
Journal of Engineering Science and Technology (JESTEC)
 
Home

Editorial
Board

Submit a
paper

Indexing and
Awards

Reviewers

Articles in
Press

Publication
Ethics

Archives

·    Editor-in-Chief
   Assoc Prof Dr Abdulkareem Sh. Mahdi Al-Obai
   Taylor’s University, Malaysia
 
·    Editorial Board
 
 
 
Journal of Engineering Science and Technology (JESTEC
indexed by SCOPUS since 2010.
 
Journal of Engineering Science and Technology has been
selected for coverage in Clarivate Analytics products and
services.

Beginning with 2016, this publication will be indexed 
abstracted in:

Emerging Sources Citation Index (ESCI)
 

 

 
  ISSN: 1823-4690

   
  Aims and Scope

Aims &
Scope

JESTEC (Journal of Engineering Science and Technology) is a peer-reviewed journal that aims to publish and disseminate original research articles 
latest developments in all fields of engineering science and technology. The journal publishes original papers in English, which contribute to underst
engineering science and improving engineering technology and education. The articles may be theoretical (including computational), experime
both. The contribution should be unpublished before and not under consideration for publication elsewhere.

JESTEC maintains a standard double-blind peer-review process. The double-blind process means that the author and the reviewer's ident
not known to each other.

JESTEC is an Open Access journal and does not charge readers or their institutions to access the journal articles. Open access supports 
rights to read, download, copy, distribute, print, search, or link to these articles' full texts, provided they are properly acknowledged and cite

JESTEC publishes six issues per year.

The publication fees in JESTEC include submission, reviewing, editing, publishing, and uploading the accepted article to the JESTEC websit
all these services, JESTEC charges USD375 or MYR1550 per paper (inclusive 6% SST). The number of pages per paper should be a minimu
pages and a maximum of 15-18 pages.

   

  Subscriptions and enquiries
Contact the Executive Editor

 
Home Editorial

Board
Submit a

paper
Indexing and

Awards Reviewers Articles
in Press

Publication
Ethics Archiv

 

Copyright ©2006-2023 by: School of Engineering. Taylor’s University

 

https://jestec.taylors.edu.my/index.htm
https://jestec.taylors.edu.my/editors.htm
https://jestec.taylors.edu.my/submit%20a%20paper.htm
https://jestec.taylors.edu.my/Indexing%20and%20Awards.htm
https://jestec.taylors.edu.my/reviewers.html
https://jestec.taylors.edu.my/Articles%20in%20Press.htm
https://jestec.taylors.edu.my/Publication%20Ethics.htm
https://jestec.taylors.edu.my/Archives.htm
https://jestec.taylors.edu.my/editors.htm
https://www.scopus.com/sourceid/18200156709
http://clarivate.com/
http://mjl.clarivate.com/cgi-bin/jrnlst/jlresults.cgi?PC=MASTER&Full=*journal%20of%20engineering%20science%20and%20technology
http://mjl.clarivate.com/cgi-bin/jrnlst/jlresults.cgi?PC=MASTER&Full=*journal%20of%20engineering%20science%20and%20technology
http://www.scimagojr.com/journalsearch.php?q=18200156709&tip=sid&exact=no
mailto:jestec@taylors.edu.my
https://jestec.taylors.edu.my/index.htm
https://jestec.taylors.edu.my/editors.htm
https://jestec.taylors.edu.my/submit%20a%20paper.htm
https://jestec.taylors.edu.my/Indexing%20and%20Awards.htm
https://jestec.taylors.edu.my/reviewers.html
https://jestec.taylors.edu.my/Articles%20in%20Press.htm
https://jestec.taylors.edu.my/Publication%20Ethics.htm
https://jestec.taylors.edu.my/Archives.htm


Journal of Engineering Science and Technology (JESTEC)
 

 
Editorial Board

 
Editor-In-Chief

§ Abdulkareem Shafiq Mahdi Al-Obaidi, Ph.D.
Associate Professor, School of Computer Science and Engineering
Faculty of Innovation and Technology
Taylor's University
Taylor's Lakeside Campus
No. 1 Jalan Taylor's, 47500 Subang Jaya
Selangor DE
Malaysia
 

 
Editors

§ G. Davies, Ph.D.
Professor, Dean, Faculty School of Engineering
The University of New South Wales
UNSW Sydney
NSW 2052
Australia

 
§ Rodney Chaplin, Ph.D.

Associate, Professor, Associate Dean (International)
Faculty of Engineering
The University of New South Wale
UNSW Sydney
NSW 2052
Australia

 
§ Andrew Ooi, Ph.D.

Associate, Professor, Assistant Dean (International)
School of Engineering
The University of Melbourne
Victoria 3010
Australia

 
§ David WL Hukins, Ph.D.

