Online ISSN: 2249-4626
Print ISSN: 0975-5896
DOI: 10.17406/GJSFR

GLOBAL JOURNAL

OF SCIENCE FRONTIER RESEARCH: |

Interdigiplinary

ATy
}/{ :
vl

ol e
5
4

=
7\
.
e
7
SRVAS

UAV Application with Moving 1 N Estimating Lumber Production

Method of Extinguishing Fires . Bl Human Face Detection and Tracking
A i',f' fa ; = = o) : X/ Ay 'i
Discovering Thoughts, Inventing Future ** )

VOLUME 22 ISSUE 2 VERSION 1.0

©2OO1-—20%Qb)LG[WﬁQ@f’SﬁéHt€ Frontier Research, USA |~ g
A R ; v, | |
v * Ry 1 !

—|



&

GLOBAL JOURNAL OF SCIENCE FRONTIER RESEARCH: |
INTERDISCIPLINARY




GLOBAL JOURNAL OF SCIENCE FRONTIER RESEARCH: |
INTERDISCIPLINARY

VOLUME 22 [SSUE 2 (VER. 1.0)

OPEN ASSOCIATION OF RESEARCH SOCIETY



Global Journals Inc.

© Global Journal of Science (A Delaware USA Incorporation with “Good Standing”; Reg. Number: 0423089)

Frontier Research. 2022 Sponsors: Open Association of Research Society
' ' Open Scientific Standards

All rights reserved.

This is a special issue published in version 1.0 Publzsher S Headquarters Oﬁce
of “Global Journal of Science Frontier

Research.” By Global Journals Inc. Global Journals® Headquarters
All articles are open access articles distributed 945th Concord Streets,
HIEEE IR L Ience FOner Framingham Massachusetts Pin: 01701,
United States of America

Reading License, which permits restricted use.

Entire contents are copyright by of “Global USA Toll Free: +001-888-839-7392
Journal of Science Frontier Research” unless USA Toll Free Fax: +001-888-839-7392
otherwise noted on specific articles.
No part of this publication may be reproduced Oﬁfset Typesetting
or transmitted in any form or by any means,
electronic or mechanical, including Global Journals Incorporated
photocopy, recording, or any information
storage and retrieval system, without written 21'1d, Lansdowne, Lansdowne Rd: CI'O}’dOl’l- SU.ITCy,
permission. Pin: CR9 2ER, United Kingdom
The opinions and statements made in this
book are those of the authors concerned. Packaging & Continel’ltal Dispatching
Ultraculture has not verified and neither
confirms nor denies any of the foregoing and
no warranty or fitness is implied. GIObal J Oumals PVt Ltd
o ' E-3130 Sudama Nagar, Near Gopur Square,
Engage with the contents herein at your own . .
risk. Indore, M.P., Pin:452009, India

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/ TO find nOdaI Officer Of yOUI' Country, please
L email us at local@globaljournals.org

Find a correspondence nodal officer near you

By referring / using / reading / any type of eContacts
association / referencing this journal, this

signifies and you acknowledge that you have
read them and that you accept and will be iripae: 4
o by he terms thereof Press Inqui ries: pre:vs@globaljourna{s. org
Investor Inquiries: investors@globaljournals.org
All information, journals, this journal, H . .
activities undertaken, materials, services and TeCh_mcaI Support' technology@globaljournals.org
our website, terms and conditions, privacy Media & Releases: media@globaljournals.org

policy, and this journal is subject to change
anytime without any prior notice.

Incorporation No.: 0423089 Pricing (Excluding Air Parcel Charges):
License No.: 42125/022010/1186
Registration No.: 430374

Import-Export Code: 1109007027 L] . .
Employer Identification, Number (EIN): Yearly Subscription (Personal & Institutional)

USA Tax ID: 98-0673427 250 USD (B/W) & 350 USD (Color)




EDITORIAL BOARD

GLOBAL JOURNAL OF SCIENCE FRONTIER RESEARCH

Dr. John Korstad Dr. Alicia Esther Ares

Ph.D., M.S. at Michigan University, Professor of Biology, Ph.D. in Science and Technology, University of General
Department of Biology Oral Roberts University, San Martin, Argentina State University of Misiones,
United States United States

Dr. Sahraoui Chaieb Tuncel M. Yegulalp
Ph.D. Physics and Chemical Physics, M.S. Theoretical Professor of Mining, Emeritus, Earth & Environmental
Physics, B.S. Physics, cole Normale Suprieure, Paris, Engineering, Henry Krumb School of Mines, Columbia
Associate Professor, Bioscience, King Abdullah University Director, New York Mining and Mineral,
University of Science and Technology United States Resources Research Institute, United States

Andreas Maletzky Dr. Gerard G. Dumancas

Zoologist University of Salzburg, Department of Ecology Postdoctoral Research Fellow, Arthritis and Clinical

and Evolution Hellbrunnerstra3e Salzburg Austria, Immunology Research Program, Oklahoma Medical
Universitat Salzburg, Austria Research Foundation Oklahoma City, OK United States

Dr. Mazeyar Parvinzadeh Gashti Dr. Indranil Sen Gupta
Ph.D., M.Sc., B.Sc. Science and Research Branch of Ph.D., Mathematics, Texas A & M University, Department
Islamic Azad University, Tehran, Iran Department of of Mathematics, North Dakota State University, North
Chemistry & Biochemistry, University of Bern, Bern, Dakota, United States
Switzetland

Dr. Richard B Coffin Dr. A. Heidari

Ph.D., in Chemical Oceanography, Department of Ph.D., D.Sc, Faculty of Chemistry, California South
Physical and Environmental, Texas A&M University University (CSU), United States

United States

Dr. Xianghong Qi

Dr. Viadimir Burtman

University of Tennessee, Oak Ridge National Laboratory, Research Scientist, The University of Utah, Geophysics
Center for Molecular Biophysics, Oak Ridge National Frederick Albert Sutton Building 115 S 1460 E Room 383,
Laboratory, Knoxville, TN 37922, United States Salt Lake City, UT 84112, United States

Dr. Shyny Koshy Dr. Gayle Calverley

Ph.D. in Cell and Molecular Biology, Kent State Ph.D. in Applied Physics, University of Loughborough,

University, United States United Kingdom



Dr. Bingyun Li Dr. Baziotis loannis

Ph.D. Fellow, IAES, Guest Researcher, NIOSH, CDC, Ph.D. in Petrology-Geochemistry-Mineralogy Lipson,
Morgantown, WV Institute of Nano and Biotechnologies Athens, Greece

West Vitginia University, United States

Dr. Matheos Santamouris Dr. Vyacheslav Abramov

Prof. Department of Physics, Ph.D., on Energy Physics, Ph.D in Mathematics, BA, M.Sc, Monash University,
Physics Department, University of Patras, Greece Australia

Dr. Fedor F. Mende Dr. Moustafa Mohamed Saleh Abbassy
Ph.D. in Applied Physics, B. Verkin Institute for Low Ph.D., B.Sc, M.Sc in Pesticides Chemistry, Department of
Temperature Physics and Engineering of the National Environmental Studies, Institute of Graduate Studies &
Academy of Sciences of Ukraine Research (IGSR), Alexandria University, Egypt

Dr. Yaping Ren Dr. Yilun Shang
School of Statistics and Mathematics, Yunnan University Ph.d in Applied Mathematics, Shanghai Jiao Tong
of Finance and Economics, Kunming 650221, China University, China
Dr. T. David A. Forbes Dr. Bing-Fang Hwang
Associate Professor and Range Nutritionist Ph.D. Department of Occupational, Safety and Health, College of
Edinburgh University - Animal Nutrition, M.S. Aberdeen Public Health, China Medical University, Taiwan Ph.D., in
University - Animal Nutrition B.A. University of Dublin- Environmental and Occupational Epidemiology,
Zoology Department of Epidemiology, Johns Hopkins University,
USA Taiwan
Dr. Moaed Almeselmani Dr. Giuseppe A Provenzano

Ph.D in Plant Physiology, Molecular Biology, Irrigation and Water Management, Soil Science, Water
Biotechnology and Biochemistry, M. Sc. in Plant Science Hydraulic Engineering , Dept. of Agricultural and
Physiology, Damascus University, Sytia Forest Sciences Universita di Palermo, Italy

Dr. Eman M. Gouda Dr. Claudio Cuevas
Biochemistry Department, Faculty of Veterinary Department of Mathematics, Universidade Federal de
Medicine, Cairo University, Giza, Egypt Pernambuco, Recife PE, Brazil

Dr. Arshak Poghossian Dr. Qiang Wu

Ph.D. Solid-State Physics, Leningrad Electrotechnical Ph.D. University of Technology, Sydney, Department of
Institute, Russia Institute of Nano and Biotechnologies Mathematics, Physics and Electrical Engineering,

Aachen University of Applied Sciences, Germany Northumbria University



Dr. Lev V. Eppelbaum Dr. Linda Gao

Ph.D. Institute of Geophysics, Georgian Academy of Ph.D. in Analytical Chemistry, Texas Tech University,
Sciences, Thilisi Assistant Professor Dept Geophys & Lubbock, Associate Professor of Chemistry, University of
Planetary Science, Tel Aviv University Israel Mary Hardin-Baylor, United States

Prof. Jordi Sort Angelo Basile
ICREA Researcher Professor, Faculty, School or Professor, Institute of Membrane Technology (I'TM) Italian
Institute of Sciences, Ph.D., in Materials Science National Research Council (CNR) Italy

Autonomous, University of Barcelona Spain

Dr. Eugene A. Permyakov Dr. Bingsuo Zou

Institute for Biological Instrumentation Russian Academy Ph.D. in Photochemistry and Photophysics of Condensed
of Sciences, Director Pushchino State Institute of Natural Matter, Department of Chemistry, Jilin University, Director
Science, Department of Biomedical Engineering, Ph.D., of Micro- and Nano- technology Center, China

in Biophysics Moscow Institute of Physics and

Technology, Russia

Prof. Dr. Zhang Lifei Dr. Bondage Devanand Dhondiram

Dean, School of Earth and Space Sciences, Ph.D., Peking Ph.D. No. 8, Alley 2, Lane 9, Hongdao station, Xizhi

University, Beijing, China district, New Taipei city 221, Taiwan (ROC)

Dr. Hai-Linh Tran Dr. Latifa Oubedda
Ph.D. in Biological Engineering, Department of National School of Applied Sciences, University Ibn Zohr,
Biological Engineering, College of Engineering, Inha Agadir, Morocco, Lotissement Elkhier N66, Bettana Sal
University, Incheon, Korea Marocco
B.Sc.(Manchester), Ph.D.(Brunel), M.Inst.P.(UK) Ph.D. Julius-Maximilians, Associate professor, Department
Institute of Mathematical Sciences, University of Malaya, of Condensed Matter Physics and Advanced Technologies,
Kuala Lumpur, Malaysia Department of Condensed Matter Physics and Advanced

Technologies, University Wrzburg, Germany

Dr. Shengbing Deng Dr. Maria Gullo

Departamento de Ingeniera Matemtica, Universidad de Ph.D., Food Science and Technology Department of
Chile. Facultad de Ciencias Fsicas y Matemticas. Blanco Agricultural and Food Sciences, University of Modena and
Encalada 2120, Piso 4., Chile Reggio Emilia, Italy



Dr. Fabiana Barbi Prof. Ulrich A. Glasmacher

B.Sc., M.Sc., Ph.D., Environment, and Society, State Institute of Earth Sciences, Director of the Steinbeis
University of Campinas, Brazil Center for Environmental Transfer Center, TERRA-Explore, University Heidelberg,
Studies and Research, State University of Campinas, Germany
Brazil
Dr. Yiping Li Prof. Philippe Dubois

Ph.D. in Molecular Genetics, Shanghai Institute of Ph.D. in Sciences, Scientific director of NCC-L,
Biochemistry, The Academy of Sciences of China Senior Luxembourg, Full professor, University of Mons UMONS
Vice Director, UAB Center for Metabolic Bone Disease Belgium

Nora Fung-yee TAM Dr. Rafael Gutirrez Aguilar
DPhil University of York, UK, Department of Biology Ph.D., M.Sc., B.Sc., Psychology (Physiological), National
and Chemistry, MPhil (Chinese University of Autonomous, University of Mexico
Hong Kong)

Dr. Sarad Kumar Mishra Ashish Kumar Singh
Ph.D in Biotechnology, M.Sc in Biotechnology, B.Sc in Applied Science, Bharati Vidyapeeth's College of
Botany, Zoology and Chemistry, Gorakhpur University, Engineering, New Delhi, India
India
Dr. Ferit Gurbuz Dr. Maria Kuman

Ph.D., M.SC, B.S. in Mathematics, Faculty of Education, Ph.D, Holistic Research Institute, Department of Physics
Department of Mathematics Education, Hakkari 30000, and Space, United States

Turkey



CONTENTS OF THE ISSUE

Vi.
Vii.
Viii.

