
text, difficult to comprehend

Wordy, unclear conclusion,
spurious

Beside the point, Incomplete

E-F

No specific data with ambiguous
information

Above 250 words

Out of place depth and content,
hazy format

Incorrect and unorganized

structure with hazy meaning

Irregular format with wrong facts
and figures

Conclusion is not  cited,
unorganized, difficult to

comprehend

Wrong format and structuring
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