B.Sc., Ph.D. (London), D.Sc. (Manchester), C.Phys., F.Inst.P., F.I.P.E.M., F.R.S.E.
Professor of Bio-medical Engineering
Head of Mechanical and Manufacturing Engineering
School of Engineering
Mechanical Engineering
The University of Birmingham
Edgbaston
Birmingham
B15 2TT
United Kingdom

 
§ Takayuki Saito, Ph.D.

Professor, Shizuoka University
Graduate School of Science and Engineering
3-5-1 Johoku
Hamamatsu
Shizuoka 432-8561
Japan

§ S. B. Chin, Ph.D.
Professor, The University of Sheffield
Mechanical Engineering Department
Mappin Street, Sheffield
S1 3JD,
United Kingdom

 
§ Xiaoyu Luo, Ph.D.

Professor, Department of Mathematics
University of Glasgow
Glasgow G12 8QW

§ Stephen B M Beck, Ph.D.
Professor in Mechanical Engineering



Faculty Director of Learning and Teaching – Engineering
Department of Mechanical  Engineering
The University of Sheffield
Mappin Street
Sheffield
S1 3JD
United Kingdom

 
§ Xiao (Yun) Xu, Ph.D.

Professor of Biofluid Mechanics
Department of Chemical Engineering
Imperial College
London
United Kingdom
 

§ Seeram Ramakrishna, Ph.D.
Professor, Dean, Faculty of Engineering
Dean’s Office, Block EA, #07-26
9 Engineering Drive 1,
National University of Singapore,
Singapore 117576

 
§ Ramesh Singh Kuldip Singh, Ph.D.

Senior Professor of Mechanical and Materials Engineering
Faculty of Engineering
University of Malaya, 50603 Kuala Lumpur, Malaysia
Universiti Teknologi Brunei, BE1410 Gadong, Brunei Darussalam

§ Gary Hawley, Ph.D.
Professor of Automotive Engineering
Dean and Medlock Chair of Engineering,
Faculty of Engineering and Design
University of Bath,
Claverton Down, Bath BA2 7AY
United Kingdom
 

§ Yousif Abdall Abakr, Ph.D.
School of Mechanical Engineering
The University of Nottingham, Malaysia Campus
Jalan Broga, 43500 Semenyih, Selangor 
Malaysia
 

§ R. Rajesh @ Nithyanandam, Ph.D, PGCHeTL, MIChemE
Associate Professor, Department of Chemical Engineering,
Sri Venkateswara College of Engineering,
Sriperubudur - Chennai 602 117
India
 

§ Chong Perk Lin, Ph.D, PgCLTHE, FHEA, CEng, MIMechE  
Senior Lecturer of Mechanical Engineering
Programme Leader of BEng Tech (Hons) Mechanical Engineering
School of Computing, Engineering and Digital Technologies
Teesside University,  Middlesbrough, Tees Valley. TS1 3BX.
United Kingdom.
 



Archive
 

   
 
Volume 16, Issue 1, February 2021

Page 0001 - 0887

 
Contrast enhancement using adaptive threshold based dynamic range adjustment in LUV colour space
     P. M. Pardhi, S. D. Thepade
     1 - 24

Economic operation planning of combined heat and power smart distribution system
     M. K. Al-Saadi
     25 - 43

The strategic role of smart city (Bandung care) in the development of Bandung city
     D. S. Soegoto, Y. Pangestika
     44 - 51

X-ray transmission-rate-measuring by using low-cost laboratory counter
     A. T. Zengin
     52 – 64

Robust energy efficient control for wireless sensor networks via unity sliding mode
     S. M. Raafat, A. M. Mahmood
     65 – 84

Analysis of distributed deep-learning based digital learning media using thin client devices for inclusion vocational school students
     A. Andriana, A. Ana, H. Puspita, I. Y. Wulandari
     85 - 91

Grid-independent PV–wind–diesel generator hybrid renewable energy system for a medium population: A case study
     Z. W. J. Al-Shammari, M. M. Azizan, A. S. F. Rahman
     92 - 106

Characterization of the earth dam embankment using shallow seismic data: A case study at Klong Sadao dam, southern Thailand
     S. Yordkayhun, K. Wattanasen
     107 - 121

Water quality modelling and management of Diyala river and its impact on Tigris River
     B. Sh. Abed, M. H. Daham, A. H. Ismail
     122 - 135

Performance of green mortar made from locally available waste tiles and silica fume
     M. K. Obaid, M. S. Nasr, I. M. Ali, A. A. Shubbar, K. S. Hashim
     136 - 151

Using monkey optimization algorithm to detect neris botnet
     I. A. Saleh, M. A. Kamal, L. M. Ibrahim
     152 - 164

Vetiver waste fertilizer as a growth catalyst on mung bean
     E. S. Soegoto, R. Jumansyah, S. Luckyardi
     165 - 175                                               