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

The Method of Extinguishing Fires using an Antifire Rockets. 7-4
Calcmadeira: Software for Estimating Lumber Production. 5-21
UAV Application with Moving Human Face Detection and Tracking. 23-31

Fellows

Auxiliary Memberships
Preferred Author Guidelines
Index



GLOBAL JOURNAL OF SCIENCE FRONTIER RESEARCH: |
INTERDISCIPLINARY

Volume 22 Issue 2 Version 1.0 Year 2022

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

Online ISSN: 2249-4626 & Print ISSN: 0975-5896

The Method of Extinguishing Fires using an Antifire Rockets
By Galyna Sokol & Andrey Sokol

Abstract- This article presents a Firefighting Method Using Automated System On The Basis Of
Multiple Launch Rocket Systems (Patent for a utility model of Ukraine No. 123017 dated
12.02.2018 Bull. No. 12 dated 25.06. 2018. Electronic document identifier 3305200618). It is used
to extinguish fires in hard-to-reach areas and difficult conditions. These are: powerful wind,
thermal radiation, complex terrain (mountains, hilly terrain), buildings in cities (high-rise buildings
and skyscrapers). And also it uses in the aftermath of disasters (chemical and radioactive
contamination of the area), in industrial areas, among the destruction resulting from the
consequences of attacks. The method uses an automated fire safety system based on multiple
launch rocket systems. Here, fire extinguishing is carried out with the help of an automated volley
of fire-fighting missiles from the transport and launch containers of the network.

Keywords: method extinguishing fires, rocket systems, multiple launch, automated safety system.
GJSFR-I Classification: DDC Code: 614.845 LCC Code: QC100

THEMETHODOFEXTINGUISHINGFIRESUSINGANANTIFIREROCKETS

Strictly as per the compliance and regulations of:

© 2022. Galyna Sokol & Andrey Sokol. This research/review article is distributed under the terms of the Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 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/.



The Method of Extinguishing Fires using an
Antifire Rockets

Galyna Sokol * & Andrey Sokol °

Abstract- This article presents a Firefighting Method Using
Automated System On The Basis Of Multiple Launch Rocket
Systems (Patent for a utility model of Ukraine No. 123017
dated 12.02.2018 Bull. No. 12 dated 25.06. 2018. Electronic
document identifier 3305200618). It is used to extinguish fires
in hard-to-reach areas and difficult conditions. These are:
powerful wind, thermal radiation, complex terrain (mountains,
hilly terrain), buildings in cities (high-rise buildings and
skyscrapers). And also it uses in the aftermath of disasters
(chemical and radioactive contamination of the area), in
industrial areas, among the destruction resulting from the
consequences of attacks. The method uses an automated fire
safety system based on multiple launch rocket systems. Here,
fire extinguishing is carried out with the help of an automated
volley of fire-fighting missiles from the transport and launch
containers of the network.

Keywords: method extinguishing fires, rocket systems,

multiple launch, automated safety system.

I. INTRODUCTION

=ires continue to tear apart our planet. Such types
= of fires as forest fires are becoming an
increasingly acute problem around the world
affecting life on our entire planet. In just the past few
years, large fires have besieged a number of countries,
including the United States, Canada, Ukraine, Australia,
Spain, Portugal, Russia, Turkey, and Brazil, and even
such regions as Greenland and Northern Europe [1-6].

According to the National Fire Protection
Association (NFPA), over the past 3 years, 40,000
buildings have been destroyed in the United States
alone, 100 people have died and almost $ 40 billion in
insured losses have been paid due to wildfires.

According to preliminary estimates, the United
States spends no less than $ 2 billion a year on fighting
wildfires.

As it gets hotter and drier in the world, most
experts believe wildfires will become even more intense
in such regions as Australia, California, the
Mediterranean, and Central Eurasia.

Global fire protection associations are working
on new standards and practices that address wildfires.
One of the ways to increase efficiency of fighting against

Author a: Department of Mekchtronics, Dnieprovsk National University
of Ukraine named Oles Honchar Dnipro, Ukraine.

e-mail: gsokol@ukr.net

Author o: Lead designer, Yuzhnoye State Design Office, Ukraine,
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forest fires and fires in general is the use of automated
systems for detecting and extinguishing fires.

The aim of this article is working and studying
the method for extinguishing fire with the use of
automated fire safety system based on reactive fire
systems.

The following tasks are solved herein:

— Drawing up an analytical review of the use of liquid
rockets to extinguish fires.

— Development of a new method of extinguishing a
fire.

— Creation of an automated system for use in the
method of reactive fire systems.

[I. ANALYTICAL REVIEW OF THE USE OF LiQUID
RockeTs To ExTINGUISH FIRES

It is known that in cases of firefighting in hard-
to-reach places (such as forest fires) in our country and
abroad use helicopters, light and medium aircraft that
discharge water or special liquid for fire, such as AN-
32P (Ukraine), SN-415 Canada) and even heavy
transport aircraft S-130, DM-6 (USA), IL-76 (Russia) [1-
6] The disadvantage of this method is the low efficiency
due to the high values of the resistance of the
aerodynamic and output streams of combustion
products from fire at a small plane of extinction.

It is known the air delivery of the water in special
suspended tanks and targeted discharge of water into
the centre of the forest fire when the helicopter hovers
over the centre [7].

The disadvantage of this method is the weak
and uneven spraying of water, which leads to a small
area of effective extinguishing, significant non-target
water losses due to constant rocking of the water tank.
The presence of powerful ascending and descending air
currents affects the accuracy of the aircraft relative to
the fire zone, as the helicopter can rarely fly at an
altitude of less than 100 m above the forest fire due to
this.

There is a method of extinguishing fires using a
number of devices from launchers with fire
extinguishers. They are launched with a single or volley
launch. The fire extinguishers have equipped with an
explosive fire extinguishing agent. A satellite tracking
system to extinguish the fire is used.

Necessary aeration and scattering of explosives
are provided by the rupture of the charge remotely at a

© 2022 Global Journals
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height of 20-25 m from the ground level to extinguish
from above the tops of the forest. They are can use
contact breakers. They are triggered by contact with
trees or the ground, providing extinguishing ground fire
[8].

The disadvantage of this method is the high
dependence of the speed of fire extinguishing on the
time of arrival of fire extinguishers from storage to
starting devices and staff readiness. Personnel carry out
work to prepare and launch fire extinguishers.

There is a method of using traditional high-
explosive and high-explosive munitions to extinguish
forest fires.

The disadvantage of this method is the danger
of its use due to the possibility of re-ignition [9].

[11. PROBLEM DEFINITION THE ANTIFIRE
RoOCKETS AUTOMATED MULTIPLE LAUNCH
ROCKET SYSTEM
A method of extinguishing fires using an

automated safety system based on multiple launch
rocket systems is working [10].

The Global fire protection associations are
working on new standards and practices that address
wildfires. One of the ways to increase efficiency of
fighting against forest fires and fires in general is the use
of automated systems for detecting and extinguishing
fires.

The <Antifire Rockets» automated multiple
launch rocket system is a network of transport-launch
containers. This network of transport-launch containers
is managed by the Center for Remote Monitoring and
Control, and if necessary, information from Earth remote
sensing satellites can be used.

At the same time, the autonomy of the
transport-launch  container  while identifying and
launching missiles in the automatic mode for
extinguishing fires is preserved. System composition are
depicted in Fig. 1.

Aatomated fire protection system on the basis of multiple launch rocket systems

N
FiiﬂlE iﬁl | LJ‘

Automated container with 12-th
Antifire rockets (missiles)

in the fiture, cormection to
Control cenfer satellite systems

Fig. 1: The system composition

The "smart" firefighting missile it self consists of
two units: a unit with a fire extinguishing agent and a

reusable jet drone.
System composition the Transport and Launch
Container are depicted in Fig. 2.

© 2022 Global Journals
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The Container

The firefighting missile

The Remote
Control System

The Control
System of
Container

Environmental
Scanning System

The Power Supply
System

The Compartment
with Fire
Extinguishing
Agent

The reusable jet
drone

Fig. 2: System composition the Transport and Launch Container

The jet drone is equipped with the necessary
sensors, smart avionics, and controlled jet engines,
which allows the firefighting missile to bypass obstacles
while flying to the target.

Launch of Antifire Rockets are depicted in Fig. 3.

The "charge" of one robotic firefighting missile is
capable of spraying a fire extinguishing agent over an
area of ~100 M2 (~1000 square feet). One container
contains twelve robotic firefighting missiles, which
makes it possible to extinguish twelve ignitions or a
forest fire with an area of ~1200 m® (~12000 square
feet).

In the event of lacking firefighting missiles when
extinguishing a fire from one transport-launch container,
neighboring transport-launch  containers  from the
network will be connected to extinguish the fire.

The "charge" of one robotic firefighting missile is
capable of spraying a fire extinguishing agent over an
area of ~100 m2 (~1000 square feet).

One container contains twelve  robotic
firefighting missiles, which makes it possible to
extinguish twelve ignitions or a forest fire with an area of
~1200 M? (~12000 square feet). In the event of lacking
firefighting missiles when extinguishing a fire from one
transport-launch container, neighboring transport-launch
containers from the network will be connected to
extinguish the fire.

The compact dimensions of the transport-
launch container allow it to be transported in the back of
a conventional pickup truck.

Initially, the system was considered as a means
of extinguishing fires in high-rise buildings. But it can
also be safely put in defense of densely populated areas
and megacities, in industrial areas.

There are dangers of contamination with
hazardous substances during a fire, as well as objects

on the water surface.

Unlike existing vehicles for extinguishing fires,

«Antifire Rockets»:

— Do not depend on the state of the road surface,
traffic jams, and landscape drops, like the fire
fighting vehicles;

— Do not depend on weather conditions, like
firefighting aircrafts;

— Do not require preparatory measures and
deployment of fire brigades.
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Fig. 3: Launch of Antifire Rockets

Fig. 4: Types of fires

Along the way, this system can not only monitor
the surrounding area in order to detect ignitions, but
also provide relevant information in real time for law
enforcement agencies, hydrometeorological services, as
well as provide sparsely populated areas with wireless
communication, etc.

Achievements of Ukrainian scientists will help to
solve the issue of prompt fire extinguishing at the stage
of ignition and thus save the population and business
from more global damage and, as a result, colossal
insurance payments.

IV.  CONCLUSION

The research papers dedicated the method for
extinguishing fire with the use of automated fire safety
system based on reactive fire systems.

© 2022 Global Journals

10.

REFERENCES REFERENCES REFERENCIAS

Sokol G.I., Sokol A.V. Automated system based on
multiple launch rocket systems for extinguishing fire.
/Novel problems of continuum medium and strength
of structures / Abstracts of reports of the Second
International Scientific and Technical Conference in
memory of academician of the NAS of Ukraine
Volodimir. Mossakovskii (to the 100th anniversary of
birthday), Dnipro, October 10-12, 2019, Ukraine. —
Dnipro: 2019. — P.327.

Sokol AV., Sokol G.I. Firefighting method using
automated system on the basis of Multiple Launch
Rocket Systems. / 7th International Conference
Space Technologies: Present and Future. 21-24
May 2019, Dnipro , Ukraine: Abstracts of reports. —
Dnipro: 2019. — P. 38.

Sokol Andrey, Sokol Galyna. Firefighting Method
using Aautomated System on the Basis of Multiple
Lanth Rocket Systems. Section 8. Fir and Civil
Saffety / Abstracts of Il International Scientific and
Theoretical Conference (Vol. 1), November 26,
2021. Tel Aviv, State of Israel: European Scientific
Platform. ISBN 978-1-68564-147-4/ DOI
10.36074/scientia-26.11.2021 —P. 86-88.

