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Foreword

Dear Guests;

Welcome to International Science and Technology Conference, ISTEC,
International Distance Education Conference, IDEC, International Trends and Issues in
Communication & Media Conference, ITICAM & International Teacher Education
Conference, ITEC.

Every year conferences are held at different locations around the world. This
year we are in St. Petersburg/Russia. Here is the content of each one of conferences:

International Science and Technology Conference, ISTEC, is a multidisciplinary
meeting in fields of science and technology. The talks range from historical restoration
projects to frontiers of science.

International Distance Education Conference, IDEC, is about distance education
and multitude of ways to improve the structure and quality of learning process.

International Trends and Issues in Communication & Media Conference,
ITICAM, hosts a multitude of contributions as regards latest trends in communication and
media.

International Teacher Education Conference, ITEC, is a platform where
attendees can discuss latest trends.in education.

These conference are now well-known events and the number of paper
submissions and attendees are increasing every year. During the sessions, the
participants will share their knowledge; research and experiences with us. They also talk
about the recents developments in these fields.

We hope that we will meet again.

Thank you for your participations and contributions for the success of this
conference.

Prof. Dr. Aytekin ISMAN
Prof. Dr. Mustafa Sahin DUNDAR
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Ozet: Arastirmada 10-12 yas ¢ocuklarda 8 hafta siiresince uygulanan (haftada ti¢ giin, bir saat) futbol
antrenmaninin denge, siirat ve reaksiyon zamanina olan etkisinin incelenmesi amaclanmistir.
Arastirmaya 10 ile 12 yas arasinda bulunan, 20 deney ve 20 kontrol grubu olarak toplam 40 6grenci
goniillii olarak alinmistir. Arastirmamiza goniillii olarak katilan deneklerin denge, siirat ve reaksiyon
zamanlar1 (el ve ayak) Ol¢lim testleri yapilmistir.Sonuglarin karsilastirilmasi icin Wilcoxon testi
kullanilmistir. Deney grubunda 30 m siirat testinde (z= 2.19, p=0.,02), Flamingo denge testi«(z=3.59,
p=0, 00) ve Nelson Reaksiyon testinde (el-ayak i¢in) (z=3.64, p=0, 02). Olarak anlamli farkliliklar
bulunmustur.Bunun yani sira kontrol grubunda herhangi bir farkliliga rastlanmamistir.Sonug olarak
cocuklarda diizenli futbol antrenmani bazi motorik 6zellikleri etkiledigi goriilmiistiir.

Anahtar Kelimeler: Futbol, Cocuk, Denge, Hiz, Reaksiyon
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Abstract

2048 is a mathematical-based computer game that is played on a 4x4 square board in which all squares
can have a numerical value or be empty. The game purpose is to score maximum probable number by
moving the board to up-down or left-right directions for bringing the identical valued squares next to
eachother and merge them into one square. While doing this, the identical values will be added to
eachother and the final value will have the sum value of them. A 2048 player tries to obtain 2048
number on the board first of all and have the maximum probable valueon the board secondly. The 2048
game has many properties to be investigated in computer engineering manner like its mathematical,
algorithmic and graphical properties. In this study the mathematical part of the game is handled and
the instant score of the game is tried to be estimated with-Artificial Neural Networks. The- input
parameters used for this application are : the number of squares on the board which has a numerical
value and the sum of these numerical values.

Keywords : Artificial Neural Networks; Estimating; 2048 Game; Computer Games

1. Introduction

Computer games is one of the important study fields of computer engineering. Because they appeal to different
points of computer engineering like algorithms, data structures, web engineering, mathematical relationships,
artificial intelligence, usage of different type of computer languages, graphical properties and social effects on
human brain, they are compelling subjects for computer engineering researchers. In the litetaure there can be found
many studies that deals with computer games generally or takes care about one of the computer game like Tetris
[1-4], Chess [5-10], Sokoban [11], Super Mario Bros [12,13], Sudoku [14-16], Hide-and-Seek [17] and Soccer
[18-20] easily. While some of the computer games distinguish with their graphical properties, some of them gets
popular with their mathematical algorithms like 2048. 2048 is a mathematical-based computer game which was
developed by a 17 year Italian web developer Gabriele Cirulli in March 2014 and expanded to the whole world in
a short time. Today it can be played from personel computers, tablets, mobile phones and in many similar devices
and also different versions of 2048 like 2048 plus are developed. The Artificial Neural Networks is one of the
most popular artificial intelligence techniques which is used in many research areas like computer engineering,
chemical engineering, food engineering, civil and environmental engineering and so on. The Artificial Neural
Networks technique is appropriate for especially modelling systems and processes, estimating results and
completing missing data. In this study it is used for estimating the instant score of 2048 game.