A review of the transformation techniques in the OFDM system
     M. H. M. Nerma
     176 - 193

Real-time moving objects detection and tracking using deep-stream technology
     N. H. Abdulghafoor, H. N. Abdullah
     194 - 208

Chemotherapy for cervical cancer patients: Is it a “Nightmare”?
     Suwendar, A. Fudholi, T. M. Andayani, H. S. Sastramihardja
     209 - 223

 

Journal of Engineering Science and Technology (JESTEC)
 

https://jestec.taylors.edu.my/Vol%2016%20issue%201%20February%202021/16_1_1.pdf
https://jestec.taylors.edu.my/Vol%2016%20issue%201%20February%202021/16_1_2.pdf
https://jestec.taylors.edu.my/Vol%2016%20issue%201%20February%202021/16_1_3.pdf
https://jestec.taylors.edu.my/Vol%2016%20issue%201%20February%202021/16_1_4.pdf
https://jestec.taylors.edu.my/Vol%2016%20issue%201%20February%202021/16_1_5.pdf
https://jestec.taylors.edu.my/Vol%2016%20issue%201%20February%202021/16_1_6.pdf
https://jestec.taylors.edu.my/Vol%2016%20issue%201%20February%202021/16_1_7.pdf
https://jestec.taylors.edu.my/Vol%2016%20issue%201%20February%202021/16_1_8.pdf
https://jestec.taylors.edu.my/Vol%2016%20issue%201%20February%202021/16_1_9.pdf
https://jestec.taylors.edu.my/Vol%2016%20issue%201%20February%202021/16_1_10.pdf
https://jestec.taylors.edu.my/Vol%2016%20issue%201%20February%202021/16_1_11.pdf
https://jestec.taylors.edu.my/Vol%2016%20issue%201%20February%202021/16_1_12.pdf
https://jestec.taylors.edu.my/Vol%2016%20issue%201%20February%202021/16_1_13.pdf
https://jestec.taylors.edu.my/Vol%2016%20issue%201%20February%202021/16_1_14.pdf
https://jestec.taylors.edu.my/Vol%2016%20issue%201%20February%202021/16_1_15.pdf


Optimization of adsorption process parameters of Ni (II) in a bed packed-column with agro-industrial residue of yam (dioscorea rotundata)
     C. Tejada-Tovar, A. Villabona-Ortiz, M. Jiménez, A. Herrera-Barros, R. Ortega-Toro
     224 - 235

Noma multiuser detection with MIMO for maximizing the system capacity and eliminate interference
     A. V. Kulkarni, S. N. Motade
     236 - 250

Learning antenna simulation to enhance technical competency of avionics students
     I. Y. Wulandari, E. Ema, A. Ana, N. Indroasyoko, H. Puspita, Andriana, R. Hidayat
     251 - 258

Preparation of copper aluminum-biochar composite as adsorbent of malachite green in aqueous solution
     N. R. Palapa, T. Taher, A. F. Badri, Suheryanto, R. Mohadi, A. Rachmat, A. Lesbani
     259 - 274

Expressive shares visual secret sharing using discrete cosine transform for improved extracted secret quality
     R. Chaturvedi, S. D. Thepade, S. Ahirrao
     275 - 290

Elicitation of stage discharge relationship for multi-gate controlled barrage
     M. S. Shamkhi, N. M. Neama
     291 - 304

Transfer function modeling and optimization speed response of BLDC Motor E-bike using intelligent controller
     I. Anshory,  I. Robandi, Jamaaluddin, A. Fudholi, Wirawan
     305 - 324

Hybridization and modification of the PSO algorithm and its use in personal recognition by OPG X-ray
     D. S. Hammadi, A. N. Younis, F. M. Ramo
     325 - 338

Data visualization for content marketing domain in social media
     D. Dharmayanti, A. M. Bachtiar, F. N. Fakhrul
     339 – 349

The use of ultraviolet (UV) spectroscopy and chemometrics to quantify the percentages of adulteration in
Kalosi ground roasted specialty coffee
     D. Suhandy, M. Yulia
     350 - 364

Low voltage ride through capability enhancement using series connected fact devices in wind energy conversion system
     B. P. Ganthia, S. K. Barik, B. Nayak
     365 - 384

Projection simulation media in technical drawing for vocational students
     D. Rohendi, N. Utami, A. Ana, A. Sukandar
     385 - 397

Static polygon formation in leader- follower robotic system by utilizing RP LIDAR sensor in unknown environment
     B. A. Issa, A. T. Rashid
     398 - 414

Effect of structural defects and impurities on electrical characteristics of photovoltaic cells: Multiscale modelling
     O. A. Al-Ani, A. M. A. Sabaawi, E. H. Sadiq, M. F. Mosleh
     415 - 426

Improvement of cassiterite levels with variation of feed roll and separation roll speed in high tension roll separator (HTRS)
     L. Pulungan, D. N. Usman, S. Widayati, S. Maulida
     427 - 437