Sokol Andrey, Sokol Galyna. Fire Protection Of
Financical Capital. / IX International Scientific and
Practical Conference “Trends of Development
Modern Science and Practice”, November 16-19,
2021, Stockholm, Sweden. ISBN 978-1-68564-518-
2/ DOI 10.46299/ 1ISG.2021 111X - P. 132-134.

Sokol Andrey, Sokol Galyna. Firefighting method
using automated system on the basis of Multiple
Launch Rocket Systems./ Ill International Scientific
and Practical Conference “Sectoral Reserch XXI:
Characteristics and Features” (Vol. 1), April 22,
2022, Chicago, USA. ISBN 979-8-88526-804-2/ DOI
10.36074/scintia-22.04.2022 — P. 114-115.
Military-technical exhibition for the Minmashprom of
Ukraine: Bulletin. - Kiev, 1995. - P. 22.

Patent Ne 3519080, 1968. USA, Helicopter with a
suspended tank for extinguishing forest fires.Morz F.
Kolebaniya i zvuk. — M.: Gostehizdat, 1937. — 465.
Patent RU Ne30418 U, A62C 3/00, 2006. A method
of extinguishing a forest fire.

Dyakov V.V. Explosive means of extinguishing forest
fires. - Forestry, 1987, No. 4. - P. 32-40.

Sokol. AV, Sokol G.I. A Method of Extinguishing
Fires Using a Automated Safety System Based on
Multiple Launch Rocket Systems. Patent for an utility
model of Ukraine No. 123017 dated 12.02.2018 Buill.
No. 12 dated 25.06. 2018. Electronic document
identifier 3305200618.



GLOBAL JOURNAL OF SCIENCE FRONTIER RESEARCH: |
INTERDISCIPLINARY

Volume 22 Issue 2 Version 1.0 Year 2022

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

Online ISSN: 2249-4626 & Print ISSN: 0975-5896

Calcmadeira: Software for Estimating Lumber Production

By Thomaz Costa, Luiz Franga, Tiago Santos, Lucas Barbosa Ramos & Monica Campanha

Abstract- One information that is generally not used but is still essential to the economic
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but as a function of the pieces obtained from trees. Six tests were performed using trees and
individual logs. The comparison between the calculated and milled or drawing pieces was
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Calcmadeira: Software for Estimating Lumber
Production

Thomaz Costa ¢, Luiz Franca °, Tiago Santos °, Lucas Barbosa Ramos © & Monica Campanha *

Abstract- One information that is generally not used but is still
essential to the economic evaluation and wood yield of the
sawmill production chain is the quantification of lumber a
priori. The few applications that provide a solution to this
problem work with one log at a time and generally use
optimization techniques instead of cut pattern models. The
software developed for this work uses trigonometric rules,
applying the circumscribed square (block), longitudinal (or
tangential), log rotation, and radial cut patterns to help a
producer sell a tree not in cubic meters but as a function of the
pieces obtained from trees. Six tests were performed using
trees and individual logs. The comparison between the
calculated and milled or drawing pieces was presented for
each model. The total errors obtained were approximately 2%
for priority pieces. The best accuracy for the number and
volume of the Ilumber pieces was 22% and -54%,
respectively, obtained with a 30° angle of the slab (waste
wood) and 0.60 to the proportion of the radius parameters in
the model that rotates the log. The total calculated and
observed piece width distributions were statistically equal in
the radial model. This application requires observation of the
milling operation while monitoring parameters in a
heterogeneous sample of wooden logs to obtain the best
results.

Keywords: timber, log, cut pattern, saw, wood.

[. INTRODUCTION

he supply of planted forests with homogeneous
dimensions favors creating business rules to

support wood management and processing. As a
result, information reported of the pieces milled per tree
or log (number, volume and potential revenue), allows
suppliers the opportunity to trade their wood in more
profitable markets (Costa et al. 2016).

Business rules can also assist in the native
forest wood trade with some limitations, due to different
ages and heterogeneous dimensions. An example is the
Brazil concessions for management plans in national
conservation forests, which has been making since
2014.By means of monitoring and inspection systems,
the product from tree to sale is tracked, guaranteeing
the legalization of logging products. An essential
variable in this process is the yield of lumber, which
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depends on the diameter of the logs, the combination of
the cutting pattern with the dimensions of the pieces,
and the occurrence of defects, such as knots, tortuosity,
and cracks, as well as the general health/quality of the
lumber (Bonato et al. 2017; Cunha et al. 2015; Juizo et
al. 2014; Mahica et al. 2013; Rocha and Tomaselli
2002).

Currently, monitoring and inspection systems
use a volumetric yield coefficient of 35%, which is the
ratio between the volume of milled wood and the total
log volume (Brazil 2016). When applying this coefficient,
if the sawmill obtains a yield lower than this percentage,
it can receive authorization to extract wood from the
forest above what was established by the management
plan. If the yield is higher than 35%, the supplier must
retain the surplus wood in the yard without a sales
receipt.l.e. the technical criteria is not suitable, which
consequently increases the environmental impact on the
forest or give costs for sawmills.

Given that the volumetric performance studies
used to inform the environmental agency of the actual
yield of milled wood are expensive and may vary
according to the demand for milled products and the
quality of the wood in stock, it would be advisable to use
software to perform this estimate instead of adopting a
fixed, arbitrary value for several sawmills. Another
function of this software would be to support production
planning so that sawmills could estimate the stock and
revenue of milled pieces.

Computational tools used for estimations in
multiple tree products are not a novelty. Most of these
tools are used to optimize wood volume for firewood,
cellulose pulp and lumber (Binoti 2012; Oliveira et al.
2011; Oliveira 2011; Soares et al. 2003; Chichorro et al.
2003; Leite 1994) or estimate growth in forest production
and milled wood; examples include Dyna Tree, Saw
Model and Sigma E softwares (Nunes 2013; Leite 1994),
Sis Eucalipto (Oliveira 2011), and RPF (Binoti 2012).
There are also scanning methods (Halabe et al. 2011)
that evaluate or simulate sawmill processes (Vergara et
al. 2015, Murara et al. 2013; Voronin et al. 2012;
Heinrich 2010; Maturana et al. 2010; Baesler et al. 2004;
Lin et al. 1995; Steele 1984).

Computational solutions for lumber, which
calculate the conversion into milled pieces, are intended
for commercial use or were developed solely for
technical and scientific purposes. Among the
commercial applications are MaxiTora (Serpe et al.
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2018; OpTimber 2020), CutLog (TEKL STUDIO 2018),
TimberLOG (Timber Vision 2020), and Pitago Optimizers
(2020). Most of these solutions are based on linear
programming, a technique applied to optimize the
dimensions of selected pieces in a section of the trunk.

CalcMadeira provides a new solution when
simulating cut patterns applied to trees or individual
logs. Its algorithms use trigonometric rules (i.e., arrow
concepts, string, sine, and cosine) rather than
optimization techniques (Costa et al. 2019a; 2019b;
2020).

Most sawmills do not adopt a cut pattern
model. Instead, they entrust the cutting performance to
the experience of the saw operator. Therefore, a pattern
that parallels the empirical procedure performed by the
operator is proposed. In the approximated pattern, the
log is turned 180° and 90°.The parameters used in this
model are cited in the method described later in this
article.

The goal of this work is show and validate these
cut models (circumscribed square, longitudinal
(tangential), turn 180°/90° and the radial), comparing the
accuracy between the number of pieces of wood
calculated by the software and that obtained by the
sawmill or by drawing in the face of the log.

[I.  MATERIALS AND METHODS

In this section, the models for trees and milled
wood are described, followed by the structure of the
tests. Then, data is collected and calculated, and the
statistical analysis is presented.

a) Taper model

The software adjusts taper functions using the
Kozak et al. (1969) model and volume with the

L

Schumacher and Hall (1933) model from taper data to
estimate milled product from trees. The Smalian formula
is used to estimate the milled product from log.

b) Models for milled wood

As shown in Figure 1, four slab cuts are made to
the circumference for the circumscribed square cut
pattern. The saw stays in the remaining square and
begins to saw the lumber. In the longitudinal cut pattern,
the saw first cuts the lateral slab and then begins
parallel cuts on another side with the last amount of the
slab cut. The model that rotates the log at 180 and 90
degrees combines the two models previously
described. To begin this cut, the angle a is defined for
the slab (Figure 2). The chord is the width (L) available
for lumber and is calculated by Equations 1, 2, and 3,
where D is the diameter of the log, the arrow (f) is a
parameter that increases as the pieces are selected,
and (b) is the angle calculated from the thickness of the
lumber.

In the model that rotates the log, when f reaches
the limit established by the radius ratio, which is the
parameter that defines the maximum f for the longitudinal
cut, the cut is interrupted. The same procedure is
repeated on the opposite side (i.e., a 180° turn of the log).
With the second interruption, the remainder (i.e., a
rectangle plus two slabs) is rotated 90° to perform the
procedure using the circumscribed square model, where
L=2

V2

Fig. 1: Cut patterns for milled wood: a) circumscribed square; b) longitudinal; ¢) 180° 90° turn log; and d) radial

Fig. 2: Models for cut patterns from Fig 1

© 2022 Global Journals



cos(180 —b) = (f = D/2)/(3) (1)
b = 180 —acos [(f — D/2)/()] @
L =D xsen(a), a=a,b ... )

The slab is defined to find the smallest piece
width. The angle generated in the cut of the slab is
proportional to the diameter of the log in the milling
operation. Smaller logs will have larger slab angles,
while larger logs will have smaller slab angles (Figure 3).
In the first version of the proposed software, the
parameter "average angle of the slab" was considered.
From this angle, logs with smaller diameters have an
undersized initial width, which will not result in errors
because the algorithm will increase the width of the slab
until it reaches the width of the piece. In contrast, logs
with larger diameters may experience aloss in the
number of pieces, especially those of smaller widths,
due to the estimation of slab areas with larger widths
than those executed in the saw mill.

The distance between the radius ratio values
increases with the diameter of the log; then, logs with
large sections need smaller intervals between radius
ratios in the simulated case (Figure 3).

One way to define the slab angle is to observe the
cut of the first slab on logs with different diameters and
select the grade closest to those used in the milling
operation. The same procedure can be performed for
the radius ratio.

Fig. 3: Slab angles of 10, 20, and 30° which show
variable slab widths (right side of the circle) and chords
defined by radius ratios of 0.55, 0.60, and 0.65 (left side
of the circle) conceming to logs with diameters of 20, 25,
30, 35 and 40 cm

The radial cutting model (Figure 1) consists of
dividing the log to quadrants and calculating sawn
pieces to the radius direction. The cutting of parts is run
by alternating the edges within the quadrant, limited to
two slices by an angle of 45° Calculations are

performed for one quadrant and multiplied by 4 for the
log.

All models were validated with draws in digital
graphics using the CAD software Libre CAD (2020).

c) Data

Six tests were performed with trees and logs by
applying the circumscribed square, longitudinal
(tangential), 180° and 90° turnlog, and radial cut patterns
(Table 1). These tests range from more controlled to more
sampled.