2.Material And Method
2.1. 2048 Game

The 2048 is a game whose purpose is to score maximum probable number by adding the square values which are
identical to eachother on a board of 4x4 =16 squares. These small squares can have a numerical value at a second
of the game or remains empty when there is no value. In any second of the game, at least one small square has a
value and to score masimum point, the identical value squares must be added to eachother by up-down and left-
right direction moves. With every move (up-down or left-right) of the player, a new 2 is put on one of the empty
squares on the board. (It is seen that sometimes 4 is put instead of 2, but statistically, it is avery small percentage
so it is neglected in this paper).In every up-down move, all rows try to move up or down together. Appropriate
squares (the ones who are next to eachother and have the identical numerical value) merge as one square. The new
square has the sum value of the two. The other squares remain same. These operations are same for every left-
right move. Every merged square increases the total instant score in the value of itself. The instant score is not
directly related to the number of empty or filled squares. The score can be higher when there are more empty
squares. But it is directly proportional with sum of the numbers and inversely proportional with the number of
elements. So the mathematical modelling of the play can be analyzed.
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But because the number of input parameter type is small (only two) and the results are increasing exponentially,
it is understood that to use heuristic methods insteead of classical mathematical methods is more appropriate. For
this reason, Artificial Neural Networks which is a popular heuristic method is chosen for modelling.

2.2. Artificial Neural Networks

In many problems, the accurate solution cannot be found usually and making estimation about the solution
becomes necessary. To estimate the solution, a system that has the ability of being trained must be used. Artifical
Neural Networks is an artificial intelligence method that has this ability together with others : completing missing
data, modelling both linear and nonlinear systems. Because of these advantages of Artificial Neural Networks
from other methods, it becomes a popular problem solving technique in especially recent years and the number of
fields that use Artificial Neural Networks are increasing day by day. Some of the problems it solves can be
summarized as modelling, estimation and image processing. For benefitting the estimating property of Artificial
Neural Networks, a special type which is called back-propagation Artificial Neural Networks (BP-ANN) is
generally used. BP-ANN is a supervised learning network and constituted of three different layers. The input layer
is the processing layer of the system and represents the input variables of the problem while output layer represents
the output parameters. The hidden layer(s) is/are used for adjusting the weights of neurons and providing the
compatibility between input and output layers. The learning of BP-ANN/is.composed of training, validation and
testing phases. The input parameters are grouped for these phases as 70%-80 % for training, 10%-15% for
validation and 10%-15% for test generally. In this study a MATLAB simulation for a BP-ANN structure which
has 2 input layers (the number of filled squares on the board and-the sum of the values of these filled squares), 10
hidden layers and 1 output layer (instant score) is performed for estimating the score of the 2048 game.

3. Results and Discussion

For performing the application, first of all 100 screenshots are taken from different 2048 games in random seconds.
The two different input parameters of this board are calculated. The number of filled squares on the board and
the sum of the values of these filled squares. With these secreenshots 100.0f output parameter which is instant
score are obtained too. Some of the sample screenshots are given in Figure 1.

2048 2048 2048

4 2 4
4 2 4
2 2 v 2 4
The number of filled squares : 5 The number of filled squares : 11 The number of filled squares : 8
Sum of the number values : 26 Sum of the number values : 92 Sum of the number values : 114
The instant score : 48 The instant score : 232 The instant score : 400