Assessment of contamination vulnerability of groundwater using susceptibility index method: Semarang city as case study
     T. T. Putranto, A. A. Marjuanto
     438 - 454

Street dust contamination by heavy metals in Babylon governorate, Iraq
     O. J. Al-Sareji, R. A. Grmasha, J. M. Salman, K. S. Hashim
     455 - 469

The use of psychrometric analysis kit for learning air conditioning process in vocational education
     E. T. Berman, I. Hamidah, B. Mulyanti, A. Setiawan
     470 - 481

Feature fusion approach for image retrieval with ordered color means based description of key points extracted using local detectors
     J. H. Dewan, S. D. Thepade
     482 - 509

Characterization of tyre rubber ash and crumb as fine aggregate resource
     S. Shahidan, S. A. Mangi, M. S. Senin, S. S. M. Zuki, M. H. W. Ibrahim
     510 - 526

Effects of particle size and composition of cassava peels and rice husk on the briquette performance
     S. Anggraeni, S. N. Hofifah, A. B. D. Nandiyanto, M. R. Bilad

https://jestec.taylors.edu.my/Vol%2016%20issue%201%20February%202021/16_1_16.pdf
https://jestec.taylors.edu.my/Vol%2016%20issue%201%20February%202021/16_1_17.pdf
https://jestec.taylors.edu.my/Vol%2016%20issue%201%20February%202021/16_1_18.pdf
https://jestec.taylors.edu.my/Vol%2016%20issue%201%20February%202021/16_1_19.pdf
https://jestec.taylors.edu.my/Vol%2016%20issue%201%20February%202021/16_1_20.pdf
https://jestec.taylors.edu.my/Vol%2016%20issue%201%20February%202021/16_1_21.pdf
https://jestec.taylors.edu.my/Vol%2016%20issue%201%20February%202021/16_1_22.pdf
https://jestec.taylors.edu.my/Vol%2016%20issue%201%20February%202021/16_1_23.pdf
https://jestec.taylors.edu.my/Vol%2016%20issue%201%20February%202021/16_1_24.pdf
https://jestec.taylors.edu.my/Vol%2016%20issue%201%20February%202021/16_1_25.pdf
https://jestec.taylors.edu.my/Vol%2016%20issue%201%20February%202021/16_1_26.pdf
https://jestec.taylors.edu.my/Vol%2016%20issue%201%20February%202021/16_1_27.pdf
https://jestec.taylors.edu.my/Vol%2016%20issue%201%20February%202021/16_1_28.pdf
https://jestec.taylors.edu.my/Vol%2016%20issue%201%20February%202021/16_1_29.pdf
https://jestec.taylors.edu.my/Vol%2016%20issue%201%20February%202021/16_1_30.pdf
https://jestec.taylors.edu.my/Vol%2016%20issue%201%20February%202021/16_1_31.pdf
https://jestec.taylors.edu.my/Vol%2016%20issue%201%20February%202021/16_1_32.pdf
https://jestec.taylors.edu.my/Vol%2016%20issue%201%20February%202021/16_1_33.pdf
https://jestec.taylors.edu.my/Vol%2016%20issue%201%20February%202021/16_1_34.pdf
https://jestec.taylors.edu.my/Vol%2016%20issue%201%20February%202021/16_1_35.pdf
https://jestec.taylors.edu.my/Vol%2016%20issue%201%20February%202021/16_1_36.pdf


     527 - 542

Analytical solution of the problem of heat exchange of buried pipeline with atmosphere in the conditions of snow cover
     E. V. Markov, S. A. Pulnikov, Y. S. Sysoev, D. V. Rachkov, E. P. Bragar
     543 - 555

Studying the effect of increasing capacity using comp technology in LTE-A networks
     A. N. Hammodat, S. A. Ayoob
     556 - 570

3D biomechanical analysis of swimming start movements using a portable smart platform with android pie
     A. Rusdiana, B. Mulyana, D. R. Nurjaya, Badruzaman, I. Imanudin, E. Fauziah, A. M. Syahid
     571 - 585

An Experimental identification of shear wave velocity of Bangkok clay using bender element
     S. Pethrung, P. Pairojn, S Teachavorasinskun
     586 - 600

Teaching the corrosion of iron particles in saline water to students with special needs
     R. Maryanti, A. Hufad, A. B. D. Nandiyanto, S. Tukimin
     601 - 611

Incineration alternative for municipal solid waste disposal of Najaf city, Iraq
     H M. M. Al-Khateeb
     612 - 620

Hybrid adjustment delay and superframe duration scheme to improve performance IEEE 802.15.4 networks
     E. Yundra, U. T. Kartini, I. W. Susila
     621 - 634