© 2022 Global Journals

Global Journal of Science Frontier Research (1) Volume XXII Issue II Version I H Year 2022



(2002 ‘LNGY) SI9QLUN| 8y} JO SUOISUBLLID SSBUMOIL) PUE YIPIM O} 8jni UBiZelgy

BUON BUON SUON 901040 1SN 901040 1SN azi1s Ag slaquin| Jo 1old
622Gt v'e Ve 1'e I'e Z Boy jo (w) yibusn
ww 0S ww 0S
ww 0§ Uipim deig uipim deig
ww 0g X 001 preog
Uipim deig ww ww O X 00708
ww Og X Oy preoqdely  ww 0g X O p/eoqde|d x/0871 HAN odA} Jequun
OF X 00v—0G pteoq able] pJseoq abre
wuwi 0g X 0§ pseoqdeln
ww /g wuw /g ww /¢
X 009-05 pleod X 00v—0S preog X 00v—0S preog
(wo) sieewelp
19-8¢ 8E-61 961 acel 26 ¢c—6
sBoj Jo ebuey
S8V LIV Ye/S 6l S8V LIV Ye/S6L € 83l
8'v/e LL/ee/le 8v/eLL/ee/Ie ¢ o3l
1'8/,°01/2°Se/ve L'8/L°0L/2 Se/ve L 83l
%X/eq/oy/y/yqgp
9 IS 6l 6 sBo| 61/seal € sBo| gi/sean € Apueng
BoT BoT Bo7 Bo7 2ol 28l 92IN0Sg
[elpey 0,06 Pue 08| JO suin| [euipnubuo] [euipniBuo asenbs paquoswnoIID asenbs paguoswnaIl) paidde [gpow 1nD
[elpey 0,06 PUe 08| 4O suIn| [euipnuBbuo [euipniBuo ouidwig asenbs paquoswnaI) ulened 1D
9 S 14 € 4 L ISE]R
sooald
pa|jiw jo Auoud pue sBo| jo yibus| ‘pajjiw Jaquun| Jo puiy ‘sboj jo abuel Js1oweIp ‘Yeq Jo abeiusalad (oY) [eroJowulod
pue (y) eiol wybiey ‘(ygp) 1ybioy 1sealq 1e Jojewelp ‘(sbo| Jo s8al) “o') S82IN0S ‘S|opow 1No Jo S1S8| (L 9/gB]
H

[\ [AELEN n [ UOISIOA [ anss[ [[XX 2wn[op (] ) YoIedasdy JoNUOL] 90UADG JO [eUInof [eqo[o

© 2022 Global Journals



CALCMADEIRA: SOFTWARE FOR ESTIMATING LUMBER PRODUCTION

i. Test 1

In this test, we applied the rule of priority by size in
width and thickness to calculate lumber pieces of small
trees of the Corymbiacitriodora species planted from
seeds, which had some tortuosity in the trunk. The trees
were cut and processed in a sawmill of the Embrapa
company in Sete Lagoas, Minas Gerais State, Brazil.

The Kozak taper model was applied to each tree.
The lumber pieces calculated by the proposed software

were drawn in the most minor section of each log before
being sawed (Figures 4a and b). The diameters with bark
(di _log) were measured, and the width of the lumber
(wi_log) was framed in the log section.

The milled pieces were measured in width (wi_sw)
and thickness (th_sw) at the ends and in the middle of the
lumber (Figure 4c).

Fig. 4: a) Log in the sawmill machine, b) smaller face of a log with pieces calculated and selected to be cut, and c)
stacked pieces to dry after measurement and identification

ii. Tests2and3

In Test 2, It is compared results among the Calc
Madeira and CutLog softwares. The trees were cut in
Maravilhas city, Minas Gerais State, and transported to a
sawmill in Matosinhos city, Minas Gerais.

It is used nine trees close to the evaluated trees
(i.e., those that were milled) for generate taper model. The
width and thickness of the pieces were not measured
according to uniformity in production and the constant

width and thickness of the lumber. Only the number of
pieces per log was obtained(Figure 5), and imperfections,
such as tortuosity and cracks, were noted.

In Test 3, It is cut a new set of 3 trees of the
Corymbia citriodora species. However, evaluations were
performed by individual logs without the need for taper
models, already validated in Test 1. As in Test 2, only the
number of pieces per log was obtained (Figure 6).

b

Fig. 5: a) First product of the empirical procedure and b) large clapboards and clapboards after going through the
second step in a circular blade

Fig. 6. a) First product of the longitudinal cut pattern and b) clapboards after the second step in a circular blade
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iii. Tests 4and 5

In Test 4, it is measured nineteen logs, and in Test
5, fifty-one logs, both from eucalyptus with different ages
and genetic materials (i.e., stock). The tests were
performed in a sawmill in the municipality of Martinho
Campos, Minas Gerais. The pieces milled were boards
larger than or equal to 50 mm in width up to the maximum
width allowed by the diameter of the log. The thickness
was fixed at 27 mm. The 40 mm thickness was milled in
the center of the log to prevent the large board from
cracking in its core. The cut pattern was longitudinal for
Test 4 and tumns of 180%and 90° for Test 5. In these tests,
only the width was measured.

iv. Test 6

This test was performed at the Embrapa farm in
Sete Lagoas, Minas Gerais. Six logs from Pinus sp and
Araucaria angustifolia trees with different displacements
of the pith with reference to the center of the face of the
log were measured in Test 6. The pieces were drawn in
small sections of the logs. These pieces were boards
larger than or equal to 50 mm in width up to the maximum
width allowed by the circumference of the log’s barkless
wood. The drawing was performed in all quadrants with
points of origin in the marrow, which resulted in quadrants
of different sizes. The intention was to detect bias among
the calculated pieces based on the center of the log
section and the pith deviated.

The thickness was fixed at 32 mm, which matches
a thickness of 27 mm plus 5 mm considering the
consumption of wood by the saw.

In this test, it is assessed the accuracy of the
number and dimension of pieces that the program
calculated to the pieces observed in the logs. Accuracy is
reported per log as a function of pith displacement.

v. Sawmill operations

Tests 2, 3, 4, and 5 followed the operational
procedure without drawing pieces in the logs and
informing the operator of the number of pieces. With this,
the sawmill chose the pieces of interest with their given
dimensions and established the priority among them to
mill.

The empirical method applied in Tests 2 and 5 by
different operators in sawmills begins with sawing the
lateral slab and sawing pieces up to a limit defined by the
operator. Then, the log is rotated, which can be at 180° or
90° angles. This process does not precisely follow the
model of the first 180° turn, as after turning 90°. It can vary
from log to log too. However, this operation reduces the
log to a rectangle plus two slabs where boards are milled
with the same widths. The large board is sawed in its
core.

d) Calculations

The following data are used to execute the cut
model algorithms: dimensions of the lumber, including
length, width, and thickness; and measurements of the
tree, including dbh, total and commercial height, and bark

© 2022 Global Journals

thickness measured at each section of the log, being
considered the average per tree.

In individual log algorithms, the parameters are
smaller diameter, larger diameter, and log length. The
wood loss established by the saw thickness was 5 mm, a
parameter informed of the application according to the
saw type.

In Tests 3 and 4 for the longitudinal model, the slab
lateral angle was 30°. In Test 5, three medium angles for
the lateral slab (10° 20° and 30°) and three radius
proportions (0.55, 0.60, and 0.65) were chosen after
monitoring the process of the empirical milling technique.

e) Statistical Analysis

The statistical comparison varied with the tests
because they were adapted to sawmill procedures and
the characteristic of the application. The main
comparison between the results obtained in the sawmill
and calculated by the software was the standard error:

(calculated data - observed data)

SE% = | ]x 100 @)

observed data

In Test 5, the range of the width and quantity of
pieces allowed us to arrange data in the frequency
distribution. The nonparametric statistics with 0.05
significance were applied to normality tests (i.e., the
Shapiro-Wilk test), calculated, and then the observed
data were compared using the Chi-square test and the
correlation test. Spearman's correlation was applied to
errors in the number and volume of pieces to verify their
dependency with the diameter of the log. To do this, the
differences were converted in a module for the rank of
posts to assess only the magnitude of the error as a
function of the log diameter. The tendency was evaluated
graphically.

In Test 6, a comparison test (i.e., the Kolmogorov—
Smirnov test) was performed between the calculated and
observed widths of each piece. The SE% was obtained
between the observed and the calculated width.

I1I.  RESULTS AND DISCUSSION

a) Test1

From the taper Kozak equations of trees 1, 2, and
3, the R? values were 98.2, 986, and 99.3%,
respectively. Figure 7 shows the agreement between
values estimated by the taper equation and those
measured on the log. The errors were less than 10% for
the diameter with bark (di log) and less than 15% for
log volume (vr).
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Fig. 7: a) Scattering between the observed diameter withbark (di_ log) and the calculated diameter with bark (di_ c)
and its accuracy (Err di), and; b) scattering between the log volume (vr_log) and the calculated log volume (vr_c) and

its accuracy (Err vr)

For the milled pieces, Figure 8a shows the piece
width (wi_c) and the milled piece width (wi_sw). The
comparisons between thickness (th ¢) and thickness
measured in the milled pieces (th_sw) are represented
in Figure 8b. The more significant divergence in the
thickness of the samples was due to an uncontrolled
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factor in the saw operation caused by fluctuation of the
log on the mill track during its course. More advanced
machinery would increase the accuracy between the
programmed and sawed thicknesses. This tendency
was more significant in widths with underestimating of
the milled piece volume (Figure 8a).
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Fig. 8: a) Scattering between the width of the piece (wi_c) and the average width of the milled piece (wi_sw); b) the
piece thickness (th_sw) and the average milled piece thickness (th_c), and its accuracy (Err wi and Err th). Note: ¢

(calculate), sw (sawed), wi (width), th (thickness), Err (Error)

In Figure 9, the significant divergence in the
volume of pieces occurred due to differences in
thickness, mainly for Tree and Log 21, 23, and 25 (see

the footnote of Table 2, which shows the accuracy
between the number of calculated and milled pieces).
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Fig. 9: Scattering between the calculated lumber volume (v_c), the observed lumber volume (v_sw), and accuracy
(Errv)
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Table 2: Number of pieces calculated (n_c) and milled (n_sw), and the difference between the quantity of calculated
and milled pieces (n_er)

Id°® Piece nc nsw ner Id° Piece nc nsw ner
11 Board 3 3 0 232 Board 1 -1
12 Board 2 2 0 24 Beam 1 1 0
12 Board 1 1 0 253 Beam 1 -1
13 Board 2 2 0 31 Board 2 2 0
13 Board 1 1 0 31 Board 1 1 0
14 Board 2 2 0 32 Board 2 2 0
14 Board 1 1 0 32 Board 1 1 0
15 Board 2 2 0 33* Beam 1 2 1
15 Board 1 1 0 34 Beam 1 1 0
211 Board 3 - 35 Rafter 1 1 0
22 Board 2 2 0 36 Rafter 1 1 0
22 Board 1 1 0 Total 33 32 -
23 Board 2 2 0

°Tree and Log.

"It was impossible to mill because the length was less than the minimum limit for the mill (2 meters).
2 It was impossible to mill the last piece: one calculated board.

% It was impossible to mill because of the log tortuosity.

4 The calculation indicated a beam, but two boards were milled.

b) Test2

The taper Kozak equation from nine trees in Test
2 yielded an R? = 99%. There were fourteen results with
biased results above 10% in 19 data (Figure 10a). The
accuracy for the diameter with bark (di), although with
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few results above 10%, showed more significant
inaccuracy than Test 1. The consistency was affected by
the tendency (Figures 10a and b), and the expected
overestimate of the milled piece number and volume.
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Fig. 10: a) Scattering between the diameter with bark (/di_log) and the calculated diameter with bark (di _¢) and its
accuracy (Err di), and, ; b) scattering between the log volume (vr_log) and the calculated log volume (vr_c) and its

accuracy (Err vr). Note: di (diameter), vr (volume of the log)

Table 3 shows the results of the sawmill and
those calculated by the software. At the sawed pieces, it
was not possible to obtain boards, which are the third
priority (Table 1). Milling into broad pieces to get large
clapboards (priority pieces with a smaller width than the
board) renders it impossible to see board widths from
leftovers. The calculated results showed this condition.

The CalcMadeira software calculated one
hundred and four large clapboards and fifteen
clapboards, with a volume of 0.5208 m® and a vyield of
31%. The data observed in the sawing procedure were
one hundred and six big clapboards and thirty-two

© 2022 Global Journals

clapboards, with a volume of 0.5723 m® and a yield of
37%. An empirical method that comes close to the block
was used, and the operator skill increased the vyield
sawing clapboards (i.e., smaller pieces) in the slabs.

The CutLog optimization module Cut Pattern
Optimizing Function, which considers a priority region
(middle boards) and a secondary one (sideboards),
calculated the quantity of pieces close to the result of
milled pieces, diverging in eight clapboards and four
large clapboard pieces. This algorithm, in the secondary
area of the log, advances to the slab area to obtain
smaller pieces.



Table 3. Quantity of lumber, volume, and yield of logs obtained from the sawmill and calculated by the respective

programs
Large Clapboard Board Total  Volume (m®)  Yield (%)
clapboard
Sawmill* 106 32 - 138 0.572 37
CalcMadeira 104 15 - 119 0.521 31
CutLog 110 40 - 150 0.591 38

* One log had cracked pieces, and one log had tortuosity.

c) Test3

The number of pieces, which is shown by log, are
provided in Table 4. The most significant difference
occurred in Log 2, where six fewer amounts were
calculated than the number of pieces milled. In total,

ninety-one clapboards were calculated with a volume of
0.2257 m® and a yield of 30.1%. The results obtained in
the milled wood were ninety-three clapboards, with an
output of 30.4%.

