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Abstract

Attempts to machine harvest cotton in Turkey essentially began in 1996. In the period beginning from 1969 until 1996,
some brand, for time to time to test the market, imported and demonstrated cotton harvesting machines with spindle
and saw type pickup units which harvest losses were more than the acceptable limit. In 1996, with the arrival of spindle
machines of American origin that harvest losses were less than the acceptable limit, machine harvesting show
continuity. This shows that cotton harvesting machine picking technology has been an important factor in harvest
continuity and increase. Technological developments and innovations on spindle system machines which are still used
today are increasing day by day. In this study, cotton harvesting machines that from past to present used in Turkey
market introduced. Researches have done on harvest efficiency of its technologies and aimed to create resource on this
topic. As a result of the research, it has been determined that every improvement made at the technological level is a
reason for preference and completed some deficiencies experienced during and after harvest, and many technologies on
machinery have not yet been applied in our country's harvest conditions due to qualified deficiencies.
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1. Introduction

Mantel test (Mantel 1967; Mantel and Valand 1970)
allows linear or monotonic comparisons between the
elements of two distance matrices. The Mantel statistic is
usually tested by permutation although it can be tested
using an asymptotic normal approximation when the

number of observations, n, is large. Since Mantel and
Valand (1970), the procedure, known as the Mantel test in
the biological and environmental sciences, includes any
analysis relating two distance matrices or,
generally, two resemblance or proximity matrices. In

more

population genetics, Mantel tests have been used to

determine  whether local populations that are
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geographically close are either genetically or
phylogenetically similar (Legendre or Fortin, 2010). That
is Mantel test used to explore significance and scale of
relationship between spatial genetic variation and
geographic distances. Many researchers (Sharma et al,
2013; Sahoo et al, 2013; Costa et al, 2013) used Nei’s
(1972) genetic distance which measure that genetic
differences arise due to mutations and genetic drift.
However, some researchers used (Bennett and Gratton,
2013; Maurice et al., 2013; Blum et al,, 2012) Bray Curtis
distance which used to quantify the compositional
dissimilarity between two different sites, based on counts
at each site.

The objective of this study was to examine the effects of
both Nei’s genetic distance and Bray Curtis distance
versus geographical distance for Mantel test on chicken

data.

2. Material and Method

The experimental procedures of this study were approved
by the Local Animal Care and Ethics Committee of
Ondokuz Mayis University, Samsun, Turkey (approval
number: 2008/47).

Turkish local chickens’ blood samples were collected
from 5 provinces including 3 counties with 3 villages or
districts located in the Central Black Sea Region of
Turkey. The map driven with GPS (Global Positioning
System) coordinates of the sampling locations of the
village populations was shown in Figure 1 (Mercan and
Okumus, 2015). In all villages at least 3 and at most 5
flocks were randomly selected. At least one male and one
female village chickens were collected in each population.
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Figure 1. Study Sampling locations of village chicken
populations (Mercan and Okumus, 2015).

Twenty-eight autosomal microsatellite DNA markers
based genetic distance data of the populations was
calculated from row data received from Mercan (2010).
Geographical distance between locations were measured
as the Euclidean distance (in km) using the ruler

implemented in Google Earth version 4 and natural
logarithm of geographic distances were used (Prochazka
etal, 2011).

To explore the relationship between genetic and
geographic distances among populations, simple Mantel
test can be used. The statistic used for the measure of the
correlation between the matrices is the classical Pearson
correlation coefficient;

4, -4 B, -B) 1

N -1 =1 Sy 5g

Where N is the number of elements in the lower or upper
triangular part of the matrix, 4 is mean for A elements and
Sa is the standard deviation of A elements. This coefficient
measures the linear correlation and hence is subject to
the same statistical assumptions. Consequently, if non-
linear relationships between matrices exist, they will be
degraded or lost.

If matrices A and B normalized:

than it goes to:
a=0;S,=1;b=0; S, =1

which simplifies equation (1) as:

1 A&
r= N1 ZZGUb"f

i=1 j=1

This coefficient measures the linear correlation and hence
is subject to the statistical
Consequently, they will be degraded or lost, if non-linear
relationships between matrices exist.

The testing procedure for the simple Mantel test goes as
follows:

Assume two symmetric dissimilarity matrices A and B of
size nxn. The rows and columns correspond to the same
objects. The first step is to compute the Pearson
corresponding

same assumptions.

correlation coefficient between the
elements of the lower (or upper)-triangular part of the

matrices.

1) Compute the reference value raz using
equation.
2) Permute randomly rows and the

corresponding columns of one of the matrices,
creating a new matrix 4

3) Compute the rap statistic between matrix A’
and matrix B using equation.

4) Repeat steps 2 and 3 a great number of times
(>5000). This constitute the

will reference
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distribution under the null hypothesis. The number
of repeats determine the overall precision of the test
(» 1000 for a=0.05; » 5000 for a=0.01; » 10000 for
greater precision (Manly 1997).

5) For a one-tailed test involving the upper tail of
the distribution, the p value is equal to the
proportion of values rigc greater than or equal to
ragc. Symmetrically, the p value for the lower tail is
the proportion of values risc smaller than or equal
to rapc (Bonnet and Van de Peer, 2002).

In this study both Nei’s genetic distance and Bray Curtis
distance were used to compare their effects.

Nei’s genetic distance could be calculated as (Hillis,
1984);

D=-Inl
where I = Zxyyi / (2x2 Zyi2)05

and Bray Curtis distance could be calculated as;

Sl
_ i
iji+xki

i
which shows for the distance between samples j and k
(Koren et al, 2013).

After building the genetic and geographical distance
matrices, genetic and geographical
distance was compared with Mantel test (Mantel 1967;
Prochézka et al, 2011) using the software zt (Bonnet and

differentiation

Van de Peer, 2002). Significance was tested using
permutation methods (10 000 randomizations) to obtain
exact type I error rate (Legendre and Fortin, 2010).

3. Results and Discussion

364 backyard chickens were successfully genotyped at
the 28 microsatellite loci. All loci were polymorphic,
showing 6 to 28 alleles and relatively high expected
heterozygosity ranging between 0.544 and 0.770.

There was a significant positive correlation between the
level of genetic differentiation and the natural logarithm
of geographic distance among all pairs of backyard
chicken populations for Nei's genetic distance
(r=0.518589; p=0.000010) and for Bray Curtis distance
(r=0.530520; p=0.000010). Relationship between genetic
differentiations and geographic distance (loge) between
populations for all samples were given in Figure 2 and
Figure 3. Some descriptive statistics for Bray Curtis
distance and Nei's genetic distance belongs to data were
given in Table 1.

Table 1. Descriptive statistics for Bray Curtis distance
and Nei’s genetic distance

Bray Curtis distance ~ Nei’s genetic distance

Min 0.526 0.158

Max 1.00 0.96

Mean 0.859 0.769

Std dev 0.084 0.103

CV (%) 9.732 13.347
1.1

[

&
©

=
)

0,7

Genotipic distance (Bray-Curtis)

0 1 2 5 6 7

3 4
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Figure 2. Relationship between genetic differentiation
(Bray Curtis distance) and geographic distance (loge)
between populations for all samples.

-
=

Genotipic distance (Nei’s distance)
o
(=]

In (geographical distance)

Figure 3. Relationship between genetic differentiation
(Nei’s genetic distance) and geographic distance (loge)
between populations for all samples

When the Table 1 examined, it was easily understood that
coefficient of variation (CV) value of Bray Curtis distance
was smaller than value of Nei’s genetic distance. This
value showed that Bray Curtis distance measure
narrowed the range of data which could be seen with
comparison of Figure 2 and Figure 3. Nei’s genetic
distance produced values with higher deviance than Bray
Curtis distance.

Koren et al. (2013) declared that Bray Curtis distance
measure had a moderate effect to limit the data for
clustering. Mason et al. (2012) showed that Bray Curtis
distance produced more reliable distance measures than
other distance measures for comparison. For the genetic
diversity studies Papadoupoulou et al. (2011) used bray
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Curtis distance measure for species-genetic diversity
correlation and declared that this distance measure could
be applied accomplishedly. Beler et al. (2012) showed
that Bray Curtis distance was more reliable than
Euclidean distance for genotypic data. Cordier et al.
(2012) showed that Bray Curtis distance could be used in
Mantel test to calculate relationship between genetic and
geographic distance. Shiro et al. (2013) introduced that
Bray-Curtis measure reliably described the structure and
geographical distribution of the genotypic data than
others. Ikinci and Oberprieler (2010) used Bray Curtis
distance measure to calculate genetic relationships for
Lilium L. species and declared that Bray Curtis distance
measure was more reliable than Nei’'s genetic distance,
which was support the results of the study conducted by
Odat et al. (2004). Mgller et al. (2013) denoted that Bray
Curtis distance was more efficient for genotypic analysis.
All that studies supported our results that Bray Curtis
distance was superior to Nei's genetic distance to
calculate relationship between genetic differentiations
and geographic distance between populations.

This situation could be caused form the distance values in
Bray-Curtis measure never exceed one, so this measure
performed exceptionally well than all other distance
metrics (Kokare, et al, 2003). Also the Bray-Curtis
distance measure is semimetric and so, that measure
could be used in ecological, biological and genomic
applications (Anderson, 2006).

Bray Curtis distance measure is also suitable to calculate
linear combinations of variables (Parker et al., 2012). Also
this distance measure can be easily adapted to data
(Peres-Neto et al., 2006). Bray Curtis measure was also
superior to other distance metrics on intrapopulation
genetic diversity studies (Eckholm et al,, 2011).

4. Conclusion

In Mantel test to calculate relationship between genetic
differentiations and geographic distance between
populations Bray Curtis could be used
substituted for Nei’s genetic distance with great reliability
on chicken diversity data. For further studies, the other
distance measures can be compared on genotypic data in
matrix comparison or other statistical techniques such as
clustering and discrimination.
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Ozet

Bu calismada yapay zeka uygulamalari grubunda yer alan genetik algoritma optimizasyonu (GAO) ve pargacik siiri
algoritmasi optimizasyonu (PSO) etkinliklerinin belirlenmesi amac¢lanmistir. Deneme materyali olarak 50 adet yumurta
29 giin boyunca fotograflanmis ve elde edilen goriintiiler veri olarak kullanilmistir. Elde edilen bulgulara gore, PSO
siniflandirmasindan elde edilen belirtme katsayisi 0,07 olarak ve GAO siniflandirmasindan elde edilen belirtme
katsayis1 0,14 olarak elde edilmistir. Yumurta tazeliginin belirlenebilmesi amaciyla kullanilan GAO ve PSO
algoritmalarindan elde edilen sonuclar her iki ydntemin de belirlenen amag¢ agisindan yetersiz oldugunu
gostermektedir. Elde edilen belirtme katsayilar1 oldukga diisiik olup bu iki ydntemin yumurta tazeliginin belirlenmesi
amaciyla kullanilamayacagi anlagilmistur.

Anahtar kelimeler: Genetik algoritma, Pargacik siirii optimizasyonu, Yumurta, Tazelik
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Keywords: Genetic algorithm, Particle swarm algorithm, Egg, Freshness

*Corresponding author: Ondokuz Mayis Universitesi Ziraat Fakiiltesi Zootekni Boliimii, 55139, Samsun, Tiirkiye
E mail: h.alpsahin@gmail.com (H.A. SAHIN)

Hasan Alp SAHIN https://orcid.org/0000-0002-7811-955X

Hasan ONDER https://orcid.org/0000-0002-8404-8700

Cite as: Sahin HA, Onder H. 2020. The use of genetic algorithm and particle swarm algorithm in determining egg freshness. BS] Eng Sci,
3(3): 81-88.

BS] Eng. Sci. / Hasan Alp SAHIN ve Hasan ONDER 81



Black Sea Journal of Engineering and Science

1. Giris

Insan beyninin calisma prensipleri géz 6niine alinarak
beynin isleyisi ve fonksiyonel yapisi konusunda yapilan
bircok c¢alisma, bugiin yapay zeka alaninda yapilan
calismalarin temellerini olusturmustur (Chatterjee ve
Laudato, 1995). insanoglunun zekasinin modellenmesi
ile bir algoritmalar ile bilgisayarlara ve
bilgisayarlar tarafindan denetimi yapilan makinelere
yapay zeka yardimiyla problemlerin ¢éziimlenmesi asil
amactir (Bas, 2006).

Beynin biitiin yapisinin ve fonksiyonlarinin dogru bir
sekilde modellenmesi i¢inde yapay hiicre ve ag modelleri
gelistirilmistir. Yapay zekaya 1950’li yillarda baslayan bu
ilgi gitgide artis gostermis ve glinlimiizde de giin gectikce

takim

ayni ilginin yenilenmesine ve artmasina neden olmustur.
Boylelikle giiniimiiz bilgisayarlarinin klasik algoritmik
hesaplama ydntemlerinden farkli bir alanin dogmasini
saglamistir (Canak¢i ve Hosoz, 2006). Yapay zeka
teknolojisinin  yaygin olarak kullanildig1
sahalari, genetik algoritma, uzman sistemler, yapay sinir
aglar1 ve bulanik mantik olarak siralamak mimkindir
(Elmas, 2003). Genetik algoritma Darwin’'in Genetik
algoritma ise Darwin’in evrim teorisi lizerine kurlu bir

kullanim

yontem olup, bu algoritmada bir veri kiimesinin 6zel bir
veriyi bulmasi istendigi durumlarda kullanilmaktadir.
Bilinen klasik yontemlerin yetersiz kaldig1 karmasik ve
zor problemleri olarak evrimden gecirerek
optimum ¢6ziimii bulmay1 amaglayan bir algoritmadir.

sanal

Parcacik siirii aglar1 da genetik algoritmalara benzer
olarak rastgele ¢oziimlerden olusan popiilasyonlar ile
baslayarak potansiyel ¢oziimleri giincelleyerek optimum
sonuca ulasmaya calisir. Genetik algoritmalarda bulunan
mutasyon ve caprazlama gibi evrimsel operatorler
parcacik sirii aglarinda bulunmazlar. Parcacik siiri
optimizasyonunda  pargacik
potansiyel ¢6ziim noktalar;, o anlik en iyi ¢o6ziim

olarak  adlandirilan
noktalarini izlerler.

Metasezgisel algoritmalar, ¢esitli miihendislik alanlarinda
yer alan farkli problemlerin ¢6ziimiinde giiniimiizde
siklikla yontemlerin
kullanilmasiyla biiytik boyutlu problemlerde daha az
hesaplama karmasikligi ile klasik yontemlerle elde
edilemeyecek kadar kisa silirede iyi ¢oziimler ortaya
cikabilmektedir. Ozellikle endiistri miihendisligi alaninda
arag rotalama problemi, gezgin satici problemi, atolye tipi
ve akis tipi is cizelgeleme problemi, zaman ¢izelgeleme,
personel atama gibi ¢ok cesitli sorunlarda bu yontemler
basariyla kullanilabilmektedir.

Siniflandirma amaciyla kullanilan tekniklerden biri olan
goriintlii isleme teknigi, tarayici, kamera vb. araglar

kullanilmaktadirlar. Bu

tarafindan bilgisayara aktarilan gorilintiilerin
incelenmesini saglan Onemli tekniklerden biridir
(Demirbas ve Dursun, 2007). Gorlnti isleme

teknolojileri ile verimlilik artarken liretim maliyetleri de
azalmaktadir (Chen ve ark., 2010).
Yumurta insan beslenmesinde ¢ok 6nemli, uygun fiyath

ve besleyici {irlinlerden biridir. Taze yumurtalarin

kalitesi zamanla azalir. Bununla birlikte, depolama
glinlerinin  sayis1  yumurta kalitesini etkileyen
faktorlerden biridir (Abdel-Nour, 2011).

Yumurta plriizsiiz diiz bir yiizeye kirildiginda, yumurta
saris1 genellikle kalin albiiminle ¢evrili merkezi bir
konumdadir (Karoui ve ark., 2006; Robinson ve Monsey
1972; Wells ve Norris, 1987). Yumurta Kkalitesinin
degerlendirilmesi igin c¢esitli yontemler kullanilir. Bu
yontemler iki gruba ayrilir: yumurtalar kirilarak ve
kirillmadan yoéntemler. Haugh birimi (HU), yumurta
kalitesini 6lgmek icin en yaygin kullamilan yumurta
kirilarak elde edilen yodntemdir (Haugh, 1937). Bu
yontem, saglam yumurtanin agirhgl ile yumurtanin
kirildiktan sonra albiimin yiiksekliginin él¢tilmesiyle elde
edilen degerler iliskiye dayanmaktadir.
Yumurtanin yumurtlanmasindan sonra zaman gectikee,
su kaybina bagl olarak bozulmamis yumurtanin agirhigi
(Abdel-Nour, 2011).
Yumurtalarin kirilmasi ile birlikte yumurtalarin bireysel
tazelikleri olgiiliir. Ancak endiistriyel agidan ve tiiketici
acisindan  yumurtalarin
belirlenmesi ekonomik agidan 6nemlidir. Yumurtalarin
kirilmadan tazeliklerinin 6lgiimii icin c¢esitli ¢alismalar

arasindaki

ve albiimin viskozitesi azalir

kirllmadan  tazeliklerinin

yapilmistir (Aboonajmi ve ark., 2014; Aboonajmi ve
Najafabadi, 2014; Abdel-Nour, 2011; Karoui ve ark,
2008).

Bu c¢alismanin amaci, buzdolabinda 29 giin depolanan
yumurtalarda, goriintii isleme yontemleri ile parcacik
slirii optimizasyonu ve genetik algoritmalar yontemlerini
kullanilarak yumurta tazeliklerinin yumurtaya zarar
verilmeden belirlenmesidir.

2. Materyal ve Metot

2.1, Materyal

Denemede Leghorn yumurtaci irki yetistirilen ticari bir
isletmeden elde edilen, beyaz kabuklu yumurtalar
kullanilmistir. Deneme materyali olarak 50 adet ayni giin
yumurtlanan  yumurtalar  kullanilmistir.
fotograflarini bilgisayara aktarmak amaciyla ticayak ile
sabitlenmis, Canon 550D fotograf makinesi kullanilmistir.
Cekilen fotograflar 18 MP boyutunda ve sabit iso
degerinde kaydedilmistir. Uygulanan optimizasyonlar
MATLAB programi kullanilarak gergeklestirilmistir.

2.2. Fotograflarin Elde Edilmesi

Yumurtalar buzdolabinda saklanarak, sadece fotograf
cekilecegi zaman ayni anda disar1 ¢ikartilmis ayni anda
buzdolabina konmustur. Yumurtalarin sivri kisimlari
asagl gelecek sekilde diizenege yerlestirilmistir. Sabit 151k
miktar1 ve tripot yardimiyla sabit kamera kullanilmistir.
Elde edilen fotograflarda yumurtalarin arka planinda
bulunan siyah kisimlardaki kirli noktalar1 goriintii isleme
programi  yardimiyla  temizlenmistir  (Sekil 1).
Temizlenen fotograflar 2000x2000 piksel boyutunda
kesilmistir (Sekil 2).

Yumurta
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Sekil 1. Temizlenmis fotograf.

Sekil 2. Kesilmis fotograf.

Matlab programi yardimiyla elde edilen goriintiiler
2000x2000 pikselden 300x300 piksel
kiigtltilmustiir.

2.3. Ham Verilerin Olusturulmasi
Programa tanimlanan her bir fotograf boyutu 300x300x3
boyutunda 270000 adet sayidan olusmaktadir. 300X300
(90000) en boy verisini olustururken, her bir deger icin
RGB (kirmiz, yesil, mavi) degeri verilerin x3’liik kismini
olusturmaktadir.

boyutuna

e Veriler program yardimiyla 90000x3 seklinde
yukaridan asag1 yazdirilmistir.

e Verilerin determinantlari alinmistir.

e Veriler ham halleri ile determinantlar1 ¢arpilmistir.

e Elde edilen veriler 3x3’lik matris seklinde elde

edilmistir.

R?> RG RB
RG G?* GB
RB GB B?

Elde edilen matrisin;

1. satir 1. siitununda kirmizi rengin kareler toplami yer
almaktadir.

2. satir 2. slitununda yesil rengin kareler toplami yer
almaktadir.

3. satir 3. slitununda mavi rengin kareler toplami yer
almaktadir.

1. satir 2. siitununda, 2. satir 1. siitununda kirmizi ve yesil
renklerin carpimlarinin toplamlari yer almaktadir.