Students’ perception of online learning and institution’s engagement during the Covid-19 pandemic: A survey study of Taylor’s design, architecture, and
engineering students
     P. C. L. Koh, S. K. Wong
     635 - 651

A smartphone indoor localization based on affinity propagation clustering and Kullback-Leibler multivariate Gaussian
     O. A. Abdullah
     652 - 665

Digital literacy skills of vocational school teachers
     S. Saripudin, I. B. Budiyanto, R. Listiana, A. Ana
     666 - 680

Adaptive cruise control of a simscape driveline vehicle model using PID controller
     A. Mahmood, M. Almaged, M. N. Noaman, Y. H. S. Alnema
     681 - 695

Low sulphidation Au-Ag epithermal associated minerals using T2 hotelling’s method
     D. N. Usman, L. Pulungan, S. Widayati, F. Hirnawan, N. Sulaksana, I. Haryanto, H. Nuryahya
     696 - 710

Deep-intrusion detection system with enhanced UNSW-NB15 dataset based on deep learning techniques
     A. M. Aleesa, M. Younis, A. A. Mohammed, N. M. Sahar
     711 - 727

E-monitoring the vulnerability of malnutrition of children using the TOPSIS method
     S. Nurhayati, R. Lubis
     728 - 736

Compare arithmetic coding to the wavelet approaches for medical image compression
     N. H. Salman
     737 - 749

Finite element analysis of two-way hollow high strength self-compacting fiber reinforced concrete slab under the effects of uniform repeated load (using
two-way piping system)
     W. A. Tameemi, N. A. Alwash
     750 - 761

Experimental investigation on an elevated basin solar still with integrated internal reflectors and inclined fins
     W. H. Alawee, H. A. Dhahad, I. S. Ahmed, T. A. Mohammad
     762 - 777

Design and development of animation media for isomorphous binary phase diagram of engineering material courses
     M. Komaro, Ariyano, A. Suherman, A. Ana, R. Pangestu
     778 - 791

Effect of curing time on compressive strength of agrostone building material with water hyacinth, bagasse and grass bio-fillers – a comparative study
     Y. M. Degu
     792 - 806

Design and implementation of electronic examination device for improving the blind students’ comfort
     H. Hidayat, N. S. Hasibuan, M. F. Wicaksono
     807 - 815

https://jestec.taylors.edu.my/Vol%2016%20issue%201%20February%202021/16_1_37.pdf
https://jestec.taylors.edu.my/Vol%2016%20issue%201%20February%202021/16_1_38.pdf
https://jestec.taylors.edu.my/Vol%2016%20issue%201%20February%202021/16_1_39.pdf
https://jestec.taylors.edu.my/Vol%2016%20issue%201%20February%202021/16_1_40.pdf
https://jestec.taylors.edu.my/Vol%2016%20issue%201%20February%202021/16_1_41.pdf
https://jestec.taylors.edu.my/Vol%2016%20issue%201%20February%202021/16_1_42.pdf
https://jestec.taylors.edu.my/Vol%2016%20issue%201%20February%202021/16_1_43.pdf
https://jestec.taylors.edu.my/Vol%2016%20issue%201%20February%202021/16_1_44.pdf
https://jestec.taylors.edu.my/Vol%2016%20issue%201%20February%202021/16_1_45.pdf
https://jestec.taylors.edu.my/Vol%2016%20issue%201%20February%202021/16_1_46.pdf
https://jestec.taylors.edu.my/Vol%2016%20issue%201%20February%202021/16_1_47.pdf
https://jestec.taylors.edu.my/Vol%2016%20issue%201%20February%202021/16_1_48.pdf
https://jestec.taylors.edu.my/Vol%2016%20issue%201%20February%202021/16_1_49.pdf
https://jestec.taylors.edu.my/Vol%2016%20issue%201%20February%202021/16_1_50.pdf
https://jestec.taylors.edu.my/Vol%2016%20issue%201%20February%202021/16_1_51.pdf
https://jestec.taylors.edu.my/Vol%2016%20issue%201%20February%202021/16_1_52.pdf
https://jestec.taylors.edu.my/Vol%2016%20issue%201%20February%202021/16_1_53.pdf
https://jestec.taylors.edu.my/Vol%2016%20issue%201%20February%202021/16_1_54.pdf
https://jestec.taylors.edu.my/Vol%2016%20issue%201%20February%202021/16_1_55.pdf
https://jestec.taylors.edu.my/Vol%2016%20issue%201%20February%202021/16_1_56.pdf


Palmprint recognition system based on proposed features extraction and (c5.0) decision tree, k-nearest neighbor (KNN) classification approaches
     M. S. Kadhm, H. Ayad, M. J. Mohammed
     816 - 831

Prediction of the maximum throat width due to contraction in rectangular channels under critical flow conditions using computational fluid dynamics
     F. A. Alshitali, L. A. Alasadi, A. A. W. Alkraidi, M. A. Aljumaili
     832 - 841