Table 4: Number of calculated pieces (n_c) and milled pieces (n_sw), and error (n_er) by log

log nc nsw ner
1 20 17 3
2 13 19 -6
3 10 7 3
4 10 12 -2
5 9 9 0

d) Test4

The nineteen sampled logs had a total volume of
4.837 m® and the milled volume was 2.5137 m? in
sawed lumber. There is a significant variation in shape,
with logs close to the cylindrical shape, except for one
log with 2.65 cm/m. The taper was 0.80 cm/m, and the
final yield was 58%.

Log nc nsw n.er
6 3 1 2
7 13 15 -2
8 9 9 0
9 4 4 0
Total 91 93 -2

The total calculated volume was 2.7971 m®, with a
bias of 11.3%, and approximately 53% of the results per
log had an error above 20%. Figure 11 shows the bias
results with the overestimating of the volume milled per

log.
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Fig. 11 Scattering between the milled volume (v_sw) and the calculated volume (v_c) of pieces per log and its
accuracy (Errv)

e) Testh

The fifty-one sampled logs had a total volume of
10.943 m* and a milled volume of 6.149 m?* in sawed
lumber. There is a significant variation in shape, with
logs close to the cylindrical shape and others with more
than 2 cm/m. The same is valid for yields, ranging from
24 1o 72%. The average taper was 0.95 cm/m, and the
final yield was 56%. Figure 12 shows a set of logs sent
to the saw. The 42 cm diameter log (more extensive)
had an irregular base, and the 27 cm log had

protuberances of branches, showing the heterogeneity
of the sampled material. High yields, near 70%, may be
related to the operator skill when rotating the log and the
specification, which allows small pieces, such as boards
from 50 mm in width.
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CALCMADEIRA: SOFTWARE FOR ESTIMATING LUMBER PRODUCTION

Fig. 12: Logs in line for milling

i. Calculated and milled pieces

Figure 13 shows the distribution of the number of
(@) boards and (b) large boards milled and calculated
by width classes in 25 mm increments, according to the
average angle of the slab and the proportion of the
radius. The frequency of distribution in the number of
pieces calculated and the number of pieces milled did
not significant by the Shapiro-Wilk test (Table 5). The
frequency of the calculated boards is high in the first
class of widths and approaches the expected frequency
with an increase in the slab angle.

The Chi-square test for comparing the observed
and expected distributions of milled pieces, as shown in
Table 5, shows inequality (nonadherence) between the
distributions of milled and calculated boards and large
boards. Although there is inequality between the

distributions assessed from a critical level of probability,
an inference is possible by analyzing the magnitude of
the Chi-square values. Regardless of the radius
proportion, the distribution of the calculated boards at
30° for the slab was closer to that of the milled boards.

Large boards in the central part (i.e., the
rectangle with two slabs) show a worse approximation
between the milled and calculated distributions (Figure
13b and Table 7).

A slightly better approximation was achieved for
combining the parameters (i.e., the slab angle and
radius ratio) between the frequency distributions for the
board with as lab angle of 30° and a radius ratio
between 0.55 and 0.60. To large board, a suboptimal
approximation occurred for the frequency distribution
with angle of 20° and a radius ratio of 0.55.

Table 5: The Shapiro-Wilks normality test (S-W) and Chi-square test (C-S) for comparison between milled and
calculated pieces distributions by 25 mm width class increments, combining the angle of the slab with the radius

proportion.
Large
Test  Ang. Board Milled board Milled
055 0.0 065 0.55 0.60 0.65
S-W 10 0.130 0.160 0.226 0.031 0.056 0.162
C-S 10 518.1 452.5 625.4 217.0 292.0 378.8
S-W 20 0.121 0.129 0.186 0.019 0.043 0.131
C-S 20 157.8 150.5 282.8 90.9 291.3 438.9
S-W 30 0.044 0.052 0.077 0.054 0.061 0.104
C-S 30 110.4 90.7 1141 186.9 310.3 434.5
S\W 0.098 0.036
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Fig. 13: Frequency of a) boards and b) large boards milled and calculated by width class with 25 mm increments,
and an average angle of the slab of 10°, 20° and 30°

In evaluating errors between the calculated and

Based on the significance and the signal and

milled pieces according to the diameter of the log and  magnitude of the correlations, these results did not
the occurrence of trends (Table 6),
positive correlations for the number of pieces and five increase with the diameter of the log. However, they did
negative correlations for the volume of pieces with a  suggest a tendency to reduce the error in the volume of
significance level of 0.05.

there were

two indicate that the error in the number of pieces will

pieces in logs with larger diameters.

Table 6: Spearman's correlation between the number error (n err) and err v (%) with log diameter by slab angle and

radius ratio
nerr errv (%)
Ang. 0.55 060 06 055 0.60 0.65
10 0.211 0.355 * 0.041 -0.292 * -0.280 * -0.216
20 0.053 0.257 0.331 * -0.233 -0.210 -0.249
30 0.020 0.087 0.242 -0.362 * -0.389 * -0.434 *
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Figure 14 shows the scattering between the
observed and estimated piece volumes per log for slab
angles of 10, 20 and 30° and varying radius ratios of

0.35

0.55, 0.60 and 0.65. The lowest deviations occurred for
the 30° angle, regardless the radius proportions.
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Fig. 14.: Scattering between the volume of calculated and milled pieces per log for slab angles of a) 10°, b) 20°,
and ¢) 30°

Table 7 shows the totals calculated and the
accuracy about the total number of milled pieces. The
accuracy varied from -1.4 to 27.1% for the number of
pieces and from -7.6 to -0.7% for the volume of pieces.
Overestimates are noted for the number of pieces and
underestimates for the volume of pieces, showing an
optimal combination between the angle defined for the
slab and the limit to the longitudinal cut by the
proportion of the radius. The errors in the number and
volume of pieces are inversely proportional.

For the total number of pieces, the best
combination in terms of accuracy was the 20° slab angle
and 0.55 radius ratio. For total volume, the best
accuracy was obtained using the 20° angle and 0.65
radius ratio; It was achieved an accuracy of 0.7%. It was
obtained the best combination of total values using the
30° angle for the slab with a radius ratio of 0.60;
accuracies of 2.2 and -5.4%, respectively, were
obtained. The estimated yield was 53% vyield, and the
actual yield obtained at the sawmill was 56%.

Table 7: Number (n), volume (v) and yield of pieces calculated by the proportion of the radius and angle of the slab

and their accuracies compared to the actual milled piece values

n v Yield
055 0.60 0.65 055 060 0.65 055 0.60 0.65

10 445 487 526 5.71 5.94 6.04 0.52 054 055

20 410 461 515 5.68 5.97 6.19 052 055 0.57

30 408 423 461 5.76 5.82 5.97 053 053 0.55

Milled 414 Error% 6.15 0.56

10 75 176 271 -71 -3.4 -1.7

20 -1.0 114 24.4 -7.6 -2.9 0.7

30 -1.4 2.2 11.4 -6.3 -5.4 -2.8

Total Vr 10.94

Note: Large boards and boards were added because one large board is calculated per log; that is, the constant value of the fifty-
one large boards. In the milled material, forty-nine large boards were obtained; that is, it was not possible to extract two boards.
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f) Test6
Figure 15 shows designed pieces in a small section of the logs with a source on marrow.

4 5 6

Fig. 15: Designed sections of Logs 1-6 with pieces of thickness 32 mm (27 + 5 mm) and width >= 50 mm and
marrow bias of 2 cm (log 1); 4 cm (log 2); 4.5 cm (log 3); 5.3 cm (log 4); 6 cm (log 5) and 6.5 cm (log 6)

Figure 16 shows that a perceptual error of width  model calculates the pieces from the circumference
between -30 and 30 represents 65% of the pieces. The  center. However, the logs used in this work have marrow
software did not calculate 12 pieces (-100%) when it  bias (Figure 15).
was possible to draw the piece. because the radial

25
20
15

10

Pieces number

0 ~

—

100 -80 -60 -40 -20 O 20 40 60 80 100

-5
Error %

Fig. 16 Perceptual error frequencies in classes of 10%

As the bias of marrow increases, the positive and  the effect of the difference among center and marrow
negative errors will be more significant due to the position. The drawn piece width was larger than the
quadrant differences among sources in marrow and calculated pieces in quadrants 1 and 2, inverting the
sources in the circumference center. Figure 17 shows error in quadrants 3 and 4. The section of this log has
the error frequencies of the largest to smallest width per  the smallest marrow bias, which was 2 cm (Figure 15).
quadrant in each log. In the Log 1 it is possible to view
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Fig. 17: Errors % in decreasing order of piece width per quadrant per log (for Logs 1-6)

The difference between the yield coefficients (i.e.,
sawed volume/log volume) of the observed and
calculated piece volumes was not significant than 11%
(Figure 18). The bias of the marrow did not cause
significant differences between the calculated and
observed yields.
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Fig. 18: Yield coefficient (i.e., sawed volume/log volume) of the observed and calculated piece volumes

It was applied the Kolmogorov-Smirnov test to
compare two samples, the calculated and observed
widths.The data were groupedinto observed and
calculated width classes by 10 mm increments, and the
cumulative frequencies of the calculated and observed
widths were calculated. The total calculated pieces were
147, and the observed pieces were 158.
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The larger value of K-S was 0.0806, which was
smaller than the table value for the size of 30 samples
and a significance level of 5%, considering statistically
equal samples (drawing in log and calculated by the
software) (Figure 19).
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Fig. 19: Cumulative observed and calculated frequencies

It is usual to estimate the shape of trees using
equations that include data from many trees. As a result,
these equations can be applied to other trees with
similar shape characteristics. However, the data per tree
should be used to obtain the best shape estimate for a
specific tree, even with little data. Test 1 shows the best
accuracy for log dimensions when the log equation is
used. The loss of accuracy for the log dimension in Test
2 was due to using an equation that was not specific to

the tree.
Another insight is that other applications, such as

CutLog, can have good results for the empiric
procedure in the sawmill (Murara et al. 2013; Anjos and
Fontes, 2017), but it works on logs individually.
However, the new software used for this work processes
many logs or trees at once. When the cut pattern was
the same as the cut model applied, good overall results
were achieved, as seen from Tests 1, 3, and 4.

The model that rotates 180°/90°the log obtained
reasonable accuracy in the production of milled pieces
by log, although the sawing operation performed at the
sawmill is empirical, as seen in Tests 2 and 5. This
operation does not precisely follow a cut pattern with
pre-established parameters. It was observed that this
model required a small simulation between the angle of
the slab and the radius ratio to achieve closer operation
parameters.

The parameters change the values according to
the log size. Thus, the better approximation of the
average of these values assigned in the software with
the average of the radius proportions and the angles of
the slab conducted by the operator, the greater the
accuracy between the quantity and volume of pieces.

The calculation with trigonometric operations is
accurate for obtaining pieces in a circle. The errors are
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related to the variations in the angles of the slab, the
radius ratio that limits the cut to rotate the log and restart
the cut, defects of the wood in the process (i.e., cracks
or hollow wood), incorrectly defining the parameter of
consumption of wood by the saws, and the difference
between the theoretical cut model and that executed at
the sawmill. In the case of the radial model, more
significant errors are related to the bias of the marrow.

These results indicate that the application of this
software can be an alternative to relationships between
forest management and legal commerce of lumber
products, as well as being a management tool to obtain
sawmill revenue forecasts.

[V. CONCLUSION

The circumscribed square model is accurate in
the control test with a taper model per tree. Still, when
applied to compare with empiric procedures of sawmills,
it results in an underestimate of the lumber, mainly in
small pieces.

The longitudinal model had a reasonable
accuracy in cut patterns with slight discrepancies.

The model of turning the log 180 and 90 degrees,
combining two cut patterns, i.e., the longitudinal and
circumscribed square, obtained good accuracy for
some of the combinations between the angle of the slab
and radius ratio when estimating the empirical milling
procedure. To get the best results, observation during
the milling operation is required to monitor both
parameters in a heterogeneous sample of logs.