1. satir 3. slitununda, 3. satir 1. siitununda kirmizi ve
mavi renklerin ¢arpimlarinin toplamlari yer almaktadir.
2. satir 3. siitununda, 3. satir 2. satirinda yesil ve mavi
renklerin carpimlarinin toplamlari yer almaktadir.

Elde edilen 3x3’liilk matris, tek silituna gevrilmis, 1x9
boyuna getirilmistir.

Elde edilen her bir fotograf 9 rakamdan olusturulmustur.
50 adet yumurtadan 29 giin boyunca 1450 fotograf
toplanmistir. Giris matrisi 9x1450 boyutunda (13050
adet say1) olusturulmustur.

2.4. Hedef Matrisini Olusturulmasi

Giris verilerine karsilik tahmin edilmek istenen 29 giin
hedef olarak belirlenmistir. 1450 silitundan olusan giris
matrisine Karsilik hedef matrisi 1 satir 1450 slitundan
olusturulmustur. Her bir fotografi olusturan 1x9’luk
matrise bir glin degeri hedef olarak girilmistir.

2.5. Genetik Algoritma Optimizasyonu (GAO)

Genetik algoritma, optimizasyon uygulanacak problemi,
Darwin’in evrim teorisini géz Oniinde bulundurarak,
sanal bir evrim siirecinden gecirmektedir. Basit genetik

algoritmada  gerceklestirilen bu islemler, se¢im
(kopyalama), caprazlama ve mutasyondur. Genetik
algoritmada kullanilan birtakim terimler asagida

aciklanmaktadir (Dede, 2003).

Birey: Literatiirdeki genel adinin kromozom oldugu
bilinmektedir. Problemin ¢6ziimii olabilecek tasarim
degiskenlerinin belirli siraya gore
olusmaktadir.

Ebeveyn Birey: Genetik islem goriip yeni birey (¢ocuk
birey) olusturabilen herhangi bir bireydir.

dizilmesinden

Nesil: Daha iyi ebeveyn bireyler elde etmek i¢in belirli
sayida bireyin katilimiyla genetik  algoritmada
olusturulan herhangi bir toplumdur (Popiilasyon).
Uygunluk: Tasarim bagariminin 6l¢iisidiir.

Genetik islem: Ebeveyn bireyler arasinda bilgi iletisimini
saglayan islemlerdir.

Genetik algoritmada, her bir ¢6ziim nesildeki bir bireyle
(kromozomla) gosterilmekte, bireyleri de say1 dizileri

simgelemektedir.
2.5.1. Genetik algoritmalarin isleyisi
Bir genetik algoritmada, ilk olarak tasarim

degiskenlerinin diziler ile temsil edildigi muhtemel
¢ozlimlerden olusan bir baslangi¢ nesli belirlenmektedir.
Genetik algoritmalar ayrik tasarim degiskenlerini

kullanabilmekte ve bu tasarim degiskenlerinin
alabilecegi  degerler tasarima baslamadan Once
belirlenmektedir. Cozliim dizilerindeki tasarim

degiskenlerinin kodlama islemi de, ¢6ziimii olusturan
tasarim degiskeni degerinin deger kiimesindeki sira
numarasinin kodlanmasi seklinde uygulanmaktadir. Bu
kodlama islemi, sira numarasimin ikili ya da tgli say1
sisteminde kodlanmasi olabilecegi gibi gercek degerlerin
kodlanmasi seklinde de olabilmektedir. Bu yaklasim
icinde ¢6ziim dizilerinin olusturdugu kiimenin nesle,
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¢ozlimlerin birer bireye ve ¢6ziim dizilerini olusturan
rakamlarin ise genlere benzetilmesi miimkiin olmaktadir.
Baslangi¢ neslinin olusturulmasinin ardindan evrimsel
siire¢ baslamaktadir. Bu siirecte ilk olarak, nesildeki her
¢ozlimiin uygunluk degeri belirlenmekte, belirlenen
uygunluk degerine goére c¢aprazlama ve mutasyon
islemleri uygulanmaktadir. Bu islemler, optimum ¢6ziim
bulununcaya kadar tekrarlanmaktadir.
2.5.2. Genetik islemlerin olasi
uygulanmasi

Genetik algoritmalar, ¢6ziim topluluguna adim adim
genetik islemler uygulayarak ve uygun topluluktan
arama yoluyla yeni nesiller iireterek en iyi ¢oziimlere
ulasilmasini saglamaktadir. Basit genetik algoritmalarin
cogu dort ana islemden olusmaktadir (Parlak, 2007).
Se¢cim

Secim, toplulugu olusturan her dizinin uygunluk
degerlerine (amag¢ fonksiyonu degerleri) bagh olarak
kopyalanmasi islemi olarak bilinmektedir. Bu islem
“dogal secilimin” bilgisayar ortamindaki karsilig1 olarak

¢oziimlere

da gorilebilmektedir. Toplulugu olusturan her dizi,
problemin olasi ¢6ziimlerinden birini temsil etmekte ve
secim islemi en uygun ¢6zlimlerin daha
¢ozlimleri (yeni topluluklar1) daha yiiksek olasilikla
etkilemesini amaglamaktadir. Uygunluk degeri saptanan

sonraki

diziler, bir se¢im mekanizmasi ile kopyalama islemine
ugratilmaktadir (Kog, 2002).

Kopyalama
Kopyalama islemi uygunluk degeri kotii olan bireylerin
uygunluk  degeri iyi olanlarla  degistirilmesini

saglamaktadir. Bu islemde nesildeki tiim bireylerin
uygunluk degerleri hesaplanmakta ve
belirlenmis bir degerden daha kiiciik uygunluga sahip
olan bireyler nesilden ¢ikarilmaktadir. Nesilde kalan iyi

Onceden

bireylerden uygunluk degeri yiiksek olanlar g¢ikarilan
birey sayisi1 kadar kopyalamak suretiyle nesildeki toplam
birey sayisi tamamlanmaktadir. Esleme havuzuna alinan
bu bireyler birbirleriyle rasgele eslenmekte ve
caprazlama islemi bu esler arasinda
gerceklestirilmektedir. Tam bir esleme olmasi icin birey
sayisinin ¢ift olmasi gerekmektedir (Oztiirk, 2013).
Caprazlama

Caprazlama islemi, secim ve kopyalama islemleriyle elde
edilen dizilerden yeni diziler, baska bir deyisle yeni
coziimler Uretilmesi olarak tanimlanmaktadir. Bu islem,
oncelikle mevcut dizilerin rasgele eslestirilmesi ve daha
sonra eglestirilen diziler arasinda belirli kisimlarin
karsilikll degistirilmesi seklinde gerceklestirilmektedir

(Kog, 2002).
Caprazlama isleminde nesildeki bireylerin kendisiyle
eslenmesine izin  verilmemekte  ancak  birey

kendilerinden iretilen kopyalarla eslenebilmektedir.
Caprazlama genetik algoritmada yakinsama olasiligini
artirmakta ve bdylece topluma yeni bireyler
kazandirmaktadir. Caprazlama islemiyle her iterasyonda
yeni bireyler lretilerek genetik algoritmanin bu yeni
bireyler iizerinde arastirma yapmasi saglanmaktadir. Bu

islemi uygulamak iizere esleme havuzunda eslestirilen

bireyler ¢aprazlama havuzuna alinarak burada rasgele
caprazlama noktalari belirlenmektedir (Oztiirk, 2013).
Mutasyon islemleri

Mutasyon  islemi, genetik  algoritmanin
yakinsamasini dnlerken, diisiik uygunluk degerine sahip

erken

bireylerin problemde ¢6ziim olarak belirlenmesini de
onlemeye ¢alismaktadir.
degeri yiiksek bireylere uygulanarak algoritmanin erken
yakinsamamas! saglanmaktadir.
islem, rasgele secilen bireylere de uygulanabilmektedir.
Bazi arastirmacilar mutasyon isleminin en iyi bireyi
nesilden c¢ikarabilecegi gerekcesiyle bu islemin
kullanilmamasini, kullanilacaksa da kullanilma oraninin
diisiik tutulmasini énermektedirler (Oztiirk, 2013). Ele
aliman problemin yapisina gore asagidaki mutasyon

Mutasyon islemi uygunluk

Bununla birlikte bu

tirlerinden en uygun olaninin segilerek uygulanmasi
gerekmektedir (Bolat, 2006).
e Ters Cevirme: Kromozomdan rasgele iki bélge secilir
ve iki ucu arasinda ters gevrilir.
KromozomA: 0111000101
MutasyonA: 0100110101
» Ekleme: Rasgele bir par¢a secilir ve rasgele bir yere
yerlestirilir.
KromozomA:0111000101
Mutasyon A: 0101000101
» Yer Degisikligi: Rasgele bir alt dizi segilir ve rasgele
bir yere yerlestirilir.
KromozomA: 0111000101
MutasyonA: 0111001100
e Karsiliklh Degisim: Rasgele secilen iki genin yerleri
degistirilir.
KromozomA:0111000101
Mutasyon A: 0011010101
2.6. Parcacik Siirii Algoritmasi Optimizasyonu (PSO)
Genetik
Kus davranislarindan
gelistirilmis, popiilasyon tabanl stokastik optimizasyon
teknigidir (Kennedy ve Eberhart, 1995). Bu algoritma

stiriilerinin esinlenilerek

dogrusal olmayan  problemlerin  ¢6zimi  ic¢in
tasarlanmistir. Cok parametreli ve c¢ok degiskenli
optimizasyon problemlerine ¢6ziim bulmak i¢in
kullanilmaktadir.

PSO, genetik algoritmalar gibi evrimsel hesaplama
teknikleriyle = bir¢ok  benzerlik  gosterir.  Genetik
algoritmada oldugu gibi sistem rastgele ¢oziimlere sahip
bir popiilasyon ile ¢alismaya baslar ve belirli nesiller
boyunca en iyi ¢6ziimii arastirir. Ancak PSO’ da mutasyon
ve caprazlama gibi genetik operatorler yer almaz. Bunun
yerine, ‘parcacik’ olarak adlandirilan, gesitli parametre
degerlerinden olusan ve birer pozisyon ve hiz vektoriine
sahip olan olas1 ¢dzlimler yer almaktadir (Arumugam vd,
2007). Bu pargaciklar, o ana kadar elde edilen en iyi
pargaciklar1 izleyerek problem uzayinda dolasirlar.
Uygulama kolaylig1 ve kabul edilebilir uygun ¢éziimlere
hizli bir bigimde yakinsamasi nedeniyle, PSO metodu ¢ok
poplilerlik kazanmistir (Ratnaweera ve Halgamuge,
2004).
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PSO’nun klasik optimizasyon tekniklerinden en 6nemli
farklihg tiirev bilgisine ihtiya¢ duymamasidir. PSO’yu
uygulamak, algoritmasinda ayarlanmasi  gereken
parametre sayisinin az olmasi sebebiyle oldukga basittir.
PSO; fonksiyon optimizasyonu, bulanik sistem kontroli,
yapay sinir ag1 egitimi gibi bir¢cok alanda basariyla
uygulanabilmektedir.

PSO algoritmas1 kus siiriilerinin davranislarinin bir
Kuslarin uzayda, yerini bilmedikleri
yiyecegi aramalari, bir probleme ¢6ziim aramaya
benzetilir. Kuslar yiyecek ararken yiyecege en yakin olan
kusu takip ederler. Parcacik olarak adlandirilan her bir
tekil ¢o6ziim, arama uzayindaki bir kustur. Parcacik
hareket ettiginde, kendi koordinatlarin1 bir fonksiyona
gonderir ve bdylece parcacigin kalite degeri ol¢tilmis
olur. Bu ol¢im kusun yiyecege ne kadar uzaklikta
oldugunun degeridir. Bir parcacik, koordinatlarini, hizini,
simdiye kadar elde ettigi en iyi kalite degerini ve bu
degeri elde ettigi koordinatlar1 hatirlamaldir. Coziim
uzayindaki her boyuttaki hizinin ve yoOniiniin her

benzetimidir.

seferinde nasil degisecegi, komsularinin en iyi
koordinatlar1 ve kendi bireysel en iyi koordinatlarinin bir
birlesimi olacaktir.

PSO algoritmasi, tiim pargaciklarin arama uzayina
rastgele olarak yerlestirilmesiyle baslar ve her adimda
parc¢aciklarin pozisyonlar1 giincellenir. Belirli bir hiz ile
hareket eden bu pargaciklar en iyi sonucu bulmak i¢in
arama islemini stirdiirtirler (Zhang ve ark., 2007).

Klasik PSO modeli, reel degerli arama uzayinda rastgele
olarak iiretilmis ve n boyutlu uzayda hareket eden
pargacik siriisiinden olusmaktadir. PSO formiiliindeki
(i) gosterimi, i. par¢acigin j. boyutunu belirtmektedir (j €
1,2,...,n). Cozlimler arasinda kiyaslama yapabilmek i¢in
bir kalite degeri (f) belirlenmistir. Her bir pargacik X,
pozisyon vektdrii ve V, hiz vektoriine sahiptir. Ayrica, her
bir parcacik kii¢iik bir hafizaya sahiptir. Bu hafizada Peniyi
ile gosterilen ve o ana kadarki elde edilen kendi en iyi
pozisyonu ile tim parcaciklar tarafindan elde edilen
evrensel (global) en iyi pozisyon (geny:) yer alir (Fan ve
Chiu, 2007). Herhangi bir adimda i. pargaciga ait en iyi
pozisyon vektorii (ppest) esitlik (1)’ de gdosterilmistir.
Pbest; = [Pi1, Piz; ., Pin] 1
Tim pargaciklar i¢in grest vektori her iterasyonda tektir
ve esitlik (2) ‘de gosterilmistir.
Ibest; = [Py, Py, ooy Byl (2)
Sirtideki i. pargaciga ait pozisyon ve hiz vektorleri de
sirasiyla esitlik (3) ve (4)’ te gosterilmistir.

xi = [Xi1, Xig)

’ Xin] (3)

Vi = [Vil' ViZ' S Vin] (4)

Her bir t adiminda, parcaciklara ait yeni hiz degeri olan
V(t+1)’ i elde etmek amaciyla, dnceki hiz degeri olan V(t),
(5) esitligine bagh olarak giincellenir. (7) esitligindeki
Vimax, asirt hizlanmalar1 onlemek amaciyla kullanic
tarafindan belirlenen ve parcaciklarin sahip olabilecegi
maksimum hizi gosteren bir sabittir. (6) esitliginde
gosterildigi sekilde, dnceki pozisyon degerine yeni hiz
degerinin eklenmesi ile parcacik yeni pozisyonuna
hareket etmektedir.

Vij(t+1) =V ;(t) +cqmy * (pbest”(t) - Xi,j(t)) + 1y

(Ghest, © = X100 (5)

Xi,j(t+ 1) =XL’](t)+VLJ(t+ 1) (6)
{ Vi,j(t + 1) = Vings if

Vi,j(t + 1) > Vmax } [7)
Vi,j(t + 1) = —Vmax, Lf

Vi,j(t + 1) < _Vmax

Yukaridaki formiilde yer alan c¢; ve cz hizlandirma
katsayilar1 olarak adlandirilirlar. Bunlar genellikle [0-2]
araliginda belirlenen iki pozitif sabittir. ¢z
katsayilar1 belirlemede sabit bir deger olmadig: gibi ayni
problemlerin ¢ozlimlerinde farkl degerler
kullanilabilmektedir. Optimum sonuca ulagabilmek iizere
secilen ¢ katsayisinin degerinin artirilmasi ¢oziim hizi
artirirken  hatayi Ayni
katsayisinin daha diisiik degerlerde secilimi optimum

ve ¢z

artirmaktadir. zamanda ¢
sonucu ulasimi yavaglattig1 gibi hatay1 da artirmaktadir.
Problemlerin ¢oéziimiinde hiz ve sapmayr optimum
diizeyde tutmak iizere farkli problemler igin farkl
katsayilarin denenmesi gerekmektedir. Ayn1 formiildeki
r1 (r1~U(0,1)) ve rz (r2~U(0,1)) ise [0-1] araliginda
Uniform dagitilmis rastgele liretilen sayilardir (Fan ve
Chiu, 2007).

(5)'te ortaya konan formili ti¢ kisimda incelemek
miimkiindiir.  ilk  kissm  énceki hiz  bilgisini
barindirmaktadir. fkinci kisim idrak kismi olarak
adlandirilir ve parcacigin kendi gorisiini
koymaktadir. Uciincii kisim ise sosyal kisim
adlandirilir ve parcaciklar arasindaki isbirligini ortaya
koymaktadir (Shi ve Eberhart, 1998). Bu formiil ile
parcaciga ait yeni hiz degeri hesaplanmaktadir. Bu
hesaplama i¢in pargacigin 6nceki hiz degeri, pargacigin o
anki pozisyonunun hem kendi en iyi pozisyonuna hem de
evrensel en 1iyi pozisyona olan uzaklhig bilgileri
kullanilmaktadir. Yapilan bu hesaplamadan sonra
pargacik (6) formiilii
etmektedir. Son olarak da ¢oziilecek olan problem ile
ilgili dnceden belirlenmis bir kalite fonksiyonuna bagh
olarak parcacigin performansi belirlenir.

PSO’nun temelinde yatan fikir, iyi ¢oziimler hakkindaki

ortaya
olarak

ile yeni konumuna hareket

bilginin siirliniin tamamina yayilmasi ile siiriideki tiim
pargaciklarin elverisli
yonelme egiliminde olmalaridir. Sekil 3’de de gosterildigi
gibi, parcaciklarin hareketi V(t), prest ve grest degerlerine
bagl olarak gerceklesmektedir.

arama uzayindaki alanlara
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Al+l)

P

 J

Sekil 3. PSO’da pargacik hareketi.

P(t) : Gegerli pozisyon

P(t+1) : Degistirilmis pozisyon
V(t) : Gegerli hiz

V(t+1) : Degistirilmis hiz

Vp 1 Prest’in h1z1

Vg 1 Gpest'in h1z1.

2.6.1. Algoritma

PSO' da her pargacigin kendine 6zgii bir hizi oldugu i¢in
bu pargacigin hiz1 diger pargaciklardan edindigi bilgilerle
optimuma ulasir. Her déngiide bu hiz daha 6nceki en iyi
sonuglara gore tekrar hesaplanir. Her dongiide stirii daha
iyi konuma gelir (Ozsaglam, 2009).

PSO algoritmasi icin gerekli olan prosediir Sekil 4’'de
verilmistir (Tamer ve ark., 2006; Eldem, 2014).

BEGIN
Baslangig parametrelerini ayarla

* For
Tiim parcaciklar icin baglangic kogullamalarina getir
* End

"/Do
* For
her pargacik 1gin uygunluk degerini hesapla
» Eger
uygunluk degen, pu,,; den daha 1y11se; $imdika
degeri yeni pay; olarak ayarla
' » End

Tium pargaciklarin buldufu pa;,; degerlerinin en iyisini, |
tim parcaciklarin g..;; olarak ayarla
» For biitiin pargaciklar icin
Parcacik hizimi hesapla
Parcacik konumunu giincelle
L End

While
maksimum iterasyon sayisina veya minimum hata
kosulu saglanana kadar devam et

B

Sekil 4. PSO prosediirleri semasi.

3. Bulgular ve Tartisma

3.1. Parcacik Siirii Algoritmasi

PSO algoritmasinda 29 sinif sayisi 50 pargacik sayisi ve
100 sayis1  kullanilmistir.
Kullanilacak olan iterasyon sayisinin belirlenmesi igin
farkli iterasyon sayilari kullanilmistir. Yapilan 06n
denemeler sonucunda iterasyon sayisinin 100’iin
izerinde olmasinin sonug¢ iizerine etkisinin olmadigl
belirlenmistir (Sekil 5). Bu nedenle kullanilan iterasyon

maksimum  iterasyon

sayisinin yeterli oldugu belirlenmistir.

PSO

3 %108

BEST

(] 10 20 3 40 50 60 70 B8O 90 100
Iteration

Sekil 5. iterasyon grafigi.
Pargacik siirii algoritmasi optimizasyonu uygulanan
yumurtalarda, PSO’dan 29 sinifa bolmesi beklenirken
PSO wverileri 8 simifa ayirabilmistir (Sekil 6). PSO
siniflandirmasindan elde edilen belirtme katsayis1 0,07
olarak elde edilmistir.

o MG

Sekil 6. PSO tahmin grafigi.