An empirical numerical relation between evaporation rate and flash point of common industrial liquid materials
     J. F. Mata-Segreda
     842 - 850

E-Rubric to measure employability skills
     S. Subekti, A. Ana, M. Muktiarni, V. Dwiyanti
     851 - 860

Pneumonia detection using CNN through chest X-ray
     H. GM, M. K. Gourisaria, S. S. Rautaray, M. Pandey
     861 - 876

Pelesir: Digital platform with a combination of frameworks to introduce tourism in southern of West Java, Indonesia
     G. Undang, A. M. Tanjung, T. Maskun
     877 - 887

https://jestec.taylors.edu.my/Vol%2016%20issue%201%20February%202021/16_1_57.pdf
https://jestec.taylors.edu.my/Vol%2016%20issue%201%20February%202021/16_1_58.pdf
https://jestec.taylors.edu.my/Vol%2016%20issue%201%20February%202021/16_1_59.pdf
https://jestec.taylors.edu.my/Vol%2016%20issue%201%20February%202021/16_1_60.pdf
https://jestec.taylors.edu.my/Vol%2016%20issue%201%20February%202021/16_1_61.pdf
https://jestec.taylors.edu.my/Vol%2016%20issue%201%20February%202021/16_1_62.pdf


Journal of Engineering Science and Technology 
Vol. 16, No. 5 (2021) 4205 - 4213 
© School of Engineering, Taylor’s University 
 

4205 

DEVELOPMENT OF CLASS LIBRARY  
IN DOMAIN OF SCROLLING SHOOTER GAME  

ADAM MUKHARIL BACHTIAR*,  
DIAN DHARMAYANTI, RAKHMAT SABARUDIN 

Department of Informatics Engineering, Universitas Komputer Indonesia, Indonesia 
*Corresponding Author: adam@email.unikom.ac.id 

 
 
 
 
 
 
 
 
 
 
 

Abstract 

The purpose of this research is to develop a Class Library in the domain of 
Scrolling Shooter games. The built of this Class Library will be used to develop 
Scrolling Shooter games as the result of this research. In software engineering, 
there is a reuse concept that is used to reuse functional systems. One application 
of this concept is the class library. With the class library, programmers can 
directly call the functions they need without building them from scratch. This 
study also used the class library concept for the domain of the shooter scrolling 
game case. The development of a Class Library is done through seven phases, 
Domain Analysis, Frozenspot Analysis, Hotspot Analysis, Modelling Class 
Library, Implementation Class Library, Unit Testing, and Integration Testing, 
and those will be the main discussion of this research. Furthermore, this research's 
conclusion is expected to help game programmers develop Scrolling Shooter 
games without making the whole system functional from scratch. This research 
also contributes to software engineering concepts, namely: reusable code, 
abstraction, and class design. 

Keywords: Class library, Domain analysis, Frozenspot analysis, Game scrolling 
shooter, Hotspot analysis. 
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1. Introduction 
Based on data obtained from Newzoo (an intelligence market provider company in 
the global market), in 2017, the Indonesian gaming industry ranked 16th in the list 
of gaming markets in the world with several players reaching 43.7 million with 
potential income reaching around IDR. 11.9 trillion [1]. One of the popular game 
genres in Indonesia in January 2018 is Scrolling Shooter; it is noted that Scrolling 
Shooter won the top 10 on the Google Play Store in the January 2018 period, sorted 
by the Arcade game category. With this positive trend, game developers will 
automatically be interested in building a Scrolling Shooter game going forward. 

The interview results with one of the programmers found that the problem in 
building a scrolling shooter game was that the programmer had to rebuild the 
functional system from scratch [2]. It caused the long development of the Scrolling 
shooter game, resulting in the game not being released according to the target time 
[3]. If you pay attention, the game industry always follows trends that require 
developers to release games at the right time. 

Based on these problems, it is necessary to build a Class Library to help 
programmers build Scrolling Shooter games. A Class Library is a group of classes 
that provide the basic functionalities and can be used directly by programmers. With 
the Class Library, programmers can reuse functional requirements without having to 
build them from scratch. Therefore, a class library was created in this study to provide 
basic functionalities in accordance with the needs of programmers in building 
scrolling shooter games. This class library is an application of the reuse concept in 
software development. 

2. Method 
This research belongs to the type of applied research using a quantitative approach. 
Applied research aims to find a solution to deal with society or business 
organizations [4]. Meanwhile, the quantitative approach is used because research 
starts from a hypothesis and is objective. The methodology used in this study refers 
to the journal "Development of Class Library in Domain of Scrolling Shooter 
Game" by adding the implementation stages as seen in Fig. 1. 

 
Fig. 1. Research methodology in this research. 