Better results of the radial model are obtained in
trees with a negligible bias of the marrow relationship at
the center of the circumference.
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technology day by day. In this study, human face detection and tracking application was carried
out with a four-motor UAV. As an unmanned aerial vehicle, the DJI Tello EDU Drone has been
used because it can be programmed with several different software languages, cheap cost, and
material quality. The application was carried out in the PyCharm environment using the Python
software language and OPENCYV version 4.3.0 due to the availability of easy-to-learn and source
studies. The OPENCYV library was used to perform human face detection and tracking in the
application. This process was carried out as the process of deciding and following without any
selection process by the user that the object to be detected in the real-time image obtained from
the frame of the fixed camera in the UAV is a human face. Dependent factors were evaluated in
order to obtain the desired results in indoor and outdoor flights. As a result, human face tracking
application was carried out autonomously in this study.

Keywords: Moving object tracking, Unmanned aerial vehicle, Moving human face tracking,
OPENCV.

GJSFR-I Classification. DDC Code: 363.325 LCC Code: UG1242.D7

UAVAPPLICATIONWITHMOVINGHUMANFACEDETECTIONANDTRACKING

Strictly as per the compliance and regulations of:

© 2022. Engin GUZEL & Mustafa YAGCI. This research/review article is distributed under the terms of the Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 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/.



UAV Application with Moving Human Face
Detection and Tracking

Hareketli insan Y(izi Tespit ve Takibi Yapabilen iha Uygulamasi

Engin GUZEL ® & Mustafa YAGCI °

OZ- insansiz hava araclarn son vyillarda sivil, askeri, sanayi,
kigisel hobi gibi birgok alanda kullanimi bulunan ve her gecen
gin teknolojik anlamda hizli gelisen bir teknolojidir. Bu
galigmada dort motorlu insansiz hava araglan ile insan yuzii
tespit ve takibi uygulamasi gergeklestirilmistir. insansiz hava
araci olarak DJI Tello EDU Drone, birkag farkll yaziim dili ile
programlanabilir olmasi, ucuz maliyeti ve malzeme Kkalitesi
Ozelliklerine sahip olmasindan dolayi kullaniimistir. Uygulama,
kolay o6grenilebilir ve kaynak calismalarin bulunmasindan
dolayi Python yazilim dili ile OPENCV 4.3.0 versiyonu
kullanilarak PyCharm ortaminda gergeklestiriimistir.
Uygulamadaki insan yUzi tespiti ve takibi iglemi
gergeklegtiriimesi igin  OPENCV  kiitiphanesi kullanilmigtir.
Insansiz hava aracinda bulunan sabit kameranin kadrajindan
elde edilen gergek zamanli gérinttide tespit edilecek nesnenin
insan ylz( olduguna kullanici tarafindan herhangi bir segme
islemi olmaksizin, karar vermesi ve takip etmesi iglemi
gergeklestiriimistir. Gergeklestirilen ic mekan ve dig mekan
uguglannda istenilen sonuclarin alinmasi igin bagiml olunan
etkenler degerlendirimigtir. Sonu¢ olarak bu calismada
otonom olarak insan  ylizi  takibi uygulamasi
gerceklestiriimistir.

Anahtar Kelimeler: hareketli nesne takibi, insansiz hava
araci, hareketli insan ylzu takibi, opencuv.

Abstract- Unmanned aerial vehicles are a technology that has
been used in many fields such as civil, military, industry and
personal hobby in recent years and is developing rapidly in
terms of technology day by day. In this study, human face
detection and tracking application was carried out with a four-
motor UAV. As an unmanned aerial vehicle, the DJI Tello EDU
Drone has been used because it can be programmed with
several different software languages, cheap cost, and material
quality. The application was carried out in the PyCharm
environment using the Python software language and
OPENCYV version 4.3.0 due to the availability of easy-to-learn
and source studies. The OPENCYV library was used to perform
human face detection and tracking in the application. This
process was carried out as the process of deciding and
following without any selection process by the user that the
object to be detected in the real-time image obtained from the
frame of the fixed camera in the UAV is a human face.
Dependent factors were evaluated in order to obtain the
desired results in indoor and outdoor flights. As a result,
human face ftracking application was carried out
autonomously in this study.
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Evran Universitesi, Kirsehir, TURKIYE, Dizce Universitesi, Bilim ve
Teknoloji Dergisi. e-mail: engingzl@outlook.com
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. Giril
nsansiz hava araci (IHA); icerisinde kendisini kontrol
eden pilot ve tasimak amaciyla  yolcu

bulundurmayan, amacina uygun olarak ekipman
(video kayit kamerasi, fotograf kamerasli, gps sensorU,
vb.) bulunduran uzaktan kontrol ve/veya otomatik ucus
gerceklestirebilen bir gesit ugaktir [1]. IHA sivil, bilimsel,
askeri vb. Dbirgok alanlarda kullanimaktadir. Bu
alanlardaki kullanimlar gerek Ulkemizde gerekse dunya
da hizla artmaktadir. Artan bu kullanimlarin temel nedeni
olarak kullanildiklari alanda (6rnegin arama-kurtarma)
yUksek dogruluk, maliyet ve zaman tasarrufu saglamasi
gosterilmektedir [1].

IHA'min  kullanim alanlannin bu  denli  genis
olmasl, géruntl isleme teknolojisinin alt konularindan
olan nesne takibi konusunun ortaya ¢ikmasina neden
olmustur. Gortntd isleme (image processing) ve nesne
takibi (object tracking) konulari bilgisayarll gérme
(computer vision) teknolojisinin alt dallari olarak kabul
edilmektedir. Nesne takibi basta askeri alanda olmak
Uzere IHAlann  kullanildiklan  bitdn alanlarda
calismalarin yapildigi dnemli bir alandir [2]. Nesne takibi,
kameradan elde edilen goérantu  dizileri veya
videolardaki hareketli nesnelere ait cesitli (hiz, konum,
sekil, renk, sk etkisi vs.) bilgilerin tam olarak
belirlenmesi islemidir [3].

Nesne tespiti ve takibi goérdnti isleme
teknolojisinin - énemli konularindan biri konumundadrr.
Omegin radar, yiz tanima ve glvenlik sistemleri,
radyoloji  (ftomografi vb.) gibi uygulamalar goéruntu
isleme  teknolojisinin  yaygin  olarak  kullanildidi
uygulamalardandir  [4]. Ayrica uydulardan alinan
gérinttlerde  nesne tanimlama ve siniflandirma
uygulamalari cografi alanlarin siniflandinimasi amaciyla
kullanilmaktadir.

Nesne tespiti ve takibi konusu, endustriyel
alanlarda Urtn kontroll, hata tespiti, hatali Grtnlerin
ayriimasi gibi birgok konuda da calismalar yapilimasina
olanak sa@lamaktadir. Bu calismalar gérantu isleme
teknolojisinin  endUstriyel alanlarda kullaniimasinin ne
denli 6nemli oldugunu ortaya koymaktadir. Nesne
tespit, takip, sayim vb. islemlerin gergeklestiriimesi icin
yapllan calismalarda  kullanilan  goéruntt  isleme
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teknolojisi, yapay zek& teknolojilerine de destek
vermektedir. Yapay zek& teknolojisi ile kullaniimasi
sayesinde  endustriyel alanda  &zellikle  robotik
uygulamalarin cesitliligine katki saglamaktadir. Bu iki
teknolojinin - butdnlesmis olarak galisabilmesi gunltk
yasam dahil olmak Uzere birgok alanda hayat
kolaylastirmaktadir.

GUnUumuzde guvenlik sistemleri sz konusu
oldugunda, gérintu igleme teknolojisi cok buylk éneme
sahiptir. Guvenlik sistemlerinde en dnemli amag¢ gdzetim
isleminin  yapiimasidir. YUksek guvenlik  gerektiren
alanlarin ~ (6rnegin  havaalani,  bulyukelgilik  vb.)
gbzlemlenmesi igin  kullaniimaktadir. Bu  sistemler
guvenlik gerektiren alanlarda giris-¢ikis yapan insanlarin
takibi, sahipsiz bagaj vb. nesnelerin tespit ve takibi gibi
islemlerde kullanilarak olusabilecek olumsuzluklarin
onune gegilmesine olanak saglamaktadir [3].

Gozetim amacl kisi ve nesne takibi kritik dSneme
sahip bdlgelerde kisa surede, hizli ve gtvenli bir sekilde
saglanabilir. Hareketli insan ve/veya nesne takibi, sabit
nesne ve/veya insan takibi konusu ile kargilastinidiginda
daha karmasik bir problemdir. Acik alanlarda yapilacak
takip uygulamalarnda olumsuz hava kosullar vb.

nedenler kamerada nesne ve/veya insan algisinin
azalmasina ve goruntl isleme teknolojisi konusunda
bazi problemler sebep olmaktadir. IHA'lar insan

yogunlugunun fazla oldugu alanlarda nesne tespiti
(6rnegin tren istasyonlar, otogar vb.), hareketli trafikte
ara¢c tespiti gibi pek ¢ok uygulama alaninda
kullanilmaktadir [5]. Guvenlik uygulamalarinda énemli bir
bdlim ise parmak izi, iris, yuz tanima sistemleridir. Bu
sistemlerin etkili bir sekilde kullanilmasinda insan yuzu
tespiti cok blylk &neme sahiptir. insan yiizii tespiti,
gbrantd isleme teknolojisinin sagladig bircok avantaj ve
faydalardan sadece biridir. Bu fonksiyon gérintud isleme
katUphaneleri kullanilarak yUksek dogrulukta sonuc
veren sistemlerde  kullaniimaktadir. OPENCV  bu
katUphanelerden olup gérdntu isleme uygulamasinin
daha az komut satiri ile yapllabilmesi ve daha hizli sonug
vermesine olanak saglamaktadir.

Bu calismanin insan ve/veya nesne tespit ve
takibi  konularinda literatire  katki  saglayacag!
disundimektedir. Bu baglamda ¢zellikle ulusal ve
uluslararasi acik kaynak projelerine katki saglamasi
beklenmektedir. Buna ek olarak nesne ve/veya insan
takibi yapabilen IHA projesi kapsaminda Ulkemizde az
sayida galisma olmasi; Urdnun ticarilestirilmesi ve
geligtirilebilir ~ bir  0rin  olarak patent  basvurusu
yaplimasini mtmkuin kilmaktir.

Bu calisma bes bolimden olusmaktadir. ikinci
bolumde goérinta isleme, nesne tespit ve takibi
alanlarinda yapilan onceki calismalar yer almaktadir.
Uglincl bélimde insansiz hava araglan hakkinda
aynntil bilgi verilmistir. Dérdinctd bolimde, calisma
kapsaminda kullanilan gérintt isleme algoritmasi
hakkinda Dbilgiler ve calismanin igleyis adimlan
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anlatiimistir. Son bélimde ise yapilan calismanin énemi
ve sonucuna iligkin bir degerlendirme yapilmistir.

Il.  Literatur Calilmasi

LiteratUrde insansiz hava araglar, gorintd
isleme, nesne tespit ve takibi teknolojilerinin kullanildig
cesitli uygulamalar bulunmaktadir. Goskun [3] yaptidi
calismada dort rotorlu AR. Drone ile surekli uyarlamali
ortalama kayma algoritmasi kullanarak kapall alanda
hareketli nesne takibi uygulamasi gerceklestirmistir.

Peker ve Zengin [6] hareket tespit
algoritmalarindan  olan arka plan fark yontemi
algoritmasini kullanarak hareketli nesne tespit ve takibi
uygulamasini  gerceklestirmisgtir.  Bu uygulama ile
belirtilen bir alanda izinsiz giris tespiti amaclanmistir.

Meduri ve Telles [7] calismalarinda Haar-
cascade algoritmasi ile akilll park sistemi galismasi
ortaya koymustur. Bu sistem, alinan goérintudeki
alandaki araglarin ve bos olan park vyerlerinin tespiti
islemini gerceklestirmistir.

Hareketli nesne  ve/veya insan  takibi
uygulamalar akla ilk olarak gUvenlik sistemlerini getirse
'de, teknolojik Urtin gelistirmeler alaninda blyuk 6neme
sahiptir. Oncli [8] yaptigi calismada cansiz bir mankene
yerlestirilen kameralar, ses algilayicilar ve hareket
motorlari ile ayni anda hem gérintd hem de ses isleme
teknolojilerini  kullanarak  hareketli  nesne  takibi
galismasini ortaya koymustur. Bu calisma ayni zamanda
insans| robot uygulamalarinin temelini olusturmaktadir.