Fig 1. Screenshots of sample 2048 games

The input parameters are grouped as 70% for training, 15% for validation and 15% for test respectively. After the
BP-ANN structure is trained with these parameters, 100 estimated results are obtained. The regression coefficients
of training, validation; test and all of the BP-ANN (Figure 2) are calculated as very close to 1. This means the
ANN is trained successfully. When the estimated results are compared to real results, the differences and the
percentage of differences are calculated. The input parameters, output parameters, estimated output parameters,
the difference as numerical and the difference as percentage are given in Table 2. It is seen that the difference
percentages in all 100 situations are less than 10%, the average of the difference percentage is 3,3722% which is
a very small and acceptable value for errors. This application gets very successful results if it is thought that the
input parameter number are very small (only two types) and the output parameter values differ from 48 to 32216
which is an enormous interval for Artificial Neural Networks applications.
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4. Conclusion

In this study the mathematical analysis of 2048 which is a number-based computer game is performed, the
relationship between the 2048 parameters is analyzed and this relationship is modelled with a BP-ANN structure.
100 screenshots of the game which is obtained in different seconds (beginning state, final state or while the game
is continued) constituted both input and output parameters of the system. With the help of these screenshots, it can
be easily seen that there is a relationship between the instant score of the game and two parameters : the number
of filled squares on the board, the sum of the wvalues of these filled squares.
By employing a back-propoagation Artificial Neural Networks structure to the system, the relationship between
the input and output parameters are analyzed and the results are estimated successfully.

«1g* Training: R=0.99837 , 1 Validation: R=0.89897

3 O Data & Data
Fit 25 Fit
28H ey =T ¥ =T
2 s
2 o
@ 15 ;

15

1 1 )%O
05 st &

ns 1 18 2 25 3 ns 1 15 2 25
Target T Target TN

a) The training regression coefficient

b) The validation regression coefficient

www.iste-c.net

(10" Test: R=0.99691 «i*  All: R=0.9978
3 < Data 3 2 Data
Fit kit
a5l iy =T ] 25 ¥=T
2
2
G g
15 L
] 1
05
0s
05 1 1& 2 25 3
05 1 185 2 25 3 Target it

Target w10t

c¢) The test regression coefficient d) The regression coefficient of whole process

Fig 2. The regression coefficients'of BP-ANN training for estimation the instant score

20487is a high-value game for computer engineering because of its mathematical, algoritmic and graphical
properties. It uses only (2™) characteristic numbers (2™) so it represents computer working style in some way. It
is played on a 4 X 4 board so it represents square matrices in some way. It has small squares which can be filled
with numbers or can be empty so it is a good board for image processing. In this study one of these properties
(representing computer working style) is chosen and the instant score of the game is estimated with Artificial
Neural Networks. In future work, 2048 will be investigated with its other properties, new studies will be performed
about it and different type of games too.
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The real instant scores, the estimated results and the differences between them in 100 sample 2048 game conditions