This research methodology is that domain analysis was conducted to determine 
the characteristics of the scrolling shooter game application domain. The 
characteristics obtained are used to determine the scrolling shooter game domain's 
uniqueness from other game domains. Frozenspot analysis was carried out to 
determine the function slices of several samples of scrolling shooter game 
applications. Meanwhile, hotspot analysis is conducted to identify and define the 
points of flexibility (hotspots) of the scrolling shooter game application domain. 
Class library design is done to model hotspots into a modelling language, namely 
UML (Unified Modelling Language). The results of this modelling can simplify 
the implementation process into a programming language. Class library 
implementation is a step taken to change the class library design model into a 
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programming language. The unit testing phase is carried out to determine that each 
unit or function component in the class library can function as expected. Integration 
testing is done by directly testing each unit in the class library to create a scrolling 
shooter game prototype. 

3. Results and Discussion 

3.1. Domain analysis 
Domain analysis can be done by determining the source of information used to 
identify the characteristics of the application domain. Several sources of 
information can be used, including domain experts, textbooks, domain standards, 
and previous application samples [5]. There are four sample Scrolling Shooter 
game applications from the Google Play Store that will assist the identification 
process. A characteristic of the Scrolling Shooter game used for this research is that 
players generally play as pilot fighter planes, which are assigned to withstand any 
enemy attacks [6]. The sample application consists of two types of vertical 
Scrolling Shooter games and two types of horizontal scrolling shooter games 
selected based on the highest number of downloads and the highest rating on the 
Google Play Store in the January 2018 period. The four sample game applications 
will be given symbols to facilitate calling the application name in the identification 
process, as shown in Table 1. 

Table 1. Four sample game scrolling shooters. 
Function Game Symbol 
Space Shooter: Galaxy Attack Vertical G1 
Galaxy Attack: Alien Shooter Vertical G2 
Scrambler – Classic 80s Arcade Game Horizontal G3 
R-TYPE Horizontal G4 

Based on the identification results, four aspects become a review of the 
domain's characteristics: the camera viewpoint, game presentation, character 
control, and the game's basic mechanism. Here are the results of identifying the 
characteristics obtained from the four sample Scrolling Shooter game applications: 

a. Camera Viewpoint 
In G1 and G2 games, the camera's perspective is taken from the top to down 
(top-down view), where only the top side of the object is seen by the player when 
playing the game. While in the G3 and G4 games, the camera's perspective is 
taken from the side, where the player sees only the object's side. Viewpoints of 
the four games. 

b. Game Presentation 
The presentation or display style used in the G1 and G2 games is vertical 
scrolling. Vertical Scrolling is a display style where the game's background 
is seen moving automatically with a vertical orientation [7]. Meanwhile, in 
G3 and G4 games, the presentation used is horizontal scrolling. Horizontal 
Scrolling is a display style where the background in the game moves 
automatically with a horizontal orientation. 

c. Character Control 
The four sample Scrolling Shooter game applications that are played show 
that the player's character can move with an eight-way mechanism (right, 
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left, up, down, top right, bottom right, top left, and bottom left) on the x and 
y axes. The character movement controlled by the player is only limited to 
the screen area. There are two different mechanisms for controlling character 
objects, namely control with a fixed mechanism and control with a relative 
mechanism. In fixed mechanism control, the player's screen position has no 
distance from the character object being controlled. Whereas in the relative 
mechanism, there is a distance between the character object being controlled 
and the screen's position being touched. 

d. Basic Mechanic 
In the four sample games that are played, players must survive the pattern of 
attacks fired by the enemy to get the maximum score. To survive the enemy 
attack, players can destroy enemies by firing projectiles or avoiding incoming 
attacks. Also, there are power-ups that players can use to increase attack power. 
The four sample Scrolling Shooter game applications' characteristics will be used 
to identify the functions contained in the Scrolling Shooter game domain in the 
Frozenspot Analysis stage. 

3.2. Frozenspot Analysis  
Frozenspot analysis is divided into two stages, namely Function Identification and 
Frozenspot Identification.   

a. Functional Identification 
This stage is done to identify the collection or set of functions in the Scrolling 
Shooter game domain, based on four previous application samples. The resulting 
set of functions will be used to determine the Scrolling Shooter game domain's 
function slices. Namely, there are nine functions: Character Control, Scrolling 
Background, Spawn Object, Destroy Object, Move Object, Shoot Object With 
Pattern, Change Attribute, Display Attribute, and Save Data. The function 
identification table results show that there are nine sets of functions in the 
Scrolling Shooter game application domain and are used as a reference in 
determining the function slices. 

b. Frozenspot Identification 
This stage is carried out to determine the four previous Scrolling Shooter game 
application samples' sliced function. The set of functions that have been obtained 
will be used as a reference in determining the function slices. Frozenspot 
Identification results from four sample Scrolling Shooter game applications 
based on nine functions that have been obtained can be seen in Table 2. From 
the Frozenspot Analysis results, it can be seen that there are nine functions 
contained in the Scrolling Shooter game application domain. The nine functions 
are slices of the four sample Scrolling Shooter game applications G1, G2, G3, 
and G4. The sliced function results will be used to determine the hotspot that is 
done in the next stage. 