3.2. Genetik Algoritma

Yapilan calismada GA yoéntemi icin 50 iterasyon, 29 sinif
ve 10 popiilasyon biiyiikligi kullanilmistir. Maksimum
50 iterasyon sayis1 yeterli olmustur.

Uygulanan genetik algoritma optimizasyonu ile birlikte
GA’dan beklenen 29 simif yerine GA’lar 10 smif
olusturabilmistir (Sekil 7). GAO siniflandirmasindan elde
edilen belirtme katsayisi 0,14 olarak elde edilmistir.
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Sekil 7. GAO tahmin grafigi.

4. Sonug ve Oneriler

Yumurta tazeliginin belirlenebilmesi amaciyla kullanilan
genetik algoritma optimizasyonu ve parcacik siiri
optimizasyonu algoritmalarindan elde edilen sonuglar
her iki yontemin de belirlenen ama¢ agisindan yetersiz
oldugunu gostermektedir. Elde edilen Dbelirtme
katsayilar1 oldukea diisiik olup bu iki yontemin amag
dahilinde kullanilamayacagini agik¢a vurgulamaktadir.
Genetik  algoritma
nedeni biiylikk boyutlu verilerde rastgele secimler
konusundaki kararsizliktan (Heris ve Oskoei, 2014) ya da
GA optimizasyonunun tamamen sansa bagl ve olasiliksal
olmasindan (Syahputra ve ark, 2016) kaynaklanmis
olabilir.

Pargacik stri algoritmasinin
basarisizliginin nedeni olarak yerel arama kabiliyeti ve
kiiresel arama yetenegi arasinda kontrol edebilecegi
denge tasimis  oldugu eylemsizlikten

optimizasyonun basarisizliginin

optimizasyonu

konusunda
kaynaklanan biiyiik 6l¢cekli kombinasyonel optimizasyon
probleminin ¢6zliimiinde kolayca yerel optimumluga
diisme egilimi olabilir (Meng ve ark., 2017; Hemasian-
Etefagh ve Safi-Esfahani, 2019).

Yumurta tazeliginin belirlenebilmesi amaciyla diger
optimizasyon yontemlerinin kullanilarak etkinliklerinin
belirlenmesi, bu algoritmalarin  melezlenmesiyle
olusturulan yeni hibrit algoritmalarin denemesi yararh
olabilir.

Cikar iliskisi
Yazarlar bu c¢alismada higbir ¢ikar iliskisi olmadigini
beyan etmektedirler.

Tesekkiir ve Bilgilendirme
Bu calisma Hasan Alp SAHIN’in doktora tezinden
Uretilmistir.
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Abstract

In this study, performance analysis of flat plate solar collector has been carried out analytically. A comprehensive
mathematical modelling of thermal performance is modelled using Response Surface Methodology and optimal
geometrical and thermodynamic parameters are predicted pertaining to optimum performance of the system. In this
study a model was developed for evaluating and predicting the efficiency, outlet temperature and performance of a flat
plate solar collector considering the hour angle, day and input temperature as input parameters. In the cause of the
work it was found that the days and months close to the beginning of the year (January, February, March and April)
yielded higher outlet temperature and solar radiation due to dry season, while the months at the middle of the year
showed lower outlet temperature and solar radiation due to the rainy season. The months towards the ending of the
year also showed higher outlet temperature and solar radiation respectively.
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1. Introduction

The role of energy becomes increasingly important to
fulfil the needs of modern societies and to sustain fast
economic and industrial growth worldwide. In view of
the world’s depleting fossil fuel reserves and
environmental threats, development of renewable energy
sources receives importance as an alternative to serve as
a form of power source. Solar energy stands out as one of
the renewable energy resources that has continuously
meet the energy demand in the world, as a result of the
availability of sunshine on a daily basis. Though it is
location and time dependent, it requires efficient
collection and storage systems for economic use.

Solar energy can assist in some areas like water
treatment, hot/process water for domestic and industrial
use. One of the easiest ways to utilize solar energy for
heating applications is to convert it into thermal energy
by using solar collectors. Solar energy collectors are
special kinds of heat exchangers that transform solar
energy to internal energy of water. The thermal analysis
of the collectors is very complicated because all the
possible modes of heat transfer and radiation are taken
into consideration. The determination of the heat losses
coefficient is the main goal of an energetic analysis
because this leads to the determination of the useful
energy rate from the solar collector.
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Several studies which compare experimental results with
results base on Computational Fluid Dynamics (CFDs)
have been published in recent times (Adnan et al., 2015).
Many researchers have used exergy analysis in order to
improve the efficiency of collectors by decreasing the
losses. Hamed et al,, (2014) used MATLAB to optimize a
flat plate collector with this method. Parametrical
analysis is also useful in the analysis of flat plate solar
collector, as it helps in determining optimum parameters
which in turn influences the output efficiency. Hottel and
Woertz, (2000)
coefficient and the collector efficiency under different
conditions such as the absence of cover, with single and
double glazing under different ambient conditions, tilt
angles, wind speeds, emissivity of both glass cover and
absorber plate.

Paulescu et al., (2010) discussed the influence of various
parameters on the efficiency of solar collectors and
concluded that at low solar insolation in the range of
200-600 w/m? double glazed collectors are superior to

calculated the overall heat loss

single glazed. Stanciu and Stanciu, (2014) examined the
performance by changing the colors of solar collector.
Based on the transmittance-absorptance result of various
colored collectors the hypothetical performances of these
collectors were calculated using the Hottel-Whillier-Bliss
1-D steady-state model given by (Duffie and Beckman,
2006). By these experiments they concluded that the
color of the collector plays a major role in thermal
efficiencies of the collectors.

In this study Response Surface Methodology (RSM) was
used as a modelling tool, considering both input and
output parameters/responses. RSM as a modelling tool
also employs statistical methods, considers a large range
of both input and responses parameters converting it to
an equation by using the ANOVA method to determine
the most significant of the range of input parameters and
response parameters. Therefore when the modelling is
done, an equation is generated to effectively predict the
particular input or response parameter of interest.

2. Material and Method

The purpose of the model was to predict the performance
of the flat plate solar collector using hour angle, day and
inlet temperature as input parameters. The output
parameters or responses that were obtained are outlet
temperature and efficiency respectively. This modelling
enabled the development of a new mathematical model
to also validate the experimental work that was later
carried out.

The modelling of the system was done using Response
Surface Methodology (RSM), boundary conditions and
the considerations of the design during the
thermodynamic analysis. The design was carried out
using factorial design on design expert to check for every
limit on each block of the values to ascertain the
correlation between the input variables and the output
variables. The Box Behnkens design was used for the full

factorial design. This type of design method considers
between three to ten input parameters and response
parameters, the model results is always represented in
block form and as such needs interpretation before the
final model can be presented.

Box-Behnken designs are response surface designs,
specially made to require only 3 levels, coded as -1, 0,
and +1. Box-Behnken designs are available for 3 to 10
factors. They are formed by combining two-level factorial
designs with incomplete block designs. This procedure
creates designs with desirable statistical properties but,
most importantly, with only a fraction of the experiments
required for a three-level factorial. Because there are
only three levels, the quadratic model is appropriate.
Blocking options are also offered for most of these
designs.

You may also add categorical factors to this design. This
will cause the number of runs generated to be multiplied
by the number of combinations of the categorical factor
levels. Table 1 provides the design of experiment that
was used for the analysis and modelling. The input
factors and the output factors or response are considered
during the design of experiment, the input factors are
hour angle, day and inlet temperature. The
output/response are input temperature and efficiency.
2.1. Hour Angle (Degrees)

The hour angles affect the design because the position of
the sun on a particular day is dependent on the local time
of the place. The solar noon was considered to be 00 and
every hour was counted as 159. Hours before noon took a
negative sign while hours after noon was positive for
example, 9:00A.M in the morning is 3hrs from solar noon
thus was read as 15 x 3 = 45, since it is before noon, it is
therefore recorded as -459. The design considered times
from 9:00 AM to 3:00 P.M

2.2. Day (number from 1st January)

The days were counted from 1st of January, so it is
counted from 1 to 365 days. The day greatly affects the
amount of solar radiation on the surface as the distance
from the sun varies and the position of the specific
location changes as the earth revolves around the sun.
2.3.Inlet Temperature (Kelvin)

The Inlet temperature of the fluid is a factor that will
greatly affect the efficiency of the collector. The inlet
temperature of the fluid determines the
temperature when all other factors remain constant. The
Inlet temperature was varied from 295K to 353K.

outlet

3. Results and Discussion

The model was developed using Response Surface
Methodology. The study type used was Response Surface
Methodology a technique that can be used to study the
effect of two or more constraints in a process, the design
considered was the Box-Behnkn which is an independent
quadratic design, it does not contain an embedded
factorial design and the design model chosen was the
quadratic from.
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The input factors were hour angle, day and inlet

temperature as shown in Table 2 and table 3

Table 1. Design of experiment

respectively. The responses were efficiency and outlet
temperature, respectively.

Std Run Block Factor 1 Factor 2 Factor 3 Response 1 Response 2
A:Hour Angle B:Day C: Inlet Temp.(K) Efficiency Outlet Temp.
(deg) )
3 1 Block 1 -45.00 365.00 324.00 0.72 361.97
8 2 Block 1 45.00 183.00 353.00 -0.27 351.88
15 3 Block 1 0.00 183.00 324.00 0.59 336.56
6 4 Block 1 45.00 183.00 295.00 0.93 314.22
5 5 Block 1 -45.00 183.00 295.00 0.93 314.22
14 6 Block 1 0.00 183.00 324.00 0.59 336.56
17 7 Block 1 0.00 183.00 324.00 0.59 336.56
10 8 Block 1 0.00 365.00 295.00 0.88 342.25
1 9 Block 1 -45.00 1.00 324.00 0.73 362.36
16 10 Block 1 0.00 183.00 324.00 0.59 336.56
7 11 Block 1 -45.00 183.00 353.00 -0.27 351.88
4 12 Block 1 45.00 365.00 324.00 0.72 361.97
13 13 Block 1 0.00 183.00 324.00 0.59 336.56
12 14 Block 1 0.00 365.00 353.00 0.52 375.12
2 15 Block 1 45.00 1.00 324.00 0.73 362.36
11 16 Block 1 0.00 1.00 353.00 0.52 375.08
9 17 Block 1 0.00 1.00 295.00 0.88 342
Table 2. Design model summary 1 It is used to view the Block effects. Plot the response
Factor A B C versus the input to visually determine whether the input
Name Hour angle Day Inlet temp. were influential or not. It is used to gather information
Units Degree K about the practical importance of factors that are not
Type Numerical Numerical Numerical statistically significant. For instance, you may not want to
Low actual -45.0 1.0 295.0 include a factor in the model because their effect on the
High actual 45.0 365.0 353.0 response is very low.
Low coded 1.0 1.0 1.0 Figure 1 shows the correlation between the input
High coded 1.0 1.0 1.0 parameter and the response parameter. The efficiency is
Mean 1.0 183.0 324.0 the response parameter and the inlet temperature is the
Std. dev 30.87 124.85 19.894 input parameter. An increase in inlet temperature leads
to a decrease in efficiency. This shows that the inlet
Table 3. Design model summary 2 temperature does. not have a positiv.e effect on Fhe
system. A correlation of -0.788 was achieved after using
Response e Y2 Response Surface Methodology, this shows there is no
Name Efficiency Outlet temp . .
correlation between the input parameter and the
Units % K
response parameter.
Obs ] 17 ] 17 . Figure 2 shows the correlation between the input
Analysis Polynomial Polynomial parameter and the response parameter. The efficiency is
Min 0.270 314.2 the response parameter and the hour angle is the input
max 0.930 375.1 parameter. An increase in the hour angle does not give a
Mean 0.586 346.9 significant increase in the efficiency. A correlation of
Std dev 0.340 17.Haz 0.000 was achieved after Response Surface Methodology
Ratio -3.44 Oca.19 was employed; this shows that there is no correlation
Trans none none between the input parameter (hour angle) and the
Model Rquadratic Quadratic response (efficiency). As such there is no significant

Table 2 and 3 present the design summary that involves
the input and the response using a quadratic model and
activity using a linear model.

3.1. Graph Columns

The graph columns display the correlation between a
response and an input factor. It displays the response on
the vertical axis while the input on the horizontal axis.
The different factors can be selected to check the
following situations;

effect on the response.

Figure 3 shows the correlation between the input
parameter and the response parameter. The efficiency is
the response parameter and the day is the input
parameter. An increase in the day does not give a
significant increase in the efficiency. A correlation of -
0.005 was achieved after Response Surface Methodology
was used, this indicates that there is no correlation
between the input factor and the response parameter.
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Figure 3. A graph of efficiency against day.

Figure 4 shows the correlation between the input
parameter and the response parameter. The outlet
temperature is the response parameter and the day is the
input parameter. An increase in the number of days

Day

produced an unsteady performance as related to the
outlet temperature. A correlation of -0.002 was achieved,
this shows that there is no correlation between the input
factor and the response parameter.
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Figure 4. A graph of efficiency against day.

Figure 5 shows the correlation between the input
parameter and the response parameter. The outlet
temperature is the response parameter and the hour
angle is the input parameter. As hour angle increased
there was a decrease in output temperature, this shows
that the hour angle does not have a positive effect on the

370
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310
300

Outlet temperature

290
-45 45

Figure 5. A graph of outlet temperature against hour angle.

Figure 6 shows the correlation between the input
parameter and the response parameter. The outlet
temperature is the response parameter and the inlet
temperature is the input parameter. An increase in the
inlet temperature lead to an increase in the outlet
temperature. A correlation of 0.687 was achieved when
Response Surface Methodology was used, this shows that
there is a correlation between the input factor and the
response parameter.

365

183 365
Day

system. A correlation of 0.000 was achieved using
Response Surface methodology, this shows that there is
no correlation between the input parameter (hour angle)
and the response (outlet temperature). As such there is
no significant effect on the response.

0 45
hour angle

Considering Table 4 and 5 of the flat plate solar collector,
the model F-value implies that the model is significant.
Values of “Prob > F” less than 0.0500 indicate that the
model terms are significant. In this case C- inlet
temperature and B2 are more significant model terms.
Values greater 0.1000 indicates that the model terms are
less significant. Equations 1 and 2 are relations to predict
the efficiency of the flat plate

solar collector.
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Figure 6. A graph of outlet temperature against inlet temperature. Response 1= efficiency, Transform= power, Lambda=
2.37, Constant= 0.297, Backward Elimination Regression with Alpha to Exit = 0.100, Forced Terms= Intercept.

Table 4. ANOVA for response surface reduced quadratic model

Source Sum of Squares Df Mean Square F Value p-value: Prob > F
Model 3.29 3 1.10 49.10 <0.0001

B-Day 2.981E-004 2.981E-004 0.013 0.9098

C-Inlet Temperature 3.00 1 3.00 134.07 <0.0001

B2 0.30 1 0.30 13.20 0.0030

Residual 0.29 13 0.022

Lack of Fit 0.29 9 0.032

Pure Error 0.000 0.000

Cor Total 3.58 16

Table 5. Analysis of variance

Factor Coefficient Estimate df  Standard Error 95% CI Low 95% CI High VIF
Intercept 0.79 0.050 0.68 0.89

B-Day -6.194E-003 0.053 -0.12 0.11 1.00
C-Inlet Temperature  -0.61 1 0.053 -0.73 -0.50 1.00
B2 0.26 1 0.073 0.11 0.42 1.00

Final equation in terms of coded factors: values is greater than 0.10, it is best to consider removing
the terms for proper modelling.
Response 2: Outlet Temperature

Transform: Power, Lambda: 2.8, Constant: 0

(Efficiency + 0.30)%37 = 7.895 —

0.0006194B — 0.61C + 0.26B2

9] Backward Elimination Regression with Alpha to Exit =

0.100

Forced Terms: Intercept.

Considering Table 6 and 7 of the flat plate solar collector,

the model F-value implies that the model is significant.

(2.950 X 10~%)Day — 0.021Inlet temp + Values of “Prob > F” less than 0.0500 indicate that the

(7.968 x 10%)Day? model terms are significant. In this case C- inlet

2) temperature, A2, B2 and C2 are more significant model
terms. Values greater 0.1000 indicates that the model

Final equation in terms of actual factors:

(Efficiency + 0.30)%37 = 7.895 —

The ANOVA Table confirms the adequacy of the
quadractic model ( the model Prob > F is less than 0.05),
the probability values for each individual term in the
model is shown as displayed. When the probability

terms are less significant. Equations 3 and 4 are relations
to predict the outlet temperature of the flat plate solar
collector.
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Table 6. ANOVA for response surface reduced quadratic model

Source Sum of Squares df Mean Square F Value p-value: Prob > F
Model 5.725E+013 6 9.541E+012 51247.08 <0.0001
A-Hour Angle 0.000 1 0.000 0.000 1.0000
B-Day 4.182E+008 1 4.182E+008 2.25 0.1648
C-Inlet Temperature 2.684E+013 1 2.684E+013 1.442E+005 <0.0001
Az 5.301E+009 1 5.301E+009 28.47 0.0003
B2 3.020E+013 1 3.020E+013 1.622E+005 <0.0001
C2 3.463E+011 1 3.463E+011 1859.87 <0.0001
Residual 1.862E+009 10 1.862E+008
Lack of Fit 1.862E+009 6 3.103E+008
Pure Error 0.000 0.000
Cor Total 5.725E+013 16
Table 7. Analysis of variance table
Factor Coefficient Df Standard 95% CI 95% CI VIF
Estimate Error Low High
Intercept 1.191E+007 1 6102.16 1.189E+007 1.192E+007
A-Hour Angle 0.000 1 4824.18 -10748.94 10748.94 1.00
B-Day -7230.16 1 4824.18 -17979.10 3518.77 1.00
C-Inlet Temperature 1.832E+006 1 4824.18 1.821E+006 1.842E+006 1.00
Az 35480.83 1 6649.67 20664.44 50297.22 1.01
B2 2.678E+006 1 6649.67 2.663E+006 2.693E+006 1.01
c2 -2.868E+005 1 6649.67 -3.016E+005 -2.720E+005 1.01

Final equation in terms of coded factors:

year and a drop in maximum efficiency.

(outlet temp)?*® = +1.19 x 107 — 7230.16B +
1.83 X 106C + 35480.83A%2 + 2.68 x 10°B2 —
2.87 x 105¢2

(3)
Final equation in terms of actual factors:

(outlet temp)?® = —4.16 x 107 — 29629.65 Day + 2.84
x 105Inlet Temp + 17.52Hour Angle? + 80.84(Day)?

— 340.99 (Inlet temp)?

(4)

The ANOVA Table confirms the adequacy of the quadratic
model (the model Prob > F is less than 0.05), the
probability values for each individual term in the model
is shown as displayed. When the probability values are
greater than 0.10, it is best to consider removing the
terms for proper modeling.

The 3D graph of efficiency against day and hour angle
(Figure 7) shows that at an inlet temperature of 352.22
°C, it can be observed that the maximum efficiency is at a
value of 52 percent in January with a temperature of
353K. This is because at this temperature the system may
lose temperature to the plate. Little consideration will
show temperature difference between the plate and fluid
temperature is proportional to efficiency and thus at
higher temperatures the efficiency undergoes a steady
drop. Low inlet temperature may increase efficiency by
36 percent for days at the beginning and tail end of the

It gets to its bottom point at 183 day of the year. These
results are obtainable at an hour angle of 0 degrees.
However as the hour angles passes noon, the efficiency
increases for all days from 1-365 at all
temperatures.

inlet
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Figure 7. A 3D graph of efficiency against day and hour

angle
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The range of efficiency tends to increase as hour angle
moves towards noon for a single day and difference in
inlet temperature. The efficiency rises to almost 93
percent at 3pm in January when the inlet temperature is
at room temperature but drop to zero at 353K. The hour
angle seems to have little effect on the efficiency of the
system.

The 3D graph of efficiency against day and hour angle
(Figure 8) shows that at an inlet temperature of 324.78
°C, a reduction in the number of days lead to a decrease
in efficiency towards the mid-point of 183 days. As
observed from the mid-point to the end, there was an
increase in the efficiency and the hour angle. This implies
that January, February and March which has a mid-
month with lower days has more efficiency and it drops
while approaching the middle of the year which is the
raining season and it rises towards the end of the year
(September, October, November and December). The
colour indication at the edge of the 3D graph shows that
using inlet temperature of 324.78 °C allows only the
months close to the edge, which is January and December
get an efficiency that is close to 0.93.