Bayram [9] metal sekidérinde sac kesim
islemlerinden sonra ortaya c¢ikan Urinde bulunan
dairesel  bosluklarin  gorintt  isleme  teknolojisi
kullanilarak belirtilen hata toleransi igerisinde olup
olmadiginin  kontrol edildigi ve bdylece hatali Grtnlerin
otomatik ve hizli bir sekilde tespit edilmesi islemlerini
gerceklestirmistir.

Kadirogullari vd. [10] calismalarinda yapay zeka
ve goruntu isleme teknolojilerini butdnlesmis bir sekilde
kullanarak otonom bir trafik sinyalizasyon calismasi
ortaya koymusglardr. Bu calisma ile trafigin  yodun
oldugu noktalardaki ara¢ ve insan sayilarina gére trafik
isiklarinin en uygun performans ile otonom sekilde
galismasi gerceklestirilmistir.

Solak ve Altnigik [11] yaptiklan calismada
ortamda bulunan findik meyvelerinin gérintd isleme
teknolojisi kullanarak hem tespit hem de kuguk, orta ve
blyUk olarak Gg¢ siniflandirma iglemi gerceklestirmistir.

Yigit ve Uysal [12] yaptiklan calismada nesne
tabanli siniflandirma detay cikarimi kullanarak insansiz
hava araci ve uydudan alinan gérunttlerden yol tespiti
yapmistir.

Yildiz ve Kavzoglu [13] calismalarinda Quickbird
ve Landsat uydularindan alinan gorUntllerin nesne
tabanl siniflandirma yéntemini kullanarak Trabzon iline
ait goruntilerden arazi ortdstndn  siniflandinimasi
galigmasini ortaya koymuslardir. Bu c¢alismada orta



seviye islemler bdliminde uygulanan segmentasyon
adiminin kalitesinin siniflandirmanin dogrulugunu énemli
dizeyde etkiledigini sonucu ortaya gikmigtir. iki farkl
uydudan alinan goérunttlerdeki ¢ozunurlik farkinin
siniflandirma islemindeki kaliteyi dogrudan etkiledigi ve
ne kadar énemli oldugu goértimustar.

Apache Hadoop, buyuk veri kumelerinin
islenmesini saglayan agik kaynak kodlu bir platformdur.
Apache Hadoop, yapllandirnimig, yar-yapilandirimis ya
da yapilandinimamis buytk veri kimelerin islenmesi ve
depolanmasi iglemleri icin maliyeti dusuk bir sitem
saglar. Kachin [14] caligmasinda Apache Hadoop
platformu Gzerinde Haar-Cascade algoritmasi kullanarak
insan yuzu tespit uygulamasi ortaya koymustur.

Tekin [15] yaptgi calismada ev ortamindaki
gocugun  hareketlerinin  izlenmesi  ve  belirlenen
durumlann  olusmasi  halinde ebeveynlerin  cep
telefonlarina alarm bildiriimesi sistemini gelistirmistir. Bu
calismada kalman filtresi kullanarak priz, isitict vb.
secilen tehlikeli bdlgelere c¢ocugun yaklagsmasi gibi
hareketlerin belirlenen esik seviyelerinin disina gikmasi
durumunda alarm sisteminin galismasi
gerceklestiriimistir.

Turhan [16] ortalama kayma yéntemi ile iki farkli
goruntide takip edilen nesnenin ani hareketlerini ve

adimlanndaki islem yUkunu azaltmigtir. Nesne tespit
islemi yUksek dogruluk orani ile gerceklegtiriimistir.

Sahin ve Oktay [18] vyaptklar c¢alismada
ZANKA-Il isimli sabit kanatl IHA tasarlamistir. Kanat
uclarni hareket edebilen bir sistem kontrol etmistir. Bu
galisma kanat uclarindaki menteseli bir tasarimin servo
sistem vyardmi ile kontrol edimesi esasina
dayanmaktadir. Kanat uclan kontrol edilerek ugusun
batln safhalarinda yuksek verim elde edilmistir.

Ajoy vd. [19] ise siluet tabanli nesne takip
yontemi kullanarak géruntuler icerisinde tespit edilecek
nesne sinirlarinin ¢izilerek sonraki framelerde nesnelerin
aranmasi ve tespiti islemini gergeklestirmistir.

I11.  Insansiz Hava Araclari

IHA: fiziksel olarak icerisinde insan
bulundurmayan Uzerinde video kamera, fotograf
makinesi, cesitli sensdrler vb. gibi araclar bulunan bir
cesit ugaktir [20]. IHA uzaktan ve/veya otomatik olarak
hareket edebilmektedir. Gunimuzde gelisen teknoloji
sayesinde IHA cok genis kullanim alanlarina sahiptir.
Askeri alan basta olmak Uzere ticari, sivil, bilimsel, hobi
gibi alanlarda aktif bir sekilde kullanimaktadir. Dogal
afetler, trafik denetimleri, nesne ve/veya insan tespit
takipleri vb. olaylarda insan hayatinin kolaylasmasina

nesnenin engele maruz kaldikian sonra takibini  glanak saglamaktadir [2]. IHA kullanim amaglarina gore
gerceklestirmistir. sivil ve asker! olmak Uzere iki ana sinifa ayrimaktadir.
_ Axtag [17] caligmasinda farklann — mutlak  Askert kullanim alanlar Tablo 1’ de sunulmustur [21].
degerlerinin - toplami metodunu  kullanarak islenmek
istenen  imgenin  satir ve sUtunlarinda ilerleme
Tablo 1: insansiz hava araglan askeri kullanim alanlari [22].
Kesif / GOZf .tleme Saldin Elektronik Hedef Benzetimi Ozel Gorevler
Destegi Savas
Taktik Saha Kesif / I¢ giivenlik Hedef Ugak Sinyal istihbarat1 Haberlesme Destegi
Gozetleme
Stratejik Kesif / Yakm Hava Sahte Ugak Radyo Elektronik Mayn / Patlayici Tespit
Gozetleme Destegi Harp
Hava Savunma Muhabere Kimyasal, Biyolojik,
Sistemlerinin Elektronik Harp Radyoaktif, Niikleer
Imhas1 Tespit
Tablo 1(devam): insansiz hava araglari askeri kullanim alanlari [22].
Kesif / Gozetleme Saldir Elektronik Hedef Benzetimi .. .
Destegi 1 Savas Ozel Gorevler
Hava Sahasi Onleyici Elektronik Kentsel Harp
Savunma Harp

Coklu THA Gérevi - Kol
ucusu ya da genis alan
gozetlemesi

Deniz Karakol /
Denizalt1 Savunma Harbi

Kargo Tasima

Arama-Kurtarma /
Lojistik
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a) Sabit Kanatli Insansiz Hava Araclari

Sabit kanatl insansiz hava araclari genel yapisi
ve kanat gorinumu ile gunumuzdeki ucgaklara
benzemektedir. Sahip oldugu sabit kanatlar sayesinde
yuksek hiz, yUksek irtifa, uzun ugus surelerine sahiptir.
Ucus gerceklestirebilmesi  icin  bir piste ihtiyag
duymaktadir. Ayrica bakim ve onariminin daha kolay
olmasi kullanim agisindan sagladigi en  onemli
faydalardandir [23].

b) Déner Kanatli Insansiz Hava Araglari

Déner kanatll insansiz hava araclar; dikey safta
bagl olan kanatlarin yergekimi kuvvetine karsi daha
blyUk bir kuvvet uygulayarak ugus gerceklestiren hava
araclandir. Kanatlarin saftlara baglh oldugu sisteme rotor
adi verilir. Doner kanatli insansiz hava araglar degisken
rotor sayllarina sahip olabilmektedir. Hafif malzemeler
tercih edilerek dretilir. Bu hafiflik manevra kabiliyetlerinin
yUksek olmasini saglamaktadir. Ugus hizi olarak yUksek
hizlara ulasamamakla birlikte havada asili kalabilme, U¢
boyutlu hareketler yapabilme, piste gerek duymadan
uygun bircok alandan inis-kalkis yapabilme o&zelliklerine

sahiptirler. Bu 0Ozelliklerinden dolayr genellikle kesif
gbrevlerinde  kullaniimaktadirlar. Gergeklestirecegi
gbrevlere  gbre  pervane  sayilarn degiskenlik

gostermektedir [24].

c) Insansiz Hava Araglarinin Ulkemizde Siniflandirilmasi

insansiz hava araclan sahip olduklar bircok
Ozeliklere gore siniflandirilabilir. Dinyada insansiz hava
araclarnin siniflandinimasinda kullanilan evrensel 6zellik
IHA NI katlesi olarak kabul edilmektedir.
Gergeklestirecedi gorev ve amaglar dogrultusunda ¢ok
kiiclk boyutlardan bircok farkll boyutlarda IHA'lar
Uretilmektedir. Boyutlarla dogru orantili olarak IHA'larin
kitleleri degiskenlik gostermektedir. Ulkemizde insansiz
hava araclarnin siniflandinimasi Sivil Havacilk Genel
Mudurligu  (SHGM)  tarafindan  yapilmaktadir.  Bu
siniflandirma yapilirken insansiz hava araglarinin kutle
degerleri kullaniimaktadir. Tablo 2’de SHGM’nin iHA
siniflandirma tablosu sunulmustur [25].

Tablo 2: SHGM IHA siniflandirmasi [25]

SINIF KUTLE

THAO 500 gr (dahil) — 4kg aralig1
iHA1 4 kg (dahil) — 25 kg araligi
HA2 25 kg (dahil) — 150 kg aralig
THA3 150 kg (dahil) ve daha fazla

Ulkemizde SHGM'nin siniflandirmalarina gére
ayrlan [HA'lan kullanabilmek igin SHGM tarafindan
onayll egitim kurumlarindan alinacak egitim sonucunda
sahip olunacak pilotluk lisanslarina goére kullanim
saglanabilmektedir.

© 2022 Global Journals

[V.  MATERYAL VE YONTEM

Bu calismada géruntd igleme teknolojisini
kullanabilmek  icin ~ OPENCV  kutUphanesinden
yararlaniimigtir. Bu baglamda insan yUzu tespiti iglemi
icin OPENCV kutUphanesinin icerisinde banndirdigi
birgok  algoritmadan  birisi  olan  Haar-Cascade
siniflandinicisi kullaniimigtir. Siniflandinci hizli, dogruluk
oraninin  yuksek olmasi ve kolay uygulanabilir
olmasindan dolay tercih edilmistir [26]. Haar-Cascade
siniflandiricisinin Ozellikleri kullanilarak IHA'nIN
kamerasindan alinan goérunttdeki insan yudzdnun tespit
islemi ve siniflandirma iglemi yapilmistir. Tespit islemi
sonrasinda IHA’nin kamera kadrajina giren insan
yUzUnun kamera kadrajindan cikana kadar ki surede
gercek zamanl olarak takip islemi gerceklestirilmistir.
Uygulamaya ait akis semasi Sekil 1'de, calismada
kullanilan IHA ise Sekil 2.’de sunulmustur.

Sekil 2: DJI Tello EDU insansiz hava araci

Uygulama  kodlarinin  uygulanabilmesi igin
Ucretsiz bir butinlesmis gelistirme ortami (IDE) olan
PyCharm uygulamasi kullanimigtir.  Proje  yapim
asamasinda kullanilan teknolojiler ile alakall toplanan
her tarlG bilgi, belge, egitim gibi unsurlara kolay ve hizli
bir sekilde ulasilma durumu ve uygulanabilirligi projede
kullanilan  teknolojilerin  seciminde  etkili  olmustur.
Galisma temel olarak iki adimda gerceklestirilmistir.

a) lha Kamerasindan Alinan Gérintide Insan Yiizii
Tespiti

Haar-Cascade algoritmasinin  haar &zellikleri
kullanilarak insan yUzundeki alanlarin renk dagilimi ve
yogunluguna bagl olarak insan ylzindeki organlarin
tespiti yapilarak goértuntide insan yUzd olup olmadigi
tespit edilmistir. Haar  dzelliklerinin ~ kullaniminda
siniflandincinin - sahip oldugu dikdértgenlerin  altinda
kalan bdlgelerin piksel yogunluk farklar, ytz Gzerindeki
bolgeleri ayri ayri tespit edilmesine olanak saglayarak
insan yuzundeki gdz, burun gibi organlar tespit edilir,
bdylece insan yuzu diger objelerden ayirt edilir. Alanlar
arasindaki farklara bagl olarak insan ytzindeki organ
tespiti bu sekilde gerceklestiriimistir [27]. Kullanilan
algoritmanin  dzellikleri ve isleyis adimlar sirasiyla
asagidaki gibidir.



i. Haar Ozelliklerin Hesaplanmasi farklann  bulunmasi seklinde yapilimaktadir. Haar
Hesaplama, gérunttideki battin boélgelerin piksel  dzelliklerinden érnekler Sekil 3'de  sunulmustur.

yogunluklarinin toplanmasi ve bu toplamlarin arasindaki

Basla

l

[HA Kamerasindan Gergek
Zamanlh GOriinti Aktar

Goriintii Aktarimi
Basarili m1?