Game Number Sum  Instant Instant  Difference  Difference | Game Number Sum _Instant Instant  Difference  Difference
No of of Score Score % No of of Score Score %
Elements Values (Game)  (ANN) Elements Values (Game) . (ANN)
1 5 26 48 45,89033 2,109665  4,395135715 | 51 15 1288 8676 9014,157 338,1573  3,897617311
2 10 60 100 106,0212 6,021233  6,021233229 | 52 16 1380 9096 9993,358 897,3584  9,865418251
3 9 64 144 133,3685 10,63151  7,38299274 | 53 12 1282 10120  9313,11  806,8902  7,973223313
4 8 72 188 180,7946 7,205444  3,832682956 | 54 16 1388 10564  10071,85 492,1498  4,658744352
5 11 92 232 233,4065 1,406466  0,606235338 | 55 10 1356 10700  9945,305 754,6952  7,053226235
6 8 38 260 2743573 14,35734  5,52205336 | 56 11 1374 10736  10019,5  716,4977  6,673786046
7 10 104 292 313,5866 21,58658  7,392665095 | 57 8 1360 10980  10919,55 60,45186  0,550563343
8 8 114 400 425,0579 25,05792« 6,264478963 | 58 12 1392 11000  10260,4 739,604 6,723673034
9 8 128 472 505,7671 33,76713  7,154053175 | 59 16 1486 11116  10992,68 123,3209  1,109400089
10 10 142 492 532,738 40,738 8,280080958 | 60 14 1480 11192 10863,92 328,0788  2,931368412
11 12 172 560 483,4535 76,54647 © 13,66901289 | 61 16 1448 11268  10644,15 623,8547  5,536517095
12 9 178 696 717,3811  21,38109  3,071995836/| 62 16 1534 11400  11420,77 20,76655  0,182162726
13 8 182 836 817,2459 18,75409 @ 2,243312305 | 63 16 1534 11660  11420,77 239,2334  2,051744848
14 10 194 872 842,172  29,82801  3,420643419 | 64 14 1518 11756  11190,6  565,4011  4,809468476
15 8 220 1052 1040,228 11,77223 . 1,119033376 | 65 16 1556 11924  11613,48 310,519 2,604151465
16 8 240 1124 1160,234 .36,23358  3,223628269 | 66 16 1576 11968  11787,21 180,7886  1,510599747
17 10 238 1128 1113,216 14,78435  1,31066965 | 67 16 1604 12104  12028,56 75,43823  0,623250383
18 260 1204 1223,54 19,5395 1,622882075 | 68 12 1604 12200  12169,85 30,14941  0,247126298
19 7 306 1848 1687,174 . 160,8255  8,702679863 | 69 16 1678 12588  12659,48 71,48063  0,567847401
20 10 384 2200 2074,669 1253306  5,696846032 | 70 16 1650 13212 12421,63 790,3657  5,982180316
21 11 398 2208 2262811 54,81143  2,482401736 | 71 13 1756 13316  13501,65 185,6547  1,394222776
22 11 402 2252 2289228 37,22806  1,653111234 | 72 11 1718 13656  13365,57 290,4342  2,126788004
23 10 444 2396 2498,661 102,6612  4,28469128 | 73 16 1852 14284  14128,06 155,9357  1,091680751
24 9 462 2688 2629,179 58,82118  2,188287857 | 74 16 1968 14916  15103,66 187,6572  1,258093328
www.jste-c.net Copyright © International Science and Technology Conference (ISTEC) 6
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25 10 474 2712 2718,003 6,003436 0,221365629 | 75 12 1954 15456 15620,53 164,5264  1,064482439
26 12 488 2744 2796,654 52,65419 1,918884477 | 76 14 2120 16360 16558,88 198,8769  1,215628826
27 9 504 2896  2981,812 85,81171 2,963111414 | 77 12 2134 16420 17265,3 845,2979  5,147977759
28 11 522 2980  3081,389 101,3886  3,402302302 | 78 15 2186 16680 16857,85 177,847 1,066228934
29 12 538 3008 3108,259 100,2587  3,333068344 | 79 16 2222 16808 17226,13  418,1266  2,487664449
30 11 554 3116 3295,841 179,8408  5,771527786 | 80 16 2240 17040 17375,65 335,6462  1,969754438
31 15 626 3364  3207,103 156,8971  4,664005121 | 81 12 2122 17108 17392,33  284,3315  1,661979773
32 10 662 4476  4240,501 235,4995 5,261382119 | 82 11 2134 17148 17854,23  706,2301  4,118440207
33 10 686 4636  4452,301 183,6995 3,962456134 | 83 10 2143 17328 18143,46  815,4633  4,706043971
34 10 752 5108 5037,297  70,70255 1,38415324 84 13 2216 17528 17962,54  434,5434  2,479138806
35 12 774 5164  5126,924 37,07614 0,717973276 | 85 13 2298 18100 18799,4 699,3975  3,864074544
36 10 782 5204  5298,383 94,38344  1,813671033 | 86 13 2362 18412 19061,65 649,6472  3,528390271
37 12 858 5608 5508,624  99,37633  1,772045862 | 87 16 2398 18504 18686,85 182,8473  0,988150187
38 13 892 5704  5626,395 77,60524  1,360540656 | 88 10 2150 20272 19241,88 1030,124  5,081513534
39 12 902 5776 5921,055 145,0548 12,511336022 | &9 13 2174 20320 19537,79  782,2112  3,849464461
40 11 910 6184  6132,242 51,75832  0,836971493 | 90 11 2246 20764 19062,96 1701,043  8,192269648
41 10 938 6306  6551,537 245,5366  3,893698067 | 91 11 2378 21636  20447,51 1188,489  5,493107698
42 13 956 6424  6243,842 _ 180,1584  2,804458649 | 92 11 2530 22712 21966,17 745,8291  3,283854994
43 13 968 6600  6363,199  236,8015. 3,587901097 | 93 10 2734 24648 23692,32  955,6775  3,877302263
44 11 1006 6796 6932,041 . 136,0413 .2,001785103 | 94 12 2956 25824 2586545 41,44582  0,160493433
45 16 1048 6872 6765,057  106,9431 1,556214693 | 95 14 3106 26996  26779,24  216,7551  0,80291555