The 3D graph of efficiency against day and hour angle
(Figure 9) shows that at an inlet temperature of 295.78
°C, a decrease in the number of days causes a decrease in
efficiency towards the mid-point considering it at 183
days as shown in figure 9. As observed from the mid-
point to the tail end there is an increase in efficiency, as
the hour angle increases there is also an increase in the
efficiency. This implies that January, February and March
which has a mid-month with lower days has more
efficiency and it drops while approaching the middle of
the year which is the raining season and it rises towards
the end of the year (September, October, November and
December).
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Figure 8. A 3D graph of efficiency against day and hour
angle.

Looking at the colour of the 3D graph which appears red
in almost all its part as indicated on the efficiency factor
key (turning red is attaining close to 0.93 efficiency and

blue is moving away from the efficiency). An outlet
temperature of 295.78 °C shows that almost all part of
the year can attain 0.93 efficiency but it is darker at the
edge, indicating January, February, March, fairly April,
September, October, November and December can
achieved maximum efficiency of 0.93.
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Figure 9. A 3D graph of efficiency against day and hour
angle.

The 3D graph of efficiency against day and hour angle
(Figure 10) shows that at an inlet temperature of 324.00
°C, areduction in the number of days causes a decrease in
outlet temperature towards the mid-point of about 183
days. From the mid-point to the tail end, there is an
increase in outlet temperature. As the hour angle
increase there is also an increase in the outlet
temperature. This implies that January, February and
March which has a mid-month with lower days has more
outlet temperature and it drops while approaching the
middle of the year which is the raining season and it rises
towards the end of the year (September, October,
November and December). Using an inlet temperature of
324.00 °C it shows on the 3D graph as indicated by the
colour paterns that the outlet temperature of 375.12 °C
cannot be achieved.
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Figure 10. A 3D graph of outlet temperature against day
and hour angle.
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The 3D graph of efficiency against day and hour angle
(Figure 11) shows that at an inlet temperature of 295.00
°C, areduction in the number of days causes a decrease in
the outlet temperature as it tends towards the mid-point
of the graph but after the mid-point and moving towards
the tail end, the outlet temperature increases. An
increase in the hour angle leads to an increase in the
outlet temperature. This implies that January, February
and March which has a mid-month with lower days has
more outlet temperature and it drops while approaching
the middle of the year which is the raining season and it
rises towards the end of the year (September, October,
November and December). Using an inlet temperature of
295.00 °C it shows on the 3D graph using the colour
pattern that the outlet temperature of 375.12 °C cannot
be achieved.
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Figure 11. A 3D graph of outlet temperature against day
and hour angle.

The 3D graph of efficiency against day and hour angle
(Figure 12) shows that at an inlet temperature of 353.00
°C, areduction in the number of days causes a decrease in
outlet temperature till it gets to the mid-point of 183
days and from the mid-point the curve tends to move
upwards, causing an increase in outlet temperature. An
increase in hour angle also leads to an increase in outlet
temperature. This implies that January, February and
March which has a mid-month with lower days has more
outlet temperature and it drops while approaching the
middle of the year which is the raining season and it rises
towards the end of the year (September, October,
November and December). Using an inlet temperature of
353.00 °C it shows on the 3D graph from the colour
pattern that the outlet temperature of 375.12 °C can be
achieved by the months closer to the edges of the curve.

4. Conclusion

In this study a model was developed to effectively predict
the output temperature and efficiency of the solar
thermal system. The response parameters and the
considered input parameters were output temperature,
efficiency and hour angle, day, input temperature
respectively. It was found that the temperatures and

solar radiation were higher at the beginning and ending
of the year, the months at the middle of the year
experience a reduction in temperature and solar
radiation due to the rainy season.

January, February, March, fairly April and September,
October, November, and December experience a higher
temperature and solar radiation respectively. An output
temperature and efficiency of 58 °C and 51% were
achieved using the developed model; this can be used for
both domestic and industrial use. The results was able to
indicate at what day, hour angle and input temperature
we can get the highest efficiency and output temperate of
the solar thermal system.
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Figure 12. A 3D graph of outlet temperature against day
and hour angle.
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Ozet

Bu calismada, ulasim sektdriinde her gecen giin daha fazla tercih edilen hava yolu ulasiminin giivenli bir bicimde
saglanabilmesi amaciyla ortaya ¢ikan hava mania planlarinin; gereklilik sebepleri ile olusturulma siireglerinin yasal
dayanaklari aktarilmis ve Cografi Bilgi Sistemleri (CBS) tekniklerinden faydalanarak Samsun ilinde yerel bir uygulamasi
gerceklestirilmistir. Bu yerel uygulamada, belirlenen ¢alisma alami icerisinde bulunan dogal ve begseri ortamlarin
ozellikleri incelenmis, siniflandirilmis ve CBS ortaminda ilgili haritalar iiretilmistir. Enerji nakil hatlari, yapilar, agacglar
vb.lerinin lazermetre ile yapilan dl¢limlerinde, maksimum yiikseklik 34 metre olarak saptanmistir. Buna gore Samsun
Carsamba Havalimani ¢evresinde ugusa engel teskil edebilecek manialara rastlanilmamistir. Ancak havalimani, Samsun,
Tekkekdy ve Carsamba’nin kentsel gelisim hatt1 iizerindedir. Kentsel gelisimi diizenlemeyi amaglayan imar planlarinin
hazirlanmasi veya halihazirdaki plan degisimlerinde ortaya c¢ikabilecek manialara karsi kurumlar arasi is birliginin
teknolojik imkanlar da kullanilarak gelistirilerek devam ettirilmesi hayati 6nem tasimaktadir. Bu sayede hava
operasyonlar1 ve kentsel gelisim diizenlemeleri ekonomik ve sosyal maliyet unsurlar1 agisindan minimum diizeyde
tutulabilir.

Anahtar kelimeler: Hava mania planlari, Cografi bilgi sistemleri, Hava yolu ulasimi, imar planlari

Creation and Analysis of Obstacle Plans with Geographic Information System: Samsun
Carsamba Airport Example

Abstract: In this study, the characteristics of the air mania plans developed in order to secure the more preferred air
route transportation in the transportation sector were examined. These features are: legal basis of creation processes
for reasons of necessity. Using Geographic Information Systems techniques, a local application was carried out in
Samsun province. In this local application, the characteristics of natural and human environments within the designated
working area were examined, classified and relevant maps were produced in the GIS environment. Energy transmission
lines, structures, trees, etc. the maximum height was determined to be 34 meters in the measurements made by the
laser meter, so no obstructions were found in the vicinity of Samsun Carsamba Airport that could constitute an obstacle
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to flight. However, the airport is on the expansion line of Samsun, Tekkekdy and Carsamba cities. Preparation of zoning
plans aimed at regulating urban development or changes in existing plans.

Keywords: Obstacle plans, Geographic information systems, Air transport, Zoning plan
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1. Giris

Ulasim sektdriinde ulusal ve uluslararasi o6lgekte her
gecen giin daha fazla tercih edilen hava yolu tasimaciligy,
konfor ve siire olarak diger ulasim araglarindan daha
hizli  oldugundan degerli esya ve ¢abuk
bozulabilecek maddelerin nakil edilmesinde en ideal

insan,

yontemdir.

Diger yandan bu hizmetin verilmesi esnasinda alinmasi
gereken giivenlik tedbirleri, diger ulasim tiirlerine gore
izerinde daha fazla durulmasi gereken bir unsur olarak
one ¢ikmaktadir. Ulubay ve Varol (2013), ozellikle hava
alanlar1 etrafinda algak irtifaya inen hava araglari igin
engel teskil eden veya tehlikeli olabilecek detaylarin inga
edilmemesini ve var olanlarin kontrol edilmesinin gerekli
oldugunu  vurgulamistir.  Sivil Havacilk  Genel
Midirligi'ne gore
hareketleri icin kullanilan yiizeylerde bulunan veya seyir
halindeki hava aracinin korunmasi icin belirlenmis
ylizeyleri asan ya da bu yiizeylerin disinda bulunan ancak
hava seyrliseferine bir tehlike olusturdugu
degerlendirilen biitin gegici, sabit ya da hareketli
bunlarin bir kismi olarak
(Anonim, 2020a). Havaalanlari
etrafindaki yiiksek yapilasmalar 6zellikle kalkis ve iniste
hava araglar1 i¢cin ve o boélgede yasayan insanlar igin
potansiyel birer tehlike olusturmaktadirlar (Ulubay ve
Varol, 2013). SHGM tarafindan ICAO Annex-14’e gore
inis-kalkis koridorlarinin pist baslarindan itibaren ilk

mania hava araglarinin  yer

cisimleri veya
tanimlanmaktadir

6000 metrelik bolimi igerisinde; her tiirlii parlayici,
patlayici, akaryakit tesis ve depolar1 ile buna benzer
yapilar ve yogun duman c¢ikaracak nitelikteki sanayi
tesislerinin planlanmamasi ve insa edilmemesi ifade
edilmistir (Anonim, 2012). Son zamanlarda gelisen
teknoloji ile sadece geleneksel hava operasyonlar1 degil,
ayni zamanda kullanim gittikce daha fazla artan insansiz
hava araclar1 agisindan da hava operasyonlarinin
giivenligi bilyiik 6nem arz etmektedir. Insansiz hava araci
kullaniminda ister sivil ister askeri géreve sahip olsun en
onemli nokta kalkistan kalkmaya kadar gecen siirede
insansiz hava aracinin tirmanmasidir. Bu konuda
havaalanlarinda bulunan yaklagma ve tirmanma alanlari
ayr1  bir Dolayisiyla mania
planlarinin da bu yeni ugan ara¢ sistemlerine gore

onem Kkazanmaktadir.

degisiklik gostermesi gerekmektedir (Timea and Palik,
2012). Hava alanlarinin insa siirecinde; yer se¢imi
asamasindan baslayarak hizmete

alinmas1  siireci

boyunca ve tesisin operasyonel olarak kullanimi

esnasinda Havacihk  Orgiitii”
tarafindan belirlenen bazi standartlar ve simirlamalar

cercevesinde stirekli giincellenerek dikkatli bir sekilde

"Uluslararas1  Sivil

takip edilmesi ve bu etkileri ortadan kaldiracak yasal
diizenlemeleri de igceren  O6nlemlerin  alinmasi
gerekmektedir.

Samsun 2018 yili adrese dayall niifus kayit sistemi
verilerine gore 1.335.716 kisi niifusa sahip Orta
Karadeniz Boélgesi'nde yer alan bir ildir (Anonim, 2018a).
Ayrica bulundugu jeopolitik konumu itibariyle Karadeniz
Bolgesi icin bir kavsak durumundadir. Sehir, cografi
konum ile birlikte niifusu ve is giici de dikkate
alindiginda ulasim ve tagimacilik konusunda bélgesel bir
merkez haline déniismektedir. Istatistiklere gére Samsun
ekonomisinin yillik ytizde 24'liikk kesimini sanayi gelirleri
olusturmakta ve sektér her gecen giin gelisimini
stirdiirmektedir. Sanayi sektoriiniin biiytik bir kismini da
hava alam lokasyonunda bulunan Tekkekdy ve Samsun
Gida Organize bolgesi olusturmaktadir. Devlet Hava
Meydanlar Isletmesi (DHMI) verilerine gére Samsun
Carsamba Havalimani, 2018 yilinda ticari olarak; yolcu,
yuk ve kargo uguslar1 dahil 13.930 adet ugusa ev sahipligi
yapmistir (Anonim, 2018b). Buralarda olusabilecek
duman ve hava kirliligi riizgarlarin siddeti ve yoniine
bagh olarak, hava ulasiminda goriis mesafesini olumsuz
etkileyerek gorerek ucus (VFR) islemlerine engel teskil
edebilir. Bu nedenle boélgedeki sanayi tesisleri siirekli
takip edilmesi gerekli olan mania konulari igerisinde yer
almaktadir. Diger yandan zaman zaman medyaya da
yansiyan ¢op alanlar1 ve buralardaki kus hareketliligi de
ucus giivenligini direk etkileyen ve takibi gerektiren
hususlardan biridir. Bolgede takip gerektiren mania
unsurlarindan birisi de havalimani mania plani sinirlari
dahilinde yapilacak tiim yapilarin mania planina uygun
oldugunun ve cati kaplamalarinda yansitici 6zellikteki
malzemelerin kullanilmamasinin takibidir.

Yapilacak c¢alisma ile “Uluslararasi Sivil Havacilik
Orgiitii’niin  belirledigi sinirlayicilar  ve
cercevesinde Carsamba
bulundugu konumda CBS ile bir hava mania plani
yapilacak ve hava trafigine tehlike
olusturabilecek manialarin verileri toplanarak analiz
edilecektir. Havayolu bir ulasim bi¢gimi olmasinin yaninda
Zincirkiran, M'nin dedigi gibi iilkemizin disa acilan
penceresi konumundadir (Zincirkiran, 2016). Bu amaca

standartlar

Samsun Havalimani’nin

modellemesi
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hizmet etmek amaciyla c¢alisma neticesinde hava
ulasimina tehlike tegkil edebilecek manialarin tespit
edilmesi ve bunlarin sebep olabilecegi olumsuzluklarin
onlenmesi icin gerekli yasal mevzuatlarin iiretilmesine
veya gilincellenmesine yonelik yaklasimlara katki

saglamasi beklenmektedir.

2. Materyal ve Metot

2.1. Calisma Alam

Calismaya konusu alan; 41°18'13.0" N 36°37'07.9"E,
41°13'14.4" K 36°37'42.8" E, 41°12'55.7" N 36°30'55.8"E,
41°17'51.6"N 36°30'07.7"E kuzey paralelleri ve dogu
meridyenleri cografi
noktalar1 arasindadir.

41015’56” Kuzey ve 36°32’55” Dogu olan ve sivil statiide
hizmet veren Carsamba havaalani, Samsun ili, Carsamba

arasinda bulunan koordinat

ilgesi, Cinarlik beldesi mevkiinde yer almakta olup, sehir
merkezine 25 km mesafededir (Sekil 1, Anonim, 2020b).
3940000 m? alan izerinde 1996 tarihi itibariyla
yapimina baslanan tesis, her tiirli ugagin yagmur ve sisli
havalarda dahi inis yapabilecek teknolojik sistemlerle
donatilarak 15.12.1998 tarihinde 24 saat siireyle tarifeli
ic hat ve tarifesiz dis hat hava trafigine agilmistir. Su anda
havaalaninda tarifeli dis hat seferleri de yapilmaktadir.
Havaalani 22.06.2000 tarih ve 2000/918 sayili Bakanlar
Kurulu karar1 ile hava hudut kapisi olarak kabul
edilmistir. Hava alaninda yer alan taksi yollarinin
genisligi 24 m oldugundan hava alani referans kodu 4E
kategorisinde bulunmakta olup banketler ile birlikte
degerlendirildiginde toplam 39 m’dir.

Sekil 1. Carsamba hava limani uydu goriintiisi

2.2. Metot

Oncelikle havaalanlarinin cevresindeki

insaat
sinirlamalarini ifade eden ve 1983 yilinda kabul edilerek

Resmi Gazetede yayinlanan 2920 no’lu, “Tirk Sivil
Havacilik Kanunu” incelenerek ¢alismanin hukuksal
altyapisi olusturulmustur (Anonim, 2020c). Bu hukuksal
bilgilerin yaninda Sivil Havacilik Genel Midurligi
tarafindan yaptirilan ve uygulanmasi igin ilgili yerel
birimlere gonderilen 10.02.2011 onay ve 11.02.2011
yayin tarihli "Samsun-Carsamba Havaalani Mania Plam"
hakkinda Samsun Biiyiiksehir Belediyesi ve Samsun-
Carsamba havaalaninin bagh bulundugu belediyeden

teknik Dbilgi temini saglanmistir. Uluslararasi Sivil
Havacihk Orgiiti'ntin belirledigi havaalani tasarimi ve
isletimini konu alan Annex-14 standartlar1 dikkate
alinarak calisma sinirlari belirlenmistir (Anonim, 2020d).
Belirlenen bu c¢alisma alaninin igerisinde bulunan
calismaya esas hava operasyonlarina tehlike tegkil
edebilecek yap1 ve olgularin sayisal verileri Samsun
Teknopark "INGRIT" firmasindan temin edilmistir. Yine
arazide halihazirda yeni ortaya ¢ikmis hava manialarinin
olctimleri ve gozlemleri yapilmis, bu dlglimlerin
sayisallastirilip dijital veri haline getirilmesi saglanmistir.
Van Driel (1989)'in de ifade ettigi lizere cografi verilerin
toplanarak dijital ara ytizler ile islenmesi neticesinde elde
edilen sayisal veriler bilgisayar ortaminda harita
iretiminde kullanilan "Cografi Bilgi Sistemleri”
yazilimlarindan olan “ARCGIS” (ArcMap 10.3, ARCGIS)
vasitasiyla bir araya getirilmis ve adim adim hava
operasyonlarina engel veya tehlike teskil edebilecek
parametreler belirlenmistir. Daha sonra bu baglamda
saptanan durumlarin, yapilarin ve olgularin analizi
yapumistir. Yapilan bu ¢alisma ve analizler neticesinde
ortaya ¢ikan bulgularin yorumlanmasi ve
anlamlandirilmasi gergeklestirilmistir.

Cografi Bilgi Sistemi uygulamasindan énce havalimanini
hakim bir noktadan goéren Samsun, Sitmasuyu
mahallesine gidilerek havalimaninin bulundugu Samsun
F37 paftasinin arazi yapisi hakkinda kesifte bulunulmus
mania potansiyeli bulunan nesneler tespit edilerek
olctimleri gerceklestirilmistir (Sekil 2 ve 3). ArcGIS
programinin ArcMap ve ArcScene modiilleri kullanilarak
Samsun Carsamba havalimani etrafindaki yap1 ve
nesneler incelenmis, ¢ikarimlarda bulunulmustur.

Sekil 2. Calisma alaninin hakim bir noktasindan goriintii
alimi

ArcGIS yaziliminda gergeklestirilen islem adimlar: ise
séyledir; Samsun  Teknopark  biinyesindeki  Ingrit
sirketinden edinilen paftaya ait sayisal yiikseklik modeli
(SYM) programa islenmistir (Sekil 4).

Cografi bilgi sistemi igerisinde iiretilecek veriler ve
analizler igin veri tabani olusturulmus, bu baglamda
calisma klasorii eklenmis, alt klasor olarak veri klasorii
uretilmistir. Veri tretilmesi amaclanan klasoriin icerisine
cografi verilerin yerlesecegi “File Geodatabase” cografi
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bilgi sistemi klasorii olusturulmustur. Cografi veri

kavramlar: (pist, bina vb.) sinif formatinda lretilmistir
(Sekil5). T
Pist etrafinda analiz yapilabilmesi, pist merkezinden :
belirlenen mesafelerde daireler halinde “buffer”

ekleyebilmek amaciyla pistin orta noktasi belirleme
islemi “Feature to Point” gerceklestirilmistir. “Feature to
Point” isleminde hesaplanacak veri pist olarak
secilmistir. Belirlenen pist merkez noktasinin ardindan k)
“Buffer” analiz islemine gecilmis, pist merkez noktasi

A (e

referans alinarak mania smirlama yiizeylerinin en dis
halkasi olan konik ylizey (6 km) hattina kadar sirasiyla
500 m, 1 km, 2 km, 3 km, 4 km, 5 km, 6 km c¢aplarinda
“Buffer” bolgeleri olusturulmustur ($ekil6). Ardindan
ArcScene modiiliinde Bufferlar'in tabaka se¢imi yapilarak
olusturulan bufferlarin ayirt edilebilmesi amaci ile
renklendirme islemi gerceklestirilmistir (Sekil7).

Sekil 6. Pist merkez noktasindan buffer tiretim islemi

Sekil 7. Renklendirilmis buffer goértiinimi

Catalog kismindan “New Feature Class” ile mania sinifi
eklemesi yapilmis ve manialarin kat sayisi nitelikleri
eklenmistir. Editor mentsi ile kesfi yapilmis nesneler

Sekil 3. Havaalanina 1,5 kilometre uzakhktaki elektrik
direginin lazermetre ile ytikseklik 6l¢timii

programa islenmistir. Ardindan “Layer Properties,
Extrusion” boliimiinden ylkseltme islemleri
gergeklestirilmistir (Sekil 8 ve 9).