Table 2. Frozenspot identification result. 
Function Game 
Character Control G1, G2, G3, G4 
Scrolling Background G1, G2, G3, G4 
Spawn Object G1, G2, G3, G4 
Destroy Object G1, G2, G3, G4 
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Function Game 
Move Object G1, G2, G3, G4 
Shoot Object with Pattern G1, G2, G3, G4 
Change Attribute G1, G2, G3, G4 
Display Attribute G1, G2, G3, G4 
Save Data G1, G2, G3, G4 

3.3. Hotspot Analysis 
Hotspot analysis is divided into two stages, namely Hotspot Identification and 
Hotspot Definition [8]. 

a. Hotspot Identification 
This stage is carried out to identify functions that can be used as hotspots in the 
Scrolling Shooter game application domain. The sliced function obtained from 
the frozen-spot analysis results can determine whether the function is suitable as 
a hotspot or not. In this study, Hotspot Identification uses the Blackbox method, 
where the function used as a hotspot is mandatory. Therefore, the hotspot 
identification results show that there are nine mandatory functions used as 
hotspots. 

b. Defining Hotspot 
This stage is carried out to define each function obtained from the Hotspot 
Identification results. Defining Hotspot is done by describing the behaviour 
performed by the function, using a hotspot card [9]. With the object model 
transformation rules, the hotspot card will be converted into object models in the 
form of class diagrams. The hotspot card from the Player Character Control 
function and the object model formed can be seen in Fig. 2. 

 
Fig. 2. Hotspot card character control. 

Based on the object model transformation rules, the hotspot design will be 
created by adding the hook method in a separate hook class. The transformation of 
the object model of the hotspot Controlling Player Character can be seen in Fig. 3. 
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Fig. 3. Object transformation model hotspot character control. 

3.4. Modelling class library 
Modelling class library design consists of two stages, namely class design and 
package design. 

a. Class Modelling 
This class diagram will illustrate the relationships between classes of hotspot 
Controlling Player Character, where the class contains a method used to move 
character objects with eight directions of movement according to player control 
[10]. The class diagram of the hotspot controlling the player's character can be 
seen in Fig. 4. 

b. Package Modelling 
This stage is done to describe the package diagram of the Class Library 
system that will be built. The package diagram created functions to find 
groups of related classes wrapped in one container or package. The package 
design results show that nine packages will be built in the Scrolling Shooter 
class library, as follows. 
• ScrollingShooter2D.Player 
• ScrollingShooter2D.Spawner 
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• ScrollingShooter2D.Shoot 
• ScrollingShooter2D.DisplayUI 
• ScrollingShooter2D.Destroyer 
• ScrollingShooter2D.Data 
• ScrollingShooter2D.Backgroun 
• ScrollingShooter2D.Attribute 
• ScrollingShooter2D.Movement 

 
Fig. 4. Class diagram hotspot character control. 

3.5. Implementation class library 
Class Library will be implemented to C# (C Sharp) language [11]. Naming 
identifier standards such as properties, classes, and methods at the implementation 
stage will be adjusted to the C# language naming rules [12]. 

3.6. Unit testing 
Unit Testing is done by creating a test case method for each class Scrolling Shooter 
library function [13]. The case test method is based on the unit test scenario's 
design, which can be seen in Table 3. 

The unit test results show that all Scrolling Shooter Class Library methods can 
function properly according to their functions. 
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Table 3. Test case scenario. 
Class Test Method Test Status 

Player ControlPlayer() Success 
Background ScrollBG() Success 
Spawner Spawn() Success 
Data Save() Success 
 Load() Success 
Destroyer Destroy() Success 
DisplayUI Display() Success 
Movement Move() Success 
Shoot Shoot() Success 
Player ControlPlayer() Success 

3.7. Integration testing 
After unit testing is complete, the next testing stage is integration testing [14, 15]. 
Integration testing is done by directly testing each unit in the class library to create a 
scrolling shooter game prototype. In this study, integration testing was tested directly 
by experienced programmers in building games using Unity [16]. The display of the 
game prototype from the results of integration testing can be seen in Fig. 5.  

 
Fig. 5. Prototype game scrolling shooter. 

4. Conclusion 
Based on the results of integration testing, it is concluded that programmers can 
build scrolling shooter games without having to make the entire system functional 
from scratch using the class library. It is proven that the class library built in this 
study can produce a scrolling shooter game prototype consisting of a vertical 
scrolling shooter game and a horizontal scrolling shooter game. It is because the 
class library that has been built has provided basic functions that can be reused by 
programmers to build scrolling shooter games. 
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