46 11 1072 7160 © 7466,842 306,8424  4,285508075 | 96 12 3222 29408 28510,89  897,1079  3,050557326
47 16 1144 7508 7621,578  113,5781  1,512761159 | 97 12 3432 30760  30905,53 145,5317 0,473119843
48 14 1192 7648 7774,941 126,9408  1,659790755 | 98 13 3596 31648 32911,57  1263,565  3,992559673
49 12 1170 7692 7959,934  267,9341  3,483282393 | 99 15 3674 32208 32556,44  348,4353  1,081828507
50 16 1241 7796 7577,47 218,53 2,80310453 100 16 3680 32216  31849,46  366,5357  1,137744343
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A COMPARISON OF CURVE INTERPOLATION
ALGORITHMS FOR LOW CURVATURE CURVES

Vojtech Wrnata!, Petr Kretschmer?

vojtech.wrnata@tul.cz
petr.kretschmer@tul.cz

Abstract:This paper presents a comparison of two algorithms for low curvature curves. The two
compared algorithms are: linear interpolation and interpolation with Bézier curves. The comparison of
the interpolation accuracy is verified on a calculation of the length of the referencecurve with different
curvature and degree of discretization. Arcs of a circle are used as reference curves. The comparison of
the accuracy of the length of an interpolled curve and arc shows that interpolation with Bézier curves
is always more accurate regardless the curve curvature.

Keywords: Algorithm; Arc length; Bézier; Curves; Interpolation
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A NEW FUZZY CONTROLLER FOR ADJUSTING OF PITCH
ANGLE OF WIND TURBINE
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Abstract:This paper presents a study on the control of the pitch angle of the wind turbine blades. As fuzzy
logic control method is preferred. Output power is stabilized by controlling the pitch angle of the wind
turbine blade. They were also able aerodynamic braking at high-wind speeds. Fuzzy logic control method
is selected as the reason; Fuzzy control is independent of changes in system parameters. The fuzzy is also
a suitable control method for nonlinear system. Consequently, using the fuzzy controller wind turbine blade
pitch angle has been successfully controlled. Thus, the output power stability and aerodynamic braking is
achieved successfully.

Keywords: Wind turbine, pitch control, fuzzy control.
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A REAL-TIME REMOTE PHYSIOTHERAPY SYSTEM USING
MOTION DETECTION SENSOR
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123 Sakarya University, Department of Computer Engineering, Sakarya/Turkey
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Abstract:Physiotherapy is a healthcare profession that assesses, diagnoses; treats, and works to
prevent disease and disability through physical means.. Physiotherapists work with their patients, and
assisting them to overcome movement disorders. Physiotherapy treatment is made in the hospitals or
medical centers with classical methods and patients have to go'to these centers. But, Most
Physiotherapies’ patient are disable and old person. Therefore transportation is also a big problem.
Generally, a physiotherapy is take long time and physiotherapy centers are less, due to this, getting an
appointment is a big problem. Because of these problems, treatments mire down and diseases become
more chronicle situation. Patients have to do the physical therapyexercises every day but
physiotherapists cannot control whether they do or not. We developed a Physiotherapy monitoring
system based on human motion analysis using Microsoft Kinect sensor. A Physiotherapies can
schedule daily exercise for the patient. The system-assist the patient to do the proper exercise, and it
also repot their performance and achievement/'to physiotherapies.

Keywords: Physical Rehabilitation, Motion Detection, Remote Physiotherapy, Human Computer
interaction
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A RESEARCH ON ACCOUNTING LESSONS OF
VOCATIONAL SCHOOLS: STUDENTS’ COMPREHENSION
DIFFICULTIES

Okan Seneldir
seneldir@gmail.com

Abstract: Determinants of student performance is a basic research subject