¢ CEIERD > -0 4SRN H-T N OB AL T E,

is

Cede
L
ar

Sekil 4. Sayisal ytlikseklik modelinin islenmesi

e “ e

Sekil 8. Mania tabakasi ylikseltme islemi
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Sekil 9. Mania yiikseltme islemi sonrasinda gortiniim

Olusturulan  platformun  konumunun daha iyi
kavranabilmesi i¢in, AddData bélmesinden AddBaseMap
sekmesinden internet ilizerinden goriintii ¢ekim islemi
gerceklestirilmistir (Sekil 10).

4120163'N3627438°E 4120163°N3639320°E

| R
B 2xm
[Jswm
— .
Bl sxm
Ellexm

41354062920

01 2 4 6 8
O — e Kilometre

ALIANIT B SE

Sekil 10. Base map ekleme
¢alismanin goriintiisii

isleminin ardindan

3. Bulgular ve Tartisma

Enerji nakil hatlari, yapilar, agaclar vb.lerinin lazermetre
ile yapilan él¢limlerinde, maksimum yiikseklik 34 metre
ile Cinarlik Merkez Camii minaresi olarak saptanmistir.
ICAO (Uluslararasi Sivil Havacihk Orgiiti) tarafindan
ucus pisti merkez alinarak 6 km yarigaptaki mesafede
maksimum yiikseklik 45 metre olarak sinirlandirilmistir
(Anonim, 2018c). Diger yandan pilotlarin aktif goriis
sahast icerisinde yiiksek oranda 15181 yansitabilecek cati,
cephe  kaplamasi  veya
kullanilmadigi da belirlenmistir. Buna gore Samsun
Carsamba Havalimani c¢evresinde ugusa engel teskil

benzeri malzemelerin

edebilecek mania tespit edilmemistir. Bununla birlikte
havaalani inis-kalkis koridoru fiizerinde hava alanlar
cevresinde ongoriilen yapilasma kriterlerine goére ugus
giivenligi icin risk olusturabilecek 5 adet akaryakit
istasyonu saptanmistir (Anonim, 2012).

Sonug itibariyla; manialara
rastlanilmamasina  ragmen  havalimani,  Samsun,
Tekkekdy ve Carsambamin kentsel gelisim hatti
uizerindedir. Bu sebeple ilerleyen zamanlarda bu kentsel
gelisim hava ulasimina mania unsuru tegkil edebilir.

ugusa engel

Kentsel gelisimi diizenlemeyi amaglayan imar planlarinin
hazirlanmasi1 veya halihazirdaki plan degisimlerinde
ortaya cikabilecek manialara karsi kurumlar arasi is
birliginin  teknolojik
gelistirilerek ~ devam

kullanilarak
onem

imkanlar da
ettirilmesi  hayati
tasimaktadir. Bu sayede hava operasyonlari ve kentsel
gelisim dilizenlemeleri ekonomik ve sosyal maliyet
unsurlar1 ag¢isindan minimum diizeyde tutulabilir. Diger
yandan ucus giivenligi ac¢isindan risk alani icerisinde
akaryakit istasyonlar1 hakkinda
kanunlar ¢ergevesinde islem yapilmahdir.

bulunan mevcut

Cikar iligkisi
Yazarlar bu c¢alismada hig¢bir ¢ikar iliskisi olmadigini
beyan etmektedirler.

Tesekkiir ve Bilgilendirme
Bu makale Omer Faruk Uzun'un yiiksek lisans tezinden
uretilmistir.
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Ozet

Pancratium cinsine ait Tirkiye’de dogal olarak yetistigi bilinen tek tiir kum zambagidir (Pancratium maritimum L.).
Soganl bitki olmasiyla geofit grubuna giren kum zambagi, Amaryllidaceae familyasina ait ve monokotiledonlardandir.
Cok yillik bir Akdeniz bitkisi olan P. maritimum L. dogal olarak Tiirkiye'nin kumul alanlarinda yetismektedir. Ancak
Tiirkiye’de nadir olarak bulunan P. maritimum’un yasam alani olan sahillerin bilingsiz kullanimi, turizm calismalari,
kentlesme, rekreasyonel faaliyetler, soganlarin ve ciceklerin asir1 ve bilingsiz sékiimleri gibi sebeplerden dolay: nesli
tehlike altindadir. P. maritimum’'un siis bitkisi olarak kullanim potansiyeli bulunmaktadir. Ayrica toprak alti
govdelerinde bulunan alkaloitlerin farmakolojide ve ilgili diger endiistrilerde degerlendirilmesi kum zambaginin
énemini arttirmaktadir. Ulkemizde yapilan ulusal diizenlemeler ile ‘Dogal Cigek Soganlarinin Dogadan Toplanmasi,
Uretimi ve Ihracatina Iliskin Yonetmelik’e gére P. maritimum’un dogadan toplanmasi ve ihracati tamamen
yasaklanmistir. Ayrica Tirkiye’de kum zambag ile ilgili, baz1 morfolojik ve anatomik ¢alismalar ile popiilasyonlari
etkileyen tehdit faktorlerinin belirlenmesi {izerine galismalar yiiriitiilmiistiir. Ulkemizde yapilan bu ¢aligmalarin yansira
diinyada kum zambag lizerine in-vitro ve generatif ¢ogaltma calismalari, taksonomik, biyolojik 6zellikler ve koruma
stratejileri ile genetik cesitliligin belirlenmesi ile ilgili calismalara rastlanmaktadir. Ayrica P. maritimum c¢igeklerinde
bulunan ugucu yaglarin ve soganlarda bulunan alkaloitlerin belirlenmesi ile bunlarin farmakolojide kullanimiyla ilgili
calismalar da tilkemizde ve diinyada yiriitiilmiistiir. Bu derleme, Tiirkiye’de dogal olarak yetisen ve iilkemiz agisindan
¢ok onemli bir tiir olan Pancratium maritimum iizerine yapilan koruma ve arastirma calismalar ile alakal bilgiler
vermek, tiiriin dnemine ve korunmasina dikkat cekmek amaciyla hazirlanmistir.

Anahtar kelimeler: Geofit, Koruma, Kum Zambagi, Pancratium maritimum, Tehditler
Research and Conservation Studies on Sea Daffodil (Pancratium maritimum)

Abstract: There is only one Pancratium species naturally grown in Turkey is called sea daffodil (Pancratium
maritimum L.). P. maritimum a group of monocotyledons belongs to the Amaryllidaceae family and they are geophyte
with their bulbs. Sea daffodil is a perennial Mediterranean plant and naturally grows in the sandy coasts of Turkey.
Pancratium maritimum is one of the rare and endangered plants of Turkey because of urbanization, tourism
infrastructure, usage their natural habitats as coasts, and recreational activities, excessive collection flowers and bulbs.
Their usage in pharmacology because of the medical properties of the bulbs and in other related industries and their
potential usage as ornamental plants increases their importance. In the framework of a national TUBITAK project
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Pancratium maritimum were taken under conservation in the collection gardens or Research Institutes in Turkey.
Collection of the Pancratium maritimum is prohibited in the wild at national level by regulations concerning bulbous
plants in Turkey. In addition some morphological and anatomical properties, determination of threats affecting
Pancratium maritimum populations were studied in Turkey. Other than in vitro and seed propagation, taxonomy and
biological properties, evaluation of conservation strategies and genetic diversity in P. maritimum, chemical composition
of floral volatiles, determination of alkaloids from P. maritimum bulbs, their bioactivity and usage in pharmacology were
studied in the world. In this review, some information about conservation and research studies of Pancratium
maritimum in Turkey and the other countries were given and discussed to take attentions and considerations on the

importance and conservation of P. maritimum.

Keywords: Geophyte, Conservation, Sea Daffodil, Pancratium maritimum, Threats
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1. Giris

Amaryllidaceae familyasina ait ¢ok yillik bir geofit olan
Pancratium maritimum L. kum zambag olarak

bilinmektedir (Georgiev ve ark, 2010). Degisiklige
ugramis toprak alti gévdesi (sogan) bulundurmakta ve
kokleri 80 cm derinlige kadar inmektedir (Giimts, 2015).
Akdeniz sahillerinde dogal olarak bulunan P. maritimum
(Giovino ve ark., 2015), kumul alanlara adapte olmus bir
bitkidir (De Castro ve ark.,, 2012). P. maritimum bitkileri
Karadeniz, Hazar Denizi, Akdeniz ve Atlantik kiyilari
boyunca yayilis gostermektedir (Dothan, 1986; Sanaa ve
ark, 2012). Ulkemiz kumlu sahillerinde yetisen kum
zambaginin Adana, Antalya, Bartin, Bolu, Kirklareli,
Giresun, Istanbul, Mersin, Samsun, Sinop ve Trabzon’da
dogal olarak yetistigi bildirilmistir (Davis, 1984; Giimiis,
2015).

Kizihrmak Deltasr’'nda yaklastk 400 Dbitki tiri
bulunmaktadir. Bu delta iilkemizde bitkiler i¢in 6nemli
bir yasam alani olarak tanimlanmis ve burada bulunan
nadir bitki tiirleri dolayisiyla tilkemizin 122 Onemli Bitki
Alan’'ndan biri olarak ilan edilmistir. Burada bulunan
tlirler icerisinde nesli tehlike altinda olan 9 6ncelikli tiir
belirlenmis ve bu tiirler arasinda kum zambag da
(Pancratium maritimum) yer almaktadir (Erciyas Yavuz,
2011). Kumul alanlarda yetisen P. maritimum, ytksek
hava nemi ve dogrudan deniz meltemlerine maruz
kalmasiyla tuzluluga ve kurakliga dayanikli olan bir
tiirdiir (Eisikowitch ve Galil, 1971; Sanaa ve ark., 2012).
Kum zambaginin gosterisli ve kokulu beyaz cigeklerinden
(Sekil 1) dolay1 peyzaj degerinin yiiksek oldugu
bildirilmistir (Korkmaz ve Celikel, 2013; Demir ve
Celikel, 2017). Ayrica iceriginde bulunan alkaloitlerden
dolay1 tibbi bitki 6zelligi tasimasi da tiirlin 6nemini
arttiran faktdrler arasindadir. Ulkemizde ve diinyada
nesli tiikenme tehlikesi altinda bulunan Pancratium
maritimum'un  korunmasi, biyocesitliligi
acisindan oldukg¢a 6nemlidir. Kum zambaginin 6zellikle
soganlarinda icerdigi flavanoidler ve alkaloitler
farmakolojik aktivitelere sahiptir (Bogdanova ve ark,
2009).

iilkemiz

Amaryllidaceae familyasina ait tiirlerin sentezledikleri
alkaloitler asetilkolinesteraz (AChE)
inhibitérleridir (Berkov ve ark. 2008; Georgiev ve ark.,
2010). Asetilkolin maddesini parg¢alayan
asetilkolinesteraz inhibitorleri ~Alzheimer
hastaliginin tedavisinde kullanilmaktadir (Soltan ve ark,,
2015). P. maritimum tiiriniin insektisit, akarisit
(Abbassy ve ark. 1998; Berkov ve ark. 2004), purgatif
(Tordanov, 1964; Berkov ve ark., 2004) ve antifungal
ozelliklere de sahip oldugu belirtilmistir (Sur-Altiner ve
ark, 1999; Berkov ve ark., 2004). Ayrica bioindikatér
olarak kullanilan kum zambaklarinin sogan ve diger
organlarinda bulunan kimyasal bilesikler ve alkaloitler
sebebiyle potansiyel endiistri degeri bulunmaktadir.
Dolayisiyla kum zambagi popiilasyonlarinin kaybinin
onlenmesi bu farmakolojik maddelerin stirekliligi
yaninda biyogesitliligin korunmasi1 bakimindan da
onemlidir. Ayrica P. maritimum da dahil olmak iizere
kumul bitkilerin bir¢ogu sahip olduklar1 bazi &zellikler
sebebiyle bitki adaptasyon ¢alismalarinda model bitki
olarak degerlendirilmektedir (Balestri ve ark., 2001).

Bu derleme, Tiirkiye’de dogal olarak yetisen iilkemiz
acisindan 6nemli bir tir olan Pancratium maritimum

onemli

enziminin

izerine yapilan koruma ve arastirma calismalan ile
alakali bilgiler vermek, bu 6nemine ve
korunmasina dikkat cekmek amaciyla hazirlanmistir.

turun

Sekil 1. Samsun Atakum sahilinde dogal olarak yetisen
Pancratium maritimum L. gigeKleri.
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2. Tiirkiye’de Kum Zambagi ile ilgili Yapilan

Calismalar

2.1. Yasal Onlemler

Basta geofitler olmak {izere bir¢ok iilkemizde dogal
olarak yetisen bircok tiirin nesli insan kaynakl
faaliyetlerden dolay tehlike altina girmistir (Balkaya ve
ark., 2015; Celikel, 2015). Bu sebeple Tarim ve Kdy Isleri
Bakanlhig Dogal Cigek Soganlarimin Sékiimii, Uretimi ve
fhracatina ait yénetmeligi 1989 yihinda gikarmistir. Bu
yonetmelik kapsaminda bazi ¢igek soganlarinin ihracati
yasaklanmustir. Ihracatina izin verilenlerde ise dogadan
toplama ve iiretim kontenjanlar1 getirilmistir. Ayrica
ihrac edilecek sogan biyiiklikleri de belirlenmistir
(Celikel, 2014; Celikel, 2015). Ulkemizde nesli tehlike
altinda olan kum zambagi, dogal ¢icek soganlarinin 2018
yili ihracat listesi hakkindaki teblige gore dogadan
toplanarak ihrac¢ edilmesi yasak olan tiirler arasinda yer
almaktadir (Resmigazete, 2020).

Kum zambaklar1 Ege Bolgesi'nde bulunan Kusadasi -
Selguk smirindaki Pamucak sahillerinde dogal olarak
yetismektedir. Ancak Pamucak sahilleri turizmle i¢ ice
olmas1 sebebiyle, yogun olarak insan baskisi altinda
bulunmaktadir. Bu nedenle burada bulunan kum zambag:
poptilasyonlarinin her yil giderek azaldig1 bildirilmistir.
Buradaki P. maritimum’larin distan gelebilecek tehditlere
karsi kendilerini deve dikenlerinin i¢ine gizledikleri
gozlemlenmistir. Milli Park ve Tabiat Parki kapsaminda
bulunan kum zambaklari, 3 alanda koruma altina
alinmistir. Bu koruma ¢alismalar1 kapsaminda bakanlik
kum zambaklarinin citleri
olusturmustur. Ayrica plaja gelen insanlarin uyarilmasi

etrafina  koruma
ve bilgilendirilmesi amaciyla kum zambaklariyla ilgili
panolar dikilmistir (Anonim, 2014).

2.2. Tirkiye’de Yapilan Arastirma Calismalar1

Kiling ve Yiiksel (1995) yapmis olduklari ¢alismada P.
maritimum’un anatomik, morfolojik, ekolojik ve fenolojik
ozelliklerini incelemislerdir. Ekolojik ¢alismalarda P.
maritimum’un toprakalt1 ve toprak iistii organlarinda N,
P, K analizleri yapilmis ve vejetatif gelisme donemindeki
N, P, K konsantrasyonlarinin generatif gelisme donemine
gore daha fazla oldugu belirlenmistir. Alinan toprak
orneklerinde yapilan bazi analizlerde organik madde ve
N, P, K oranlarinin vejetatif donemde daha fazla oldugu
saptanmustir (Kiling ve Yiiksel, 1995).

Gimis ve Ellialtioglu (2006), kum zambaginin (P.
maritimum) doku kiiltiirii ile ¢ogaltilmasi lizerine yapmis
olduklar1 c¢alismada eksplant olarak sogan yaprak
pullarin1 kullanmiglardir. Yiizey sterilizasyonu amaciyla
degisik dozlarda ve sodyum hipoklorit
denenmistir. Ancak en diisiik enfeksiyon orami %40
olarak  Dbelirlenmistir.  Kiiltire devam edilebilen
eksplantlarda 0,2 mg/L KNA + 1,0 mg/BAP ve %6
oraninda sakaroz igeren ortamlardaki ortalama sogancik
olusumunun 2,4 oldugu saptanmistir. Calisma sonucunda
ulasilan bulgularin, kum zambaginda yapilacak in vitro

siirelerde

mikrogogaltim  c¢alismalar1  igin  bir  baslangi¢

olusturabilecegi ifade edilmistir (Giimiis ve Ellialtioglu,
2006).

‘Baz1 Dogal Bitkilerin Kiiltliire Alinmasi Yeni Tir ve
Cesitlerin Stis Bitkileri Sektoriine Kazandirilmasi’ isimli
TUBITAK projesi iilkemizde 2006-2009 yillar1 arasinda
yuritilmistir. Tirkiye Florasi taranarak ekonomik
o6neme sahip P. maritimum tiriinii de iceren birgok tiir
tespit edilmis ve toplanmistir. Toplanan bitkilerden
sorumlu enstitiilerde koleksiyon bahgeleri olusturulmus,
bu bitkiler ilgili enstitiilerde muhafaza altina alinmistir
(Kaya ve ark., 2009).
Ulun ve Hocagil
cercevesinde kum
cogaltilmasi lizerine g¢alismalar yapmislardir. Tohumlar
icerisinde torf bulunan kasalara 100 adet olarak, ilkbahar
ve sonbaharda ekilmistir. Her iki doénemde de

(2009), Tibitak 1007 projesi

zambaginin tohum ve soganla

tohumlardaki cimlenme orani %100 olarak
belirlenmistir. Cimlenme sonucu olusan bitkiciklerin
farklli ortamlardaki gelismelerinin gozlenmesi igin

sasirtma ve bakimlari yapilarak gézlemler alinmistir. En
iyi gelisme kum ortaminda gézlenmis, kum + torf ortami
bunu takip etmistir. Calisma sonucunda en az gelisme ise
bahge topragi + kum + torf ortaminda tespit edilmistir.
Bahge toprag: + kum + torf ortaminda biiytime ve gelisme
yavas gerceklesirken diger ortamlarda daha hizli oldugu
gozlemlenmistir. Soganla Uretilen bitkiler ikinci yilda

cicek acarken tohumla {retilenlerde ¢iceklenme
gorilmemistir (Ulun ve Hocagil, 2009).
Sakarya ilinin Kocaali ilgesindeki deniz kenari

kumullarinda rekreasyonel faaliyetler ve yapilasmanin P.
maritimum popiilasyonlar1
incelemislerdir. Arastirma bulgularina gore insanlarin
rekreasyonel aktivitelerini gerceklestirdigi alanlar ile
Pancratium maritimum’un dogal yasam ortamlarinin ayni

lizerine olan etkilerini

oldugu ve dolayisiyla bu faaliyetlerin P. maritimum
popiilasyonlarini olumsuz etkiledigi belirtilmistir. Ayrica
kumul kapatilmasiyla  P.
maritimum’'un birey ve basak sayisi ile kapladiklari
alanda artis oldugu saptanmistir (Demir ve ark., 2010).

alanlarin kullanima

Mersin-Alata Bahge Kiiltlirleri Arastirma Enstitlisi ve
Kazanl sahillerinden alinan 24 adet genotipin molekiiler
markorler yardimiyla genetik iliskilerini belirlemistir.
Genotipler arasindaki genetik farkliigin 0.71 - 0.99
arasinda degistigi saptanmistir. RAPD ve SRAP molekiiler
markor sistemlerinin genetik varyasyonu belirlemede
etkin olarak kullanilabilecegi belirtilmistir (Hocagil ve
ark,, 2010).

Mersin’de bulunan Kazanl sahillerinde yogun bir sekilde
tarim amaciyla kullanilan arazilerde ¢ok fazla sayida
kirletici unsurun bulundugunu belirtmislerdir. Ozellikle
fabrika atiklar1 ile petrol dolum tesisleri nedeniyle
Kazanli-Mersin bolgesinde Pb, Mn, Cu, Zn ve Cd gibi
toksik diizeyde elementler igeren atiklarin bulundugu
bildirilmistir. Bu calisma ile Kazanli-Mersin bolgesindeki
biyojeokimyasal anomaliler incelenmistir. Burada yetisen
16 dogal ve 3 plantasyon olmak lizere toplamda 19 bitki
tiiriinden 6rnekler alinmistir.
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Ayrica bu bitkilerin yetistikleri topraklar ile c¢alisma
alanindaki kuyu, deniz, dere gibi mevcut sulardan da
ornekler alinmis ve alinan érneklerde Cu, Mn, Pb, Zn ve
Cd diizeyleri analiz edilmistir. Yapilan analizlerde toprak
ve bitki orneklerinde 5 element icin toprak-bitki
arasindaki dagilimlar incelenmistir. 3 element i¢in bitki
toprak arasinda dogrusal iligki belirlenmistir.
Arundo donax (yaprak ve dal), Pancratium maritimum
(dal) ve Melilotus sp. (yaprak) bitki tiirlerinin indikatér
bitki olabilecegi saptanmistir (Demir ve Ozdemir, 2013).

Kum zambag yapilan
uygulamalarin cimlenme orani iizerine olan etkileri ile
tohumlarin farkh ortamlarda ¢imlenme performanslarin
incelemistir. Ayrica doku kiiltiirii ile iiretim olanaklarinin
belirlemesine yo6nelik calismalar da yuritilmisgtir.
Yapilan ¢alisma sonucunda; ortam denemesinde en
yliksek c¢imlenme yiizdesi %60,25 ile bahce
topragi+kum+ahir giibresi (1:1:1) ortaminda
saptanmustir. On uygulamaya tabi tutulan tohumlarda ise
en yiiksek c¢imlenme %75,75 ile 100 ppm BAP
uygulamasindan elde edilmistir. Doku kiiltiiri ile tiretim
calismalarinda; su+agar ortaminda yapilan ¢imlendirme
neticesinde, yapilan 3 tekrarlamada 21. glin sonunda
sirayla % 58.74, % 57.75, % 29.58 ¢imlenme oranlari
elde edilmistir. Besin ortamlarindan 1,0 mg/L BAP - 0,1
mg/L NAA

eksplantlarda

Zn igin

tohumlarinda farkli on

icerigine sahip olan MS ortamindaki
kallus olusumu gerceklesmis fakat
kontaminasyon olusumu sebebiyle sogan olusumu
meydana gelmemistir (Kanmaz, 2013).

Agir ve ark. (2014) Samsun kiy1 kesiminde bulunan
Doyran (Alagam), Cobanyatagi (Terme), Cernek,
Sahilkent (Bafra) ve Sindel, Hirriyet ve Costal
(Carsamba) lokalitelerinde bulunan nadir tiirler
belirlenmistir. Her lokalite bagimsiz bir sekilde
degerlendirilmistir. Rarity indeks formiiliine gore
burada bulunan 41 tiiriin nadir tiir oldugu belirlenmistir.
Bu tiirlerden Pancratium maritimum L.’un EN (Tehlike)
kategorisinde oldugu bildirilmistir.

Yasemin ve ark. (2018), kum zambag tohumlarinin
invitro kosullarda c¢imlendirilmesi {izerine yapmis
olduklar1 ¢alismada, en iyi sonucun MS (Murashige -
Skoog) + agar (4 gl! ) + sakkaroz (30 gl'! ) ortamindan
elde edildigini belirtmislerdir.

2.3. Diinyada Yapilan Arastirma Calismalari

Balestri ve ark. (2001), bitki hiicrelerinde fizyolojik ve
biyokimyasal siirecleri incelemek i¢in uygulanan
protoplast teknigini kullanarak kumul bitkilerden canl
protoplastlar izole etmislerdir. Bitkisel materyal olarak
Italya’da kumul alanlarda yetisen kum zambaklari ile
kontrollii kosullar altinda saksilarda yetistirilen kum
zambagl Dbitkileri kullanilmistir. Sonbahar ve kis
mevsiminde hasat edilen yapraklarda 1 g taze dokudaki
protoplastlarin ilkbahara gore yaklasik 6 kat daha fazla
oldugu saptanmistir. Bu dénemde bitkilerde maksimum
oranda yaprak biiylimesinin (0.97 cm d-1) oldugu ve
yazin hasat edilen bitkilerde protoplast saliniminin
gerceklesmedigi saptanmistir.

Kiiltire alinmis bitkilerdeki protoplast verimi ilizerine
mevsimin herhangi bir etkisinin olmadifi ve bu

protoplastlarin  canhliginin =~ %89,2 oldugu tespit
edilmistir.
Zahreddine ve ark. (2004), Libnan'in Akdeniz

sahillerinin kentsel genisleme ve diger insan faaliyetleri
nedeniyle tahrip edildigini bildirmislerdir. Bu ¢alismada
kumul bitkilerden olan P. maritimum tiiriiniin tehditlerini
habitatlarin  korunmasina

belirlemek ve yonelik

stratejileri  belirleyebilmek amaciyla  incelemeler
yapilmistir. Popilasyonlarin 704-32000 m?2 arasinda
degistigi ve popiilasyonlar arasinda yapisal ve lireme
ozellikleri ile ilgili farklihklar oldugu belirlenmistir.
Kiime yogunluklar1 0,002 - 5,6 kiime, popiilasyonlar
arasindaki verimlilik yiizdesinin ise %0,07 ile %57,4
arasinda degistigi belirlenmistir. Popiilasyonlar arasinda
yliksek diizeyde varyasyon oldugu saptanmistir.

Grassi ve ark. (2005), Kuzey Tiren Denizi'nde farkl
lokasyonlardan toplanan Pancratium maritimum L.
poplilasyonlar: arasindaki genetik farkliliklar belirlemek
amaciyla yapmislardir. AFLP
markerleri ile analiz edilen bitki genomlarinin son derece
homojen, kendine déllenme 6zelligi ile korunmus oldugu
saptanmistir. Molekiiler veriler ile yapilan ¢imlendirme
testleri bu tiirlerin kendine dollendigi hipotezini

molekiiler analizler

desteklemistir. Yapilan incelemelerde Tiren Denizi
sahilinde Pancratium maritimum L. popiilasyonlarinin
ciddi sekilde azaldigi, bu tahribata o6zellikle sahil
kesimlerindeki  turistik insalarin sebep  oldugu
belirlenmistir.

Nikopoulos ve ark. (2008), Pancratium maritimum
kosullarda MS
cimlendirmislerdir. Tohum c¢imlenmesi i¢in yapilan in

vitro calismada basar1 orani %98-100 arasina olmustur.

tohumlarim1  in  vitro ortaminda

Tohumlarin ¢imlenmesi i¢in uygulanan GAs'lin yiiksek
konsantrasyonlarinin (5 ve 10 mgl/L) c¢imlenmeyi
geciktirdigi ve c¢imlenme  yiizdesinin  degistigi
saptanmistir. Elde edilen fideler sogancik iiretiminde
sakkaroz, BA ve NAA'in degisik konsantrasyonlarinin
bulundugu kdltiir ortamlarina aktarilmistir. 80 g/L
sakkaroz ve 0,1 mg/L NAA iceren ortamlarda sogancik
olusumunun % 93 oldugu belirtilmistir.

Georgiev ve ark. (2010) asetilkolinesteraz inhibitor etkisi
ile in vitro kiltiirde Pancratium maritimum L./un
cogaltilmasi ve seleksiyonu lizerine bir c¢alisma
yapmislardir. Kum zambaklarinda siirgiin ve kallus
kiiltiirleri ovaryumlardan elde edilmistir. ilk kallus 2,0
mg/L BAP ve 4,0 mg/L 2,4D kombinasyonlarini igeren
MS ortaminda 35. giinde olusmustur. ik siirgiin ise 2,0
mg/L BAP ve 1.15 mg/L NAA kombinasyonu igceren MS
ortaminda 48. giinde goérilmiistir. In vitro kiiltiir
ekstraktlarinda TLC metodu kullanilarak 10 farkl
alkaloit
asetilkolinesterazi

ayristirdlmis  ve ayni metotla bunlarin

inhibe etme kabiliyetleri
belirlenmistir. Her iki in vitro sisteminde de alkaloit
diizeyi ve sayisi ile ilgili yiiksek diizeyde somaklonal

varyasyon gorilmistiir.
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Ancak siirglin kiltiiriine gore kallus kiiltiirinde daha
diisiik diizeyde alkaloit iiretimi gerceklesmistir. Yiiksek
asetilkolinesteraz inhibitor etkisi ile 4 alkaloit tireten iki
siirglin hatt1 yeni asetilkolinesteraz engelleyicileri olarak
daha sonra taranmasi igin potansiyel kaynak olarak
secilmistir.

Sanaa ve ark. (2012) tarafindan nesli tehlike altinda olan
ve Tunus’ta dogal olarak bulunan Pancratium maritimum
L’larin 13 popiilasyonunda ¢icek ugucu yaglar1 GC ve
GC/MS ile belirlenmistir. Toplam yag icerisinde 8
bilesigin %77,73 oraninda oldugu belirlenmis ve
tanimlanmistir. Tirlerdeki temel bilesiklerin diizeyi
heptacosane (%12,07), heksadekanoik asit (%11,91),
(%8,17), (%8,13) ve
hexacosane (%7,28) olarak belirlenmistir. Ugucu madde
diizeyi popiilasyonlar arasinda biiyiik olciide degisim
gostermistir. Tunus P. maritimum L. popiilasyonlarinda 4
farkli kemotip belirlenmistir.

Sanaa ve ark. (2013), nesli tehlike altinda olan Tunus P.
maritimum L. soganlarindan aljinik asit ve tilirevlerini

benzil benzoat octacosane

izole etmislerdir. Sodyum aljinat kaynag olarak
kahverengi algler (Sargassum muticum) kullanilmistir.
Analiz sonuglarina goére P. maritimum ve S. muticum'un
sodyum aljinat karakteristik pik degerlerinin benzer
oldugu bulunmustur. P. maritimum’un yeni bir sodyum
aljinat kaynag olarak kullanilabilecegi belirtilmistir.

Giovino ve ark. (2015), yaptiklari calismada P. maritimum
ve P. linosae olarak tanimlanan ve 8 farkli lokasyondan
toplanip kiiltire alinan bitkiler arasinda cicek, sap ve
yaprak morfolojik 6zelliklerinde istatistiki olarak 6nemli
varyasyon olmadigini belirtmistir. Bu da bitkilerin tek bir
taksona ait oldugunu goéstermektedir. Sonuglara gore
deger Pancratium maritimum’da gen
havuzunun c¢esitlendirilmesi gerektigi vurgulanmistir.

korumaya

Pancratium angustifolium ve Pancratium foetidum burada
belirlenmistir. Pancratium maritimum’un hem genotipik
hem de fenotipik acilardan olduk¢a degisken tiirler
oldugu ve degisik jeolojilerin kumul
alanlarinda ve bazi  durumlarda  kayaliklarda

bunun da

kolonilesmelerine sebep oldugu belirtilmistir.

Leporini ve ark. (2018), yapmis olduklar1 ¢alismada P.
maritimum sogan, yaprak ve ciceklerinde bulunan fenol
ve flavonoidlerin antiproliferatif (hiicre g¢ogalmasin
engelleyen) ve antioksidan aktiviteye sahip oldugunu
saptamislardir.

3. Sonug ve Oneriler

P. maritimum’un sis bitkisi olarak kullanim potansiyeli
bulunmaktadir. Ayrica toprak alti gévdelerinde bulunan
alkaloitlerin farmakolojide ve ilgili diger endistrilerde
degerlendirilmesi kum zambaginin
arttirmaktadir.

Onemini

Ulkemizde yiiriitilen TUBITAK projesi kapsaminda
Pancratium maritimum tird ilgili arastirma enstitiileri
veya koleksiyon bahgelerinde muhafaza altina alinmistir.
Ulkemizde yapilan ulusal diizenlemeler ile ‘Dogal Cicek
Soganlarinin Dogadan Toplanmasi, Uretimi ve ihracatina

fliskin Yénetmelik'e goére P. maritimum'un dogadan
toplanmasi ve ihracati tamamen yasaklanmistir.

Ayrica Tiirkiye’de kum zambag ile ilgili, baz1 morfolojik
ve anatomik calismalar ile popiilasyonlar1 etkileyen
tehdit faktorlerinin belirlenmesi {izerine ¢alismalar
yuriitilmistiir. Ulkemizde yapilan bu calismalarin
yansira diinyada kum zambag iizerine in-vitro ve
generatif cogaltma calismalari, taksonomik, biyolojik
ozellikler ve koruma stratejileri ile genetik cesitliligin
belirlenmesi ile ilgili calismalara rastlanmaktadir. Ayrica
P. maritimum ¢igeklerinde bulunan ugucu yaglarin
kimyasal = kompozisyonlari, soganlarda
alkaloitlerin belirlenmesi ve bunlarin farmakolojide
kullanimi ile alakal ¢alismalar da iilkemizde ve diinyada
yuritilmistir.

Sonu¢ olarak kum zambag,
cicekleri ile siis bitkisi olarak kullanilabilme potansiyeli
yiksek olan bir Ayrica  farmakolojide
degerlendirilen bu tiir tibbi agidan da olduk¢a 6nemli bir
bitkidir. Ozellikle kiy1 kesimlerdeki yapilasma ve turizm

bulunan

gosterisli, beyaz ve iri

tirdr.

faaliyetleri esnasinda P. maritimum habitatlarinin zarar
gormemesine O6zen gosterilmelidir. Ayrica tiiriin dogal
olarak yetistigi (in-situ)
alinmalidir. Kum zambag ile ilgili ¢ogaltma ve kiltiire
alma c¢alismalar1 yaninda tiirle ilgili bilimsel ¢alismalar

alanlar koruma altina

arttirtlmalidir. Bu derlemede acik bir sekilde ortaya

kondugu gibi bir¢ok acidan 6nemli olan ve iilkemizde
dogal olarak yetisen kum zambaginin korunmasi tilkemiz
biyocesitliligi acisindan da olduk¢a 6nemli 6nemlidir.

Cikar iliskisi
Yazar bu ¢alismada higbir ¢ikar iligkisi olmadigin1 beyan
etmektedirler.
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Abstract

The thyroid hormone, which is secreted by the thyroid gland, helps regulate the body’s metabolism. Thyroid disorders
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1. Introduction

The thyroid gland, one of the largest glands in the body,
is located in the transverse section of the larynx. Thyroid
hormones secreted by this gland have a profound effect
on boosting the body's metabolism.

The thyroid secretes two important and dependent
hormones, thyroxine and triiodothyronine, respectively.
Thyroid secretion is mainly controlled by thyroid
stimulating hormone, which is secreted from the anterior
pituitary gland. Physiological effects of thyroid hormones
include increased cellular metabolic activity, thyroid
hormone effect on growth, respiratory changes, and

effect on cardiovascular system, muscle function and
sleep. In the thyroid gland, due to the amount of
hormonal secretion and symptoms present in the patient,
there are generally two types of hypothyroidism and
hyperthyroidism.

Thyroid function has a profound effect on many of the
essential organs of the body. If the thyroid disorder is not
diagnosed promptly, the patient may develop a thyroid
attack or myxoma and die (Siti et al, 2008). Thyroid
gland problems are so common that almost 1.5 billion
people thyroid problems.
Hypothyroidism is the most common, but

worldwide have
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hyperthyroidism is also  possible.  Subclinical
hypothyroidism is also an important condition that
affects up to 20% of people over 60 years of age.
Endocrine Clinicians agree that most patients with
subclinical hypothyroidism need treatment. Although
patients with this disorder can be asymptomatic, some
patients have subtle symptoms, including changes in lipid
metabolism, cardiac disorders, gastrointestinal, nervous
and psychological disorders, and reproduction and
increased risk of goitre. To understand subclinical
hypothyroidism, physician and patient
awareness are essential (Mounika et al.,, 2013).

Diagnosis of the disease plays a major role for any
physician and is essential. Thyroid disease is one of these
diseases and it is difficult to predict without computer
technology. The ultimate goal of a pattern recognition
system is to achieve the highest possible classification
rate for the problem. Since there are no classification
algorithms that alone are fully suitable for all problems,
combining them is suggested as a solution to increase

education

their efficiency. Deep learning techniques can be used as
a physician's assistant in the diagnosis of specific
diseases to predict the likelihood of people suffering from
diseases (Razia and Rao, 2016).

Deep learning methods have many applications in the
medical field. In this case, medical diagnosis is made
through the use of deep learning networks. As mentioned
before, identification, segmentation,
classification, prediction, and more. The results of the
studied studies show that deep learning methods can be
much superior to other high performance algorithms.
Therefore, one can easily assume that deep learning is
diversifying its applications and will continue to do so
(Bakator and Radosav, 2018).

Each diagnosis should be evaluated in the context of the
clinical course in question. This is especially important
with algorithms where model methods and variables
cannot be explicitly presented. Diagnosis of thyroid
disease using deep learning algorithms has great

these include

potential. From this heuristic meta-analysis, we
cautiously state that the accuracy of deep learning
algorithms is equivalent to that

professionals (Liu et al., 2019).

of healthcare

2. Feature Selection

Understanding the features associated with a basic task
for using real-world data mining algorithms is very
effective. Therefore, many feature selection methods
have been proposed to obtain specific features or subsets
in the achieving
clustering purposes (Kumar and Minz, 2013). The feature
selection process is one of the most important steps in
the field of data mining and knowledge discovery.
Feature selection is a way to eliminate redundant
features without reducing
(Mousavirad and Komleh, 2013).
Among the features of feature selection, we can: reduce

literature for classification and

classification accuracy

data size and volume, speed up operations, improve the
accuracy of data mining algorithms, and improve our
learning and understanding of results. The features in
our dataset can be divided into three general categories:
Frist; Irrelevant Properties: Properties that are not
loaded with information and have no relevance to data
mining goals, result in reduced
performance of data mining algorithms. Second; Plug-in

Features: Features that are related to other features that

which usually

is not directly unrelated, such as features that can be
used to calculate other features, and third; Related
attributes: are attributes that have a great impact on the
purpose of data mining and are the main purpose of
attribute selection methods (Maghsoud and Ghazvini,
2018). Feature selection is the most important step in
data processing because it reduces the dimensions of the
data. Feature selection can be part of the criticism that
should focus only on related features, such as the PCA
method or the modelling algorithm. However, feature
selection is usually a separate step in the whole data
mining process. There are two different categories of
feature selection methods, the filter approach and the
packaging approach. The filter approach considers the
feature selection process as a pivotal step in learning
algorithms. The filter model uses evaluation functions to
evaluate the performance of the feature subset
classification. There are many evaluation functions such
as the importance of attribute, gin,
enhancement, information acquisition and so on. A
disadvantage of this approach is that there is no
relationship between the feature selection process and
the performance of the learning algorithms (Ha and
Nguyen, 2016).

information

3. Deep Learning

Deep learning offers a near-human performance. In-
depth learning using back propagation algorithms
reveals the complex structure of large datasets to show
how a machine must modify its internal parameters that
use representations in the previous layer to compute
representations in each layer (LeCun et al.,, 2015).

Deep learning refers to a neural network that has
multiple layers of nonlinear processing units. Each layer
receives its input sequentially from the output of the
previous layer. Using these layers, the network can
extract complex hierarchical features from a large
volume of data. In recent years, deep learning has made
remarkable advances in image classification, detection,
object recognition and medical image analysis, where
they have achieved excellent results by comparison or
sometimes superior to human experts. Among the well-
known deep learning algorithms, such as automated
encoder stacking, deep Boltzmann machines, and circular
neural networks, the most successful for image sharing is
circular neural networks (CNNs) first introduced in 1989
by LeCun and the first successful real-world application
is hand-written digit recognition by LeCun in 1998,
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where it offers a fully five-layer architecture (Zhou et al,,
2019).

3.1. How Deep Learning Works?

A standard neural network (NN) that generates a
sequence of real-life activities includes many simple and
connected processors called neurons. The input neurons
are activated by sensors of the periphery, and the other
neurons are activated by weight connections from the
previous active neurons. Some nerve cells may affect the
environment by stimulating action (Schmidhuber, 2015).
Most deep learning approaches use neural network
architecture, which is why it is also called deep neural
network learning models (Figure 1). The word "deep”
refers to the number of layers that are hidden in the
neural network. Traditional neural networks only have 2-
3 layers hidden, while deep neural networks can have up
to 150 layers. Deep learning models are taught using
large sets
architecture that learn features directly from the data
without the need to extract manual attributes.

of labelled data and neural network

Hidden
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Figure 1. Neural networks, which are organized in layers
consisting of a set of interconnected nodes. Networks can
have tens or hundreds of hidden layers

CNN's are one of the most successful methods in pattern
recognition. These structures use locally trained filters to
extract visual features on the input image. This process
continues until deep features have been extracted. After
these steps, a decision-maker usually decides on these
features. A deep convolution neural network generally
implies a structure consisting of ring layers, solid layers,
and a fully connected network. In this structure, the
collection operations are used to extract the attributes,
while the complete network is the classifier of these
attributes. The fully connected segment can end with a
SoftMaxoutput layer for classification purposes. There
are many popular network structures created with these
layers including AlexNex, OverFeat, GoogLeNet and more.
Some techniques have been developed to prevent adding

links, such as Data Enhancement,
DropConnect (Sarigiil et al., 2019).

DropOut and

3.2. Feature Selection with Deep Learning

The main purpose of the proposed method is to analyze
the contribution of each input dimension to identifying
the important features (inputs) for classification.
Sensitivity analysis is typically used to illustrate the
importance of individual input dimensions in output with
disruption to input-connected weights. The high
sensitivity limit for each layer of a multilayer perceptron
network determines the optimal number of neurons
needed in the network. However, for ReLU, such analysis
is often not required because inactive neurons may not
be trained at all. For DNN, the sensitivity analysis does
not exceed 1 or 2 layers. Hence, to correctly analyze the
contribution of an input property, we study its activation
potential (on average, over all input training values and
hidden neurons) relative to the total activation potential.
The greater the potential contribution of activation of an
input dimension, the more likely it is to participate in
hidden neural activity and, consequently, to classify it
(Roy et al,, 2015).

Hung and Wang suggested a feature selection method for
deep learning to classify scenes. They turned a feature
selection approach
problem. In a scene classification task, they select

into a feature reconstruction
features that are more productive than discrimination.
However,
reduce classification accuracy in a typical classification
task. Ibrahim et al. have also used DBN, classical feature
selection methods, and the unsupervised Active Learning

eliminating discriminatory features may

method to process gene expression data. DBN was used
to model high dimensional input data and to extract
higher-level representation of the input data. Then
statistical classical feature selection methods, such as the
t-test method, were used to select features from the
higher level extracted features. Ibrahim et al’s method
has used three cascaded independent modulus with
separate computational costs. Computational costs can
significantly increase when the number of training data is
high. DBN is designed to work with a high number of
training data samples and it requires feature selection
functionality which is suitable for training large datasets,
to prevent unnecessary computational cost. Deep
learning methods, such as DBM, are usually composed of
a high number of nonlinear processing elements that
need a high number of training samples. On the other
hand, the number of re- choired observations (training
samples) should grow exponentially with the number of
input features to train a DL method. Through feature
selection, the number of input features and consequently
the required number of training samples for training a
DBM can be reduced. Therefore, feature selection is
strongly re- choired to help deep learning methods to be
trained with less training data. In this paper, a feature
selection method is proposed for DBM to improve its
processing ability and reduce the computational cost of
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feature selection for DBM (Taherkhani et al.,, 2018).

4. Algorithm

Algorithms are one of the concerns of people outside
computer science. As more and more of human life is
done through computers and algorithms are used online
and out of the home, people who were once uninterested
in computer activity are more concerned about their
effects. This concern has become apparent with the rise
of popular and academic productions: books, articles,
various editions, blog posts, Conferences and research
programs are involved with algorithms that do not
appear in the textbook introduction to algorithms. For
computer graduates, the textbook by Korman et al is a
perfect source for learning about algorithms. This
massive 1,000-page book contains descriptions of the
basic algorithms and data structures they work on. This
method teaches how to design an algorithm, determine
its performance, and prove its optimality. Knowledge
about algorithms is a matter of mathematical proof, and
"analyzing an algorithm means predicting the resources
that the algorithm needs" (Seaver, 2014).

The algorithm is one of the mathematical and logical
problem-solving methods introduced by Khwarizmi.
Currently, the basis of many computer programs is
Algorithm. The original design of many of the software
we use is first created by the algorithm and then
transformed into software and eventually into computer
language.

"Computer science is nothing but the
algorithms," says computer scientist Donald Knut. All
issues resolved. Unofficially, an algorithm takes a value
or set of values as input and some value or set of values
as output. Therefore, an algorithm is a sequence of
computational steps that converts input to output
(Cormen et al,, 2009).

4.1. Meta-Heuristic Algorithms
Exploration techniques are not effective for complex
problems. There are two main reasons for this:

1. Although heuristic techniques usually (not always)
provide an appropriate and acceptable solution to
complex problems, they do not guarantee an
optimal solution to complex problems.

2. Exploration techniques depend heavily on the
experience and mathematical knowledge of the
model developer.

Heuristic algorithms are called heuristic algorithms. The
word "meta" "beyond" or "higher
Metaphors often do better than simple discoveries.
Metaphorical algorithms use some random transactions
and local search. As metaphorical algorithms perform a

study of

means level".

more thorough search, they have quickly become a
desirable way of producing solutions to complex real-life
problems that precise methods cannot solve. There are
several classifications available for metaphor algorithms
in the literature (Memari et al., 2017).

Metaphorical algorithms have been an interesting area
for scholars, scientists and academics because of their
unique and remarkable features and capabilities. Their
ability to solve and provide optimal solutions to versatile
domain problems without precise detail and problem
definition is marginal to traditional techniques. Most
metaheuristic algorithms, inspired by some real-world
phenomena, are generally a natural optimization method.
Over the past few decades, a number of meta-heuristic
algorithms have been introduced and applied to different
problems of different domains. This article aims to
provide researchers with a comprehensive list of such
algorithms that have been developed so far. These
algorithms are listed in alphabetical order by the author
and give a brief discussion of the method. The purpose of
this work is to provide an introduction to new and
interested researchers (Rajpurohit et al., 2017).

4.2. Imperialist Competitive Algorithm (ICA)

Atashpaz et al. have introduced ICA as an evolutionary
optimization goal for modelling processes. Imperialist
Competitive Algorithm (ICA) that results from imperialist
competition, like other evolutionary algorithms, begins
with the initial population known as the state. A country
contains all kinds of colonies and imperialists that
together form the empires. The imperialist countries are
trying to conquer the other countries and make them
colonies. Also, imperialist countries compete fiercely for
the sake of conquering other countries. The imperialist
rivalry between these empires forms the proposed
evolutionary algorithm. During this competition, the
weakest empires fall and the more powerful gain more
power. Imperialist competition turns to conditions in
which there is only one empire and the colonies have the
same function and value of power as the imperialist,
since a large part of the colonies can replace the
imperialists (Razmjooy et al., 2013).

Specifically, ICA is used as the social counterpart of
Genetic Algorithms (GA). ICA is a mathematical model
and computer simulation of human social evolution.
Figure 2 shows the flow chart of the imperialist
competitive algorithm. Countries are like chromosomes
in GA. After evaluating the performance of each country's
costs, some of the best ones (in optimization terms, the
lowest-cost countries) are selected to control primary
empires with control over other countries (colonies). All
colonies are divided among the early imperialists
according to their power. The power of any country, such
as the value of fitness in GA, is inversely related to its
cost. The initial imperialist form is along with their
colonies to form the first empires (Abedi et al., 2011).

4.3. Feature Selection ICA Algorithms

This algorithm starts with a few initial populations. Some
of the best elements of the population are chosen as
colonists. The rest of the population is also a colony. The
colonists by their power kill these colonies in a certain
way. The total power of an empire depends on its two
constituent parts, the colonial state and its colonies. With
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the formation of the early empires, colonial competition
between them began. Any empire that fails to succeed in
colonial competition and build its power is eliminated
from colonial competition, so the survival of an empire
depends on its ability to attract rival colonies. As such,
the power of the larger and weaker empires gradually
disappears during colonial competition. First, the first
empires were created. All empires try to conquer the
colonies of other empires. This struggle will gradually
reduce the power of the weak empires and increase the
power of the stronger empires, select the imperialist
competition for modelling the weakest colony, the
weakest empire, and then create competition among all
the empires for colonization.

Each country has an n-dimensional array that contains all
the attributes and the attributes that are selected have a
value of one and those that are not selected receive a
value of zero. It creates a set of binary numbers for a set
of attributes and can be recognized as a subset of
selected attributes (Maghsoudi and Ghazvini, 2018).

To start the race, after selecting a colony, the possession
probability of each empire is found. The normal total cost
of an empire is simply obtained by;

N.T.Cn=T.Cn-max {T.Ci}
Where T.Cn and N.T.Cn are respectively the total cost and
the most common cost of the first empires. At a normal

total cost, the probability of any empire, pempn is
calculated as follows:

|N.T.Nc|

ZN.C.Ti
i=1

Pempn =

The Roulette wheel method has been used to assign the
above Colony to the empires (Mousavirad et al., 2012).
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Figure 2. Imperialist-competitive-algorithm-flowchart.

6. Conclusion

The purpose of our work is to investigate specific
machine learning techniques that can be used to diagnose
thyroid diseases. Many achievable analyzes have been
charted and used in recent years to adequately and
correctly diagnose thyroid disease. The analysis shows
that different technologies are used in all articles that
show different accuracy. Most research papers have
shown that the deep learning algorithm is superior to
other techniques. On the other hand, we also add that

using support vector machine algorithm and decision tree
researchers around the world have been very successful
in diagnosing thyroid diseases, but it is suggested that the
number of parameters used by patients to diagnose
diseases is suggested. Thyroid decreases. More features
mean that the patient has to perform more clinical trials
that both time-consuming.
Therefore, there is a need to develop these types of
algorithms and models for predicting thyroid disease that
requires at least several individual parameters to

are cost-effective and
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diagnose thyroid disease and save the patient time and
money.

The future development of deep learning promises more
applications in various medical fields, especially in the
field of medical diagnosis. However, under current
circumstances, it is not clear that deep learning can
replace the role of physicians / physicians in medical
diagnosis. So far, deep learning can provide good support
to medical professionals.
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Abstract

This research is based on the development of a mobile robot for remote monitoring and data acquisition. The project
aims at improving the problem found in the available data acquisition systems. The available systems are stationary
systems that make use of data loggers to store the acquired data and they also require human personnel to move the
system from one place to another while some systems require that the user pay for an internet connection for storing
the acquired data on the Internet. To eliminate these problems there is a need for a robot with the ability to move from
one place to another, a robotic arm for taking readings from specific points and a direct RF connection for data
acquisition. The robot makes use of four wheels for movement, three servos to achieve three degrees of freedom with a
Wi-Fi camera and DHT11 sensor for real-time data acquisition. Data acquired from the sensor is been transferred
wirelessly to the OLED display on the remote controller by the HC-11 RF transceiver module. From the results obtained,
the robot has an average speed of 0.14m/s when carrying a payload of 1Kg and the accuracy of the robotic is +22. The
power consumed in the busy mode is quite remarkable with a difference of 650mW as compared to the idle mode.
Therefore, the system developed in this work will therefore reduce the risk posed to field agents since it does not
require a supervisor on the monitored site. Also by replacing an online server for data logging by a wireless remote
control interface with display, the cost of implementing the system was reduced.
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1. Introduction

These days, technology plays a very significant role in our
day to day activities. For over half a century now,
robotics has being a staple of Advance Manufacturing.
Even though, underdeveloped and developing countries
are really lacking behind in the field of robotics
(Pooventhan et al, 2015), automated inventions that can
behave in a similar way to a human have been recognized
all through history. The majority of them were created
for entertainment purposes. Fiction writers have found
enormous success in writing about robots in diverse
situations which imply that the robot was part of
everyday conversation and imagination.

The term robot was first used in a Czech play called
Rossum’s Universal Robots (R.U.R), by Karl Capek in
1921. In the play a race of humanoid robots turned
against their masters and destroyed them, this is an idea
that is often always associated with robots. Still in today’s
technological age, the accurate definition of the word
robot is a subject of debate. Most definitions of robot are
rather broad and may possibly encompass any number of
recent devices from a dishwasher, a timer-controlled
compact disc play, an autonomous CCTV camera, to an
Unmanned Aerial Vehicle (UAV).

A more precise definition of robot was stated by the
Robot Institute of American that; “A robot is a
programmable multifunctional manipulator designed to
move materials, parts, tools or specialized devices
through variable programmed motions for the
performance of a variety of tasks”. George Devol and
Joseph Engelberger in 1956, created the world's first
robot company. By the 1960s, robots were employed in
the General Motors automobile plant in New Jersey for
carrying car parts around. Robots have substituted
humans in carrying out some task due to their sustained
development. They are even used at homes as toys,
vacuums cleaners, and as programmable pets, robots are
now components of many aspects of industry, science,
medicine, construction, space exploration, food
packaging and are even used to carry out
surgeries.(Pradnya et al., 2015)

Monitoring also called surveillance is the process of
watching, observing, keeping track of, listening to, or
checking (something) for a special purpose over a period
of time (Agajo et al, 2012). Hence, monitoring may be
applied to observations done from a distance by the use
of electronic equipment (like CCTV cameras), or by
intercepting electronically transmitted information (like
phone calls or Internet traffic). This could also refer to
relatively, simple no or low-technology methods such as
postal interception and human intelligence agents (Agajo
etal, 2012).

For this application, monitoring robots most have a
camera as an analogy to the human eye for watching the
monitored environment, sensors for measuring physical
phenomenon and limbs in the form of actuators for
reaching out to objects and for variable movements in

remote areas (Devjyoti et al,, 2015). The use of cameras
mounted at a fixed point like the CCTV cameras is not
that useful as the view of the camera cannot be adjusted
in real time and obstructions like trees may block the
view of the robot (Sivasoundari et al., 2015).

Manned monitoring missions are critical to acquiring
useful intelligence, but sending human personnel into
sensitive areas can often be too dangerous and may
result in the loss of the precious life of field researchers.
Furthermore, the available data acquisition systems are
usually stationary systems with a data logger that
requires human personnel to change the position of the
system. The problem of such stationary monitoring
systems is that the data acquired is not real time, it is just
for a particular location since the system is immobile and
there is the possibility of loss or corruption of the
acquired data on the system by
environmental disasters like earthquake, flood and heavy

unforeseen

wind storm or by the deliberate alteration of the
acquired data by a third party.

Although some standalone data acquisition systems do
exist, they always require that the systems connect to a
server and dump the acquired data in a database. The
problem with such system is that the user will have to
pay an internet service provider (ISP) for a connection to
the internet and in a developing country like ours such a
system cannot be relied on due to the poor network
experienced in remote areas. Furthermore, the user will
have to use a secured virtual private network to ensure
the confidentiality of the data acquired. That is why in
this research work a frequency
communication was employed between the user and the

direct radio

monitoring robot.

2. System Methodology

2.1 System Overview

The mobile robot is a device with the ability to move
from one place to another through the use of rotating
wheels. The system is made of wheels, a camera, sensors
and robotic arm. The wheels will enable the robot to
move around during the monitoring operation. This
wheel is made of two tyres for forward and backward
movement and two front tyres for direction that is left
and right movement forming a system of four wheeled
vehicle with a good balance. The robot is being powered
by a 12V DC battery with considerable amperage rating
to operate the robot for a significant amount of time.
(Ahmed et al., 2016).

The robot’s wheels are controlled using a customized
handheld remote control that uses Radio Frequency (RF)
waves for communication. This enables the user to
effortlessly control the movement of the robot around
the monitored site. Robotic arm is used for picking
objects on the ground or moving obstacles, this function
is also controlled by the user. The camera installed on the
robot provides a real-time video stream of the
environment to the user while moving the robot around.
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All of these operations are coordinated by the Arduino
microcontroller. The overall system block diagram is
described in Figure 1.

<:Live Video via Wi Fi 1
RF remote

Control ._._.é S S _'k.
|

Transceiver

|

Robot Motor
[ .
Wheels Driver

Arm

CONTROLLER

Figure 1. Overall block diagram for the Mobile Robot
System for Data Acquisition.

2.2 The System Objectives

The key objective of the remote monitoring robot is to
enable use of robots in performing various tasks that are
very risky to human health. And the two obviously
dangerous tasks known to man are monitoring and data
acquisition especially in remote areas with harsh climatic
conditions. Additionally, the robot will be able to receive
instructions, and transmit the data it obtain in real time,
thereby improving the reliability of data obtained since
there is no middle man between the system and the
researcher (user).

2.3 System Flow Chart

The various operation phases of the monitoring robot
and it remote control interface is as shown in Figure 2.

R,
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Figure 2. Monitoring robot flow chart

2.4. System Hardware Design Considerations

The system hardware section comprises of the various
physical electronic and electromechanical components of
the system. The hardware section comprises of two
major subsystems: the robot body and the wireless
remote control.

2.5. Mobile Robot Unit

Basically, the robot body is the actual field agent that
moves monitored area, it
instructions on the direction to follow from the remote
control and also transmit the data it receives from the

around the receives

environment to the remote control interface. It is made
up of the Power Supply Unit, Microcontroller Unit,
Movement Unit, Transmission Unit, Video Streaming
Unit, Sensor Unit and Robotic Arm Unit see schematic in
Figure 3.

ROBOT BODY

Humidty Sensar)

Figure 3. Circuit Diagram of the Robot Body

2.6. Robot Power Supply Unit

A DC to DC converter circuit is implemented where the
11.1V from the lithium ion battery is passed through
LM7807 linear voltage regulator which helps to drop the
voltage to 7V for the servos and motors. A LM7805 linear
voltage regulator is also connected to the battery to
provide drop the constant 5V for the DHT11 sensor and
the motor driver. The DC port connected to the battery
can be used to charge it directly using a 12V DC power
adapter.

An AC Power Supply Source is discarded in order to
reduce the weight that will be added to the system
through the use of an AC transformer which requires a
smoothing stage and a voltage regulation and
stabilization stage. (Anand and Vikram,2016)

2.7. Movement Unit

This unit provides mobility to the robot and therefore
enables the robot to move from one place to another
while monitoring the site. It comprises of the motor
driver, two motors and four wheels. Two of the wheels
are connected to one of the geared motor at the back of
the robot for moving the robot forward and backward
while the other two wheels are connected to the motor at
the front for turning the robot to the left or right
direction. These movements are all achieved with the
help of the L293D motor driver being interfaced with the
microcontroller. The speed of the robot was calculated
using the following formula;

V =EDb + 1aRa, Vis the supplied voltage,

Eb is the back EMF, Ia is the armature current of the
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Motor in the robot, Ra is the armature resistance.

2.8. Arduino Microcontroller Unit

In the heart of the mobile robot is the Arduino Nano,
which is one of the many varieties of the Arduino
microcontroller series. Arduino Nano is a compact,
complete breadboard-friendly development board with
is based on the ATmega328. It has similar functionalities
to Arduino Uno since they make use of the same type of
Atmega chip in Figure 4.
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Figure 4. The remote monitoring robot microcontroller

2.9. Transmission Unit

Wireless communication between the robot body and the
remote control is carried out by theHC11 RF transceiver
module. The HC11 transceiver makes use of the Universal
Asynchronous (UART)
protocol at a baud rate of 9600 bits per seconds. It
provides the medium for carrying the data from the
mobile robot to the remote control interface and vice
versa. The module was interfaced with the Arduino
microcontroller and mounted on the body of the robot

Receiver and Transmitter

with the antenna pointing upwards (All on Robots, 2016).
2.10. Sensor Unit

The sensor unit is made up of the DHT11 sensor and Wi-
Fi camera. The Temperature and Humidity is acquired
using the DHT11 sensor because of it stability. The
sensor was interfaced with the microcontroller and the
microcontroller is programmed such that the readings
obtained from the sensor are transmitted wirelessly to
the remote control which displays the values in real time.
A live video stream of the environment being monitored
is captured and transmitted using the onboard Wi-Fi
camera. MD81 Wi-Fi camera was chosen because it
works in a hotspot mode such that it serves as a wireless
access point for the receiving device which could be a
mobile phone, laptop or any other digital electronic
device that support video streaming over Wi-Fi (Anand
and Vikram ., 2016)

2.11. Robotic Arm Unit

The robotic arm is made of three servos connected in
such a way that allow a rotational motion of the arm to
enable the robot to pick or manipulate objects in the area
being monitored. The linkage is as shown in Figure 5.
2.12. Wireless Remote Controller Unit

The wireless remote control is used to direct the robot

and to also receive the data transmitted by the robot.
When the robot is turned on it communicates with the
remote control by transmitting the readings from the
sensor to the remote control which in turn display the
readings. The remote is made up of the Power Supply
Unit, microcontroller Unit, push buttons Unit,
Transmission Unit and the Display Unit.

Figure 5. A robotic arm made of servo motors

REMOTE CONTROL

RF Module
w Remote Data Display

BN || e

Remote Control Interface

=

Figure 6. Circuit Diagram of the Wireless Remote
Controller Unit

2.13. Interfacing Servo Mechanism with Arduino

Each of the servos require a pulse width modulated
(PWM) signal to work and so they were all connected to
PWM enabled pins of the Arduino. The first, second and
third servo were connected to pin 9, pin 10 and pin 11 of
the Arduino respectively. By so doing it becomes easy to
move the arm from one position to another.

2.14. Interfacing Geared DC Motors and Motor Driver
to Arduino

The geared DC motors were required for the robot to
move from one place to another. The major challenge
with interfacing these motors is that they cannot be
powered directly by the Arduino microcontroller. This is
because the Arduino can only supply a maximum voltage
of 5V and a current of 40mA but the motors require
minimum of 7V and 100mA current.

Therefore, to successful interface them together the
L293D motor driver was connected between the Arduino
board and the Geared motors. The Arduino pins 2, 3, 4
and 5 were connected to the L293D input pin 4, 3, 2 and
1 respectively. Then motor1 was connected to output pin
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1 and 2 of the motor driver while motor2 was connected
to output pin 3 and 4 of the motor driver. Vss pin of the
motor driver was connected to the battery supply voltage
and the ground pin was connected to the battery’s
ground pin. The overall system circuit diagram is shown
in Figure 7.
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Figure 7. Monitoring Robot Overall System Circuit
Diagram

2.15. System Software Design Considerations

The various units of the remote monitoring robot require
a software program on the Arduino in order to
coordinate their various operations. And so the system
was first simulated before the actual implementation.
The major software used is Proteus ISIS and the Arduino
IDE. Proteus being a Virtual System Modeling and circuit
simulation application was used to design and simulate
the robot’s circuitry. Arduino IDE is specifically designed
for the Arduino microcontroller series, it makes it very
easy to write programs and upload to the board.

2.16. System Mathematical Model

This section describes the mathematical calculations that
were put into consideration during the selection of the
actuators used. The major components of the robot that
require mathematical consideration are the motors and
the servo mechanism used in constructing the robotic
arm. The motors and servos were selected base on the
result obtained as shown below.

2.17. Robotic Arm Inverse Kinematics

This is the process of calculating the joint angles, in order
to obtain a desired position. The angles and direction of
the end effector can be obtained from the following
mathematical equation.

From Figure 9, using cosine rule and Pythagoras theorem

we get;
(x%2+y%) =B + 12+ 2131%cos(180 — B) 1)
Since cos(180 — 6,) = —cos(a) (2)

Where S is the angle between the shoulder and elbow
servo motor,

a is the angle between the elbow servo and the end
effector,

y is the angle between the base and the shoulder servo
motor. Then equation (1) becomes

(x2+y2) =1 + 12— 2113cos(B) 3)
_ Xy’ -1

cosf = L 4)

Hence, § =cos™! Xyihiol (5)

21,1,

From the Figure 9,

sina _ sind

T T x24y? (©)
_ -1Y

6 = tan o (7)

Butsin ¢ = sin(180 — B) = sinfB (8)
_ . —1]|l:sing

@ = sin~t [ ©)
_ .. —1|Lsinpg

a = sin [—W] (10)

y=a+0 1y

Then y can be expressed as

_ .. —1]|lxsing -1Y
y = sin N +tan”" o (12)

Therefore the required angle for the base servo motor,
second and third degree servo motor are 6,6, and 6,

respectively.
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Figure 8. Robotic Arm Free Body Diagram.

2.18. Robot Arm Degree of Freedom

Robot arm degree of freedom is very important since the
robot will be used in place of a human hand for taking
measurements of specific points and for picking and
placing objects. That why the robot has four degree of
freedom. The four degree of freedom of the robot is as
shown in Figure 10.

First Degree: is the movement of the base of the robot
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which is equivalent to the movement of the human waist.
Second Degree: is the up and down movement of the
robot arm servo which is similar to the movement of a
human shoulder. Third Degree: is the forward and
backward movement of the robot arm as compared to the
human elbow. Fourth Degree: is the open and close
movement of the grippers similar to the movement of the
human fingers.

00,00
Figure 9. Robotics arm on X Y plane

Third Degree of Freedom:
Movement of the Shoulder

Second Degree of Freedom:
Movement of the Elbow

First Degree of Freedom:
Movement of the Robot

—
Figure 10. Robot arm degree of freedom

2.19. Hardware Development on Vero Board

As stated earlier the system was first designed and
simulated using Proteus ISIS software. Although, the
simulation was successful, it is not enough to conclude on
the behavior of the system. To do this, the various part of
the system were first assembled and tested on a
breadboard before soldering on the Vero board. The
developed hardware is shown in Figure 11.

2.20. Performance Evaluation

The performance metrics used in this project is latency,
cost of implementation and power consumption. The
primary goal of presenting the latency of the video
stream transmitted from the camera, the overall power
consumption and cost of implementation is to help future
researchers to wisely select their components and
methodology.

2.21. Camera Latency

To calculate the latency of the video stream, the camera

was powered and the software used for displaying the
video stream was used to record the bits per seconds of
the transmission and the frame rate while varying the
robot position.

2.22.Power Consumption

As a remote monitoring robot the performance is greatly
influenced by the power consumed by the system since it
determine how long the system can perform it duty of
monitoring and data acquisition. The result obtained for
the system idle mode and busy was recorded. The idle
mode is a situation where the system is working like the
conventional stationary system while the busy mode is
the situation where the system is fully functional.

Known: Battery Voltage, V=7volt

power, P= 7*I(current) (13)

Figure 11. Robot connection on vero board

3. Testing Result

After designing and simulating the system using Proteus
ISIS simulation software the connections were then
tested on a breadboard to ensure the system behavior is
as expect before soldering the components onto the Vero
board. The final packaging of the robot body, the remote
control and the video stream from the camera is shown
in Figures 12,13 and 14.

Figure 12. Robot body during testing
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Figure 14. Video stream from the camera during testing

Various tests were carried out on the system to ensure
the system was functioning as expected. The
microcontroller output pins were first tested by running
sample codes to ensure that the digital pins are able to
perform the desired input and output function.

3.1. Robot Speed

The speed of the robot was tested base on the amount of
weights that were added to the system in view of the fact
that the speed of the robot is inversely proportion to the
weight. Table 1 shows the result of adding a weight of
0.1-2Kg to the system. Robots speed test was carried out
over a distance of 10 meters, the time taken by the robot
was obtained using a stop watch and recorded as shown
in Table 1, Figure 15 also gives a graphical
representation of the data obtained and the resulting
speed was calculated using the speed equation in section
3.

3.2. Robot Arm Position

The degree of accuracy of the robotic arm is also very
important since it determines how correctly the system
can acquire data at strategic points. The higher the
accuracy the more reliable the data obtained. This is
because the system is expected to be able to change the
position of the arm as quickly as possible while taking
readings. The arm position was tested by writing
different pulse width modulation signals to the servo

from 0° through 180°. A mark was placed on the servo
arm which was used to observe and record the deviation
of the arm from the expected angle and then used to
recalibrate the servos. The results obtained are shown in
Table 2, 3 and 4.

Table 1. Robot speed test

Weight Distance Time Motor Speed
(gram) (m) (s) (m/s)
100 10 40 0.25
200 10 44 0.22
400 10 50 0.20
600 10 56 0.18
800 10 62 0.16
1000 10 70 0.14
1200 10 77 0.13
1400 10 83 0.12
1600 10 92 0.11
1800 10 103 0.10
2000 10 102 0.08

Table 2. Shoulder joint
Test Expected Actual Deviation  Error
S/N E(9 Angle A D=A-E E=D/E
) ) (%)
1 0 0 0 0
2 15 13 -2 -13.33
3 30 31 1 3.33
4 45 46 1 2.22
5 60 58 -2 -3.33
6 90 92 2 2.22
7 135 134 -1 -0.74
8 180 181 1 0.56
Table 3. Elbow joint
Test Expected Actual Deviation  Error
S/N E(9 Angle A A-E(® E=D/E
@) (%)
1 0 0 0 0
2 15 14 -1 -6.67
3 30 32 2 6.67
4 45 43 -2 -4.44
5 60 58 -2 -3.33
6 90 91 1 1.11
7 135 134 -1 -0.74
8 180 179 -1 -0.56
Table 4. Gripper
Test  Expected Actual Deviation Error
S/N E(9) Angle A-E (9 E=D/E
A(%) (%)
1 0 0 0 0
2 15 17 2 13.33
3 30 31 1 3.33
4 45 44 -1 -2.22
5 60 58 2 3.33
6 90 89 -1 -1.11
7 135 133 -2 -1.48
8 180 178 2 1.11
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Figure 15. Graph showing the speed with respect to
added weight

Figure 16. Graph showing the speed with respect to
added weight

3. 3. Performance Evaluation

The performance of the system was evaluated base on
the latency, cost of implementation and power
consumption.

3. 4. Camera Latency

Figure 4 presents the graphical view of the recorded
values for speed of the video stream obtained from the
camera at various distances from the robot.
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Figure 17. Graph showing transmission rate with respect
to Distance

3.5. Power Consumption

Table 5 shows the result obtained when robotic system is
in the idle mode and busy mode after performing five (5)
different tests.

Table 5. Power consumption
Test Idle Mode I (mA)

Busy Mode I (mA)

S/N Power(mW) Power(mW)
1 110 770 850 5950
2 103 721 770 5390
3 115 805 820 5740
4 108 756 830 5810
5 105 735 795 5565
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= |dle Mode(mW)

Test1 Test 2 Test3 Test 4 Test5

Figure 18. Graph showing power consumed with respect
to the system mode

3.6. Discussion of Result

The result obtained in the robot speed test as shown in
Table 1, shows that the average speed of the robot as
regard to the weight of the payload is 0.14 meters per
second. This is equivalent to 900 meters per hour which
is very reasonable since the robot is not really expected
to move too fast while taking readings. Figure 15 shows
that the speed of the robot decreases with the weight.
From Table 2, 3 and 4 it can be clearly observed that
there were deviations of each of the servo arm from the
expected position. The three servos have an average
error of = 2° or +13.33%, but by calibrating the servos
from the programming code, the error was reduced to
+1°. By so doing the accuracy of the robotic arm position
was improved for acquiring data at a specific position.
The transmission rate of the camera is 200Kbps at about
60 meters from the camera as shown in Figure 14. At this
transmission rate the video stream is quite commendable
with 15 frames per second. Though, the transmission
rate of the camera can be improved by using a wireless
repeater to reproduce the signal and boost the range of
the transmission.

The power consumed by the system in the idle mode is
very low as compared to the power consumed in the busy
mode which is as expected because in the idle mode the
robotic wheels and the servos were not in use and they
both consume a lot of current. The wheels consume an
average of 100mA each making a total of 200mA for the
two motors, while the servo motors used consumes an
average of 150mA each making a total value of 450mA.
So there is an average difference of 650mA current
consumption as shown in Figure 18.
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5. CONCLUSION

It apparent that monitoring and data acquisition are very
important factors in our day to day activities. Therefore,
the mobile robot for remote monitoring and data
acquisition developed in this project will help to improve
the availability and reliability of quality data and most
importantly, it will help to reduce the risk to the life of
field agents or researchers.

Therefore the aim of this project which is to develop a
mobile robot for remote monitoring and data acquisition
has been achieved. And from the result obtained it can be
concluded that the system is efficient, reliable and cos1t
effective.

5.1. Recommendations and Future Works

The following are recommended for future works on the
design of a mobile robot for remote monitoring and data
acquisition;

= The range of the video stream transmitted can be
increased by connecting the camera to the
internet which implies that the video can be
accessed anywhere in the world.

= The robot wheel could be upgraded to more
powerful wheels to improve the mobility and
tolerance of the system in rough terrains.

= Servos with more power and torque can be used
in order to increase the maximum load that can be
lifted by the robotic arm.
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Abstract

The insulin signaling pathway is a highly conserved mechanism in vertebrate and invertebrate that regulates many
physiological processes such as metabolism, growth and development. Insulin becomes functional after binding to
insulin receptors in most tissues. Any disorder in the regulation of insulin release or downstream signaling leads to a
variety of metabolic diseases including diabetes and obesity. In general, researchers have focused on the role of insulin
signaling in metabolism, cell proliferation, development, growth and ageing, but the role of insulin in regulating insect
behavior and interactions between neural circuits has been an interesting and neglected issue. In this review we
focused on the possible effects of the insulin signaling pathway on grooming behavior in honey bees.
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1. Introduction

Animals may perform the various behavior in response
to their environment and internal state, and many
movements are selected from a repertoire of stereotyped
motor patterns (Hampel et al., 2015). This repertoire can
include movements for different purposes, such as
feeding, grooming, song production, locomotion, and
even coordinated facial poses for expressing different
emotions (Grillner and Wallen, 2004; Grillner et al,
2005). Many of these movements are produced by nerve
circuits (Pearson, 1993; Kiehn and Kullander, 2004).
Because most of the interaction between neurons in the
nervous system occurs in synapses, changes in behavior

are ultimately followed by changes in nature and the
number of interneuronal synaptic contacts (Sweatt,
2016).

Grooming is a common behavior for getting rid of
ectoparasites among vertebrates and arthropods
(Aumeier, 2001). This behavior of bees has evolved to
protect both individual and colony health (De Figueiré
Santos et al, 2016). Grooming behavior is the ability of
adult honeybees to remove mites from themselves or
other bees (Kurze et al, 2016). Grooming behavior is
named in two ways according to the way it is performed:
auto-grooming or self-grooming and allogrooming or
social grooming. Auto-Grooming is the self-cleaning
behavior with the movement of mouthparts or pro- /
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mesothoracic legs. Allogrooming can be one-on-one, or
socially involving several bees acting together. During
social grooming, bees use their mouthparts to remove
mite and debris of mite from the wing bases and other
body parts of other bees (Milum, 1947).

Some studies have shown that grooming behavior
provides resistance to against tracheal mites in European
honey bees (Pettis and Pankiw, 1998; Danka and Villa,
2003; Villa, 2006) and Varroa mites in African bee
populations (Moretto et al., 1993; Guzman-Novoa et al.,
1999; 2002; Arechavaleta-Velasco and Guzman-Novoa,
2001; Mondragon et al.,, 2005; 2006).

In this study, the possible role of the insulin signaling
pathway in grooming behavior was examined.

2. Insulin Signaling Pathway and Effects on
Insect Behavior

Insulin plays a critical role in a wide range of biological
processes, including stimulation of glucose uptake,
glycogen, lipid and protein synthesis, anti-lipolysis,
activation of transcription of specific genes, and
modulation of cellular growth and differentiation (Taha
and Klip, 1999).

The Insulin Signaling Pathway (ISP) agonists in insects
are generally termed “insulin-like peptides” (ILPs) or
“insulin-related peptides” (IRPs) (Badisco et al., 2013).
The Insulin-like peptides (ILPs) of invertebrates have
been described as functionally homologous to insulin and
insulin-like growth factor 1 (IGF 1) ligands in mammals

(Flatt et al., 2005). In mammals, insulin is produced by
beta-pancreatic cells and in insects, ILP is produced in
neurons (Nilsen et al, 2011). Studies on insulin signaling
in insects have covered the considerable distance with
the identification of eight insulin-like genes in the fruit fly
(Drosophila melanogaster) genome (Brogiolo et al., 2001;
Gronke et al, 2010; Colombani et al, 2012). Although
different ILPs are produced in different cell types and
tissues at different stages of development, in all insects
examined, at least one of the ILPs is produced by nerve
cells in the brain (Nassel and Broeck, 2016).

Such as feeding and locomotor behavior are modulated
through the insulin pathway by IPCs. Reduced insulin
production from brain IPCs results in decreased
downstream insulin signaling, leading to increased
ethanol (EtOH) sensitivity and motivated foraging. With
the decrease in insulin signaling in sNPFR (short
Neuropeptide F receptor) expressing odor receptor
neurons (ORNs) and NPFR (Neuropeptide F Receptor)
expressing neuron enhances the sensitivity of ORNs to
odors and increases the attractiveness of flies to harmful
food sources. In locomotion, octopaminergic neurons
signal to stimulate wake through IPCs. However, this
effect is independent of insulin signaling. Insulin
signaling in the corpus allatum (CA), an endocrine gland,
triggers sexual dimorphism of locomotor structures.
Finally, the circadian small
ventrolateral neurons (SLNVs) alters resting sensitivity
(Figure 1) (Erion and Sehgal, 2013).

insulin signaling in

OA+

W oave
OA
W sNPFR

' EtOH
g @ ILPs sensitivity
fij = ”
Sensitivity
to odors

Foraging ”

Attraction towards
noxious food

Sexually dimorphic
locomotor patterns

Sensitivity of
circadian restactivity
rhythms to oxidative

stress

Figure 1. Regulation of behavior by insulin-producing cells (IPCs) in Drosophila (Erion and Sehgal, 2013).
CA= Corpus Allatum, ILPs= Insulin-Like Peptides, INR= Insulin Receptor, NPFR= Neuropeptide F Receptor, OA=
Octopamine, OAMB= Octopamine Receptor, ORNs= Odorant Receptor Neurons, sLNVs= Small Ventrolateral Neurons,

sNPFR= Short Neuropeptide F Receptor.
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Octopamine is an analog of norepinephrine found in
invertebrates. The biogenic amine octopamine can act as
a neurotransmitter, a neurohormone, and a
neuromodulator (Farooqui, 2012). Neuromodulators can
serve a specific behavioral context or a specific
physiological state and establish mutual interactions
between nerve tissues in metabolic or physiological
states. Also, octopamine is activated energy sources in
living organisms and causes an increase in activity in
general (Roeder, 2005).

Octopamine has a great effect in regulating insect
behavior, such as locomotion and grooming behavior in
locusts, dance and sting behavior in honey bees,
discrimination of nestmates from non-nestmates in
honeybees and fire ants, division of labor and foraging
preference in honey bee, visual responses in locusts and
honey bees, learning and memory processes in honey
bees, Drosophila melanogaster and Gryllus bimaculatus
(Farooqui, 2012).

3. Results and Discussion

Mechanical or chemical stimuli cause movements that
aim to remove foreign matter from the body surface
(Newland, 1998; Page and Matheson, 2004; Reingold and
Camhi, 1978; Canal et al, 1998; Honegger et al, 1979;
Hensler, 1986; Phillis et al, 1996; Reingold and Camhi,
1977). In addition to environmental stimuli, different
neurotransmitters and genes have
associated with the modulation of this behavior.
Fussnecker et al. (2006), in order to investigate the effect

neural been

of biogenic amines on honey bee motor behavior, the
honey bee workers have injected with octopamine,
tyramine, and yohimbine
concentrations. They followed the bees over a period of
time to observe the effects of these treatments on

mianserin in different

walking, fanning and flying. Grooming
behavior, at least to some degree, showed increased
expression in four biogenic amine treatments.

Novikova and Zhukovskaya (2015), reported that
octopamine generally did not affect the locomotor
activity of cockroaches, but increased grooming behavior
in the first half of the trial. In another study reported,
increased levels of tyramine and decreased octopamine
in Drosophila
(Saraswati et al, 2004). However, this abnormality is
thought to be caused by defects in motor pattern
formation (Fox et al., 2006).

Luo et al. (2014), found that knockdown of OAMB in IPCs
affects certain physiological properties that may lead to a

grooming,

larvae cause abnormal locomotion

decrease in systemic IIS (Insulin/IGF Signaling), such as
increased starvation and oxidative stress resistance and
increased food intake in Drosophila.

When the studies are examined, octopamine appears to
have a positive effect on the honey bee grooming
behavior. It can be said that the effect of the insulin
signaling pathway on grooming behavior may have an
octopamine-dependent effect. However, it should be
noted that there are difficulties in testing grooming

behavior and that there are very few neurotransmitter
studies related to grooming behavior.

It is clear that more information is needed about the
interactions between insulin and the nervous system,
which are responsible for the regulation of behavior. At
the same time, more studies are also needed to
understand the neurological basis of grooming behavior.
Thus, the effect of insulin on grooming behavior will be
more easily understood.
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