Goriintii Isleme

Goriintiide Insan
ylizii Var mi1?

Insan Yiizii Tespit Et

\ 4

Insan Yiizii Takip Et

Bitir

Sekil 1: Akis semasi

Hayir

Hayir
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Sekil 3: Kose ozellikleri, hat ozellikleri, dort dikdortgen dzellikleri [28].

Haar 6zellikleri kullanilarak buyUk gérintulerde
kullaniimasi performans agisindan dezavantajlidir. Bu
ylzden integral goérunti asamasi burada devreye
girmektedir.

ii. integral Gértintintin Olusturulmasi
integral gorintil olusturulmasinin esas amaci
haar 06zelliklerinin  hizlandinimasini  saglamaktir. Her
pikselde hesap yapmak vyerine alt dikdértgenler
olusturulur ve bu dikdértgenlere dizi referanslar verilir.
integral gérintt denklemi, Denklem (1)’de sunulmustur.

H06Y) = Qe yey 1Y) (1)

integral gériintide hesaplanan ve kullanimasi
gereken haar Ozelliklere karar veriimesi gerekmektedir.
Bu asamada ise Adaboost devreye girmektedir.

iii. Adaboost Kullanimi

Adaptive Boosting'in kisaltmasi olan AdaBoost,
Yoav Freund ve Robert Schapire tarafindan formuile
edilmis bir istatistiksel siniflandirma meta algoritmasidir.
Performansi artirmak icin diger birgok  6grenme
algoritmasi  turayle birlikte  kullanilabilir.  Adaboost,
esasen en iyi Ozellikleri secer ve siniflandiricilart bunlari
kullanmalar  icin  egitir. AdaBoost haar-cascade
algoritmasinin nesneleri algilamasi icin kullanabilecegi
bir "gl¢lu  siniflandincl"  olusturmak  igin  "zayif
siniflandincilar’  kombinasyonunu kullanir  [29]. Haar

2022 Global Journals

Ozellikleri ile burun segcme iglemi goruntisu Sekil 5'de
sunulmustur. insan yizindeki yanak bélgesinin renk
durumunun burun bolgesindekine gbére daha aglk
renkte olmasi ile ylzdeki organ siniflandirnimasi
gerceklestirilir. Boylece insan yUzU degisse bile insan
yUzU tespiti gergeklestirilir.
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Sekil 5: Haar dzellikleri ile burun segimi [27].

IHA kamerasinda alinan gergek zamanli gérintiide insan ylizU tespit isleminin gorintiist Sekil 6'da sunulmustur.

7 output — O X

Sekil 6: IHA kamerasindan alinan gercek zamanli gérintideki yiiz tespiti.

b) Tespit Edilen insan Yiizinin Gergcek Zamanli Takip
Edilmesi

Insan yuzl tespit islemi basar ile uygulandiktan
sonra, tespit edilen insan yUzUndn gercek zamanli
olarak yer degisimlerinin  takip edilmesi iglemi
gerceklestirilmistir. Takip igleminin yapildigi kapali ortam
ve takip islemin gerceklestigini gosteren gorintd Sekil
7’de sunuldugu gibidir.
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UAV APPLICATION WITH MOVING HUMAN FACI

DETECTION AND TRACKING

Sekil 7: Kapall ortamda insan yuzU tespiti ve takibi islemi gerceklestiriimesi

Kapall ortamda gergeklestirilen ugus basar ile
uygulanmigtir. Dig ortamda ugusu olumsuz anlamda
etkileyen unsurlarin glnes 1si@inin parlakhigr ve rdzgar
hizi oldugu belirlenmigtir. Haar-Cascade algoritmasinin
insan yuazundeki boélgesel parlaklik farklarini kullanarak
gerceklestirmesi, gunes 1si@inin yogunlugu karsisinda
istenilen sonuglan vermekte zorluk cekmesine neden
olmaktadir. IHA gece uguslarinda basarili bir tespit
islemi gergeklestirememistir. Bunun sebebi kameranin
gece gorusu ozelligine sahip olmamasi olabilir.

V.  SONUC VE DEGERLENDIRME

Bu makalede, déner kanatli bir IHA ile otonom
sekilde hareketli insan yuzu tespit ve takibi uygulamasi
Onerilmistir. Uygulama gelistirme suresince nesne tespit
ve takibi, goruntl isleme teknolojileri ve uygulama
yontemleri arastinimistir. insan ylz( kamera kadrajindan
clktiginda veya insan ylzU ile kamera arasina baska bir
nesne girdiginde takip islemi basarisiz olmaktadir. insan
yUzinun kamera kadrajina tekrar girmesiyle yeniden
baslamaktadir. insan ylz{i tespit ve takibi durumunun
gergeklesmesi icin kamera kadrajinda herhangi bir
insan yuzU olmasi yeterli olacaktir. Bu makaleden elde
edilen  sonuglar, IHA uygulamalan  gelistirimesi

© 2022 Global Journals

acisindan Ulkemizdeki literatire katkisiyla dnemlidir. Bu
makaleden elde edilen sonuglar sayesinde makine
ogrenmesi teknolojisi de kullanilarak IHA'ya &gretilen
insan yUzunu takip edebilen bir sistem gergeklestiriimesi
degerlendiriimigtir. De@erlendirilen bu sistem gunumuz
Tarkiye'sinde, secilen kirsal araziler, sehir ici bdlgeler,
kalabaligin yogun oldugu bolgelerde suclu tespit ve

takibi  yapan  sistemler  gelistirimesine  olanak
saglayacaktir.
392
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e  Microsoft Word Document Setting Instructions.

e Font type of all text should be Swis721 Lt BT.

e Pagesize: 8.27" x 11", left margin: 0.65, right margin: 0.65, bottom margin: 0.75.

e  Paper title should be in one column of font size 24.

e Author name in font size of 11 in one column.

e  Abstract: font size 9 with the word “Abstract” in bold italics.

e  Main text: font size 10 with two justified columns.

e Two columns with equal column width of 3.38 and spacing of 0.2.

e  First character must be three lines drop-capped.

e The paragraph before spacing of 1 pt and after of 0 pt.

e Line spacing of 1 pt.
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e The names of first main headings (Heading 1) must be in Roman font, capital letters, and font size of 10.
e The names of second main headings (Heading 2) must not include numbers and must be in italics with a font size of 10.

Structure and Format of Manuscript

The recommended size of an original research paper is under 15,000 words and review papers under 7,000 words.
Research articles should be less than 10,000 words. Research papers are usually longer than review papers. Review papers
are reports of significant research (typically less than 7,000 words, including tables, figures, and references)

A research paper must include:

a) Atitle which should be relevant to the theme of the paper.

b) A summary, known as an abstract (less than 150 words), containing the major results and conclusions.

c) Up to 10 keywords that precisely identify the paper’s subject, purpose, and focus.

d) Anintroduction, giving fundamental background objectives.

e) Resources and techniques with sufficient complete experimental details (wherever possible by reference) to permit

repetition, sources of information must be given, and numerical methods must be specified by reference.
f)  Results which should be presented concisely by well-designed tables and figures.
g) Suitable statistical data should also be given.
h) All data must have been gathered with attention to numerical detail in the planning stage.

Design has been recognized to be essential to experiments for a considerable time, and the editor has decided that any
paper that appears not to have adequate numerical treatments of the data will be returned unrefereed.

i)  Discussion should cover implications and consequences and not just recapitulate the results; conclusions should also
be summarized.

j)  There should be brief acknowledgments.

k) There ought to be references in the conventional format. Global Journals recommends APA format.

Authors should carefully consider the preparation of papers to ensure that they communicate effectively. Papers are much
more likely to be accepted if they are carefully designed and laid out, contain few or no errors, are summarizing, and follow
instructions. They will also be published with much fewer delays than those that require much technical and editorial
correction.

The Editorial Board reserves the right to make literary corrections and suggestions to improve brevity.
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FORMAT STRUCTURE

It is necessary that authors take care in submitting a manuscript that is written in simple language and adheres to
published guidelines.

All manuscripts submitted to Global Journals should include:
Title

The title page must carry an informative title that reflects the content, a running title (less than 45 characters together with
spaces), names of the authors and co-authors, and the place(s) where the work was carried out.

Author details
The full postal address of any related author(s) must be specified.
Abstract

The abstract is the foundation of the research paper. It should be clear and concise and must contain the objective of the
paper and inferences drawn. It is advised to not include big mathematical equations or complicated jargon.

Many researchers searching for information online will use search engines such as Google, Yahoo or others. By optimizing
your paper for search engines, you will amplify the chance of someone finding it. In turn, this will make it more likely to be
viewed and cited in further works. Global Journals has compiled these guidelines to facilitate you to maximize the web-
friendliness of the most public part of your paper.

Keywords

A major lynchpin of research work for the writing of research papers is the keyword search, which one will employ to find
both library and internet resources. Up to eleven keywords or very brief phrases have to be given to help data retrieval,
mining, and indexing.

One must be persistent and creative in using keywords. An effective keyword search requires a strategy: planning of a list
of possible keywords and phrases to try.

Choice of the main keywords is the first tool of writing a research paper. Research paper writing is an art. Keyword search
should be as strategic as possible.

One should start brainstorming lists of potential keywords before even beginning searching. Think about the most
important concepts related to research work. Ask, “What words would a source have to include to be truly valuable in a
research paper?” Then consider synonyms for the important words.

It may take the discovery of only one important paper to steer in the right keyword direction because, in most databases,
the keywords under which a research paper is abstracted are listed with the paper.

Numerical Methods

Numerical methods used should be transparent and, where appropriate, supported by references.

Abbreviations

Authors must list all the abbreviations used in the paper at the end of the paper or in a separate table before using them.
Formulas and equations

Authors are advised to submit any mathematical equation using either MathJax, KaTeX, or LaTeX, or in a very high-quality
image.

Tables, Figures, and Figure Legends

Tables: Tables should be cautiously designed, uncrowned, and include only essential data. Each must have an Arabic
number, e.g., Table 4, a self-explanatory caption, and be on a separate sheet. Authors must submit tables in an editable
format and not as images. References to these tables (if any) must be mentioned accurately.
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Figures

Figures are supposed to be submitted as separate files. Always include a citation in the text for each figure using Arabic
numbers, e.g., Fig. 4. Artwork must be submitted online in vector electronic form or by emailing it.

PREPARATION OF ELETRONIC FIGURES FOR PUBLICATION

Although low-quality images are sufficient for review purposes, print publication requires high-quality images to prevent
the final product being blurred or fuzzy. Submit (possibly by e-mail) EPS (line art) or TIFF (halftone/ photographs) files only.
MS PowerPoint and Word Graphics are unsuitable for printed pictures. Avoid using pixel-oriented software. Scans (TIFF
only) should have a resolution of at least 350 dpi (halftone) or 700 to 1100 dpi (line drawings). Please give the data
for figures in black and white or submit a Color Work Agreement form. EPS files must be saved with fonts embedded (and
with a TIFF preview, if possible).

For scanned images, the scanning resolution at final image size ought to be as follows to ensure good reproduction: line
art: >650 dpi; halftones (including gel photographs): >350 dpi; figures containing both halftone and line images: >650 dpi.

Color charges: Authors are advised to pay the full cost for the reproduction of their color artwork. Hence, please note that
if there is color artwork in your manuscript when it is accepted for publication, we would require you to complete and
return a Color Work Agreement form before your paper can be published. Also, you can email your editor to remove the
color fee after acceptance of the paper.

Tirs FOR WRITING A GOOD QUALITY SCIENCE FRONTIER RESEARCH PAPER

Techniques for writing a good quality Science Frontier 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 science frontier 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 dafter 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
guotations. 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.

O OO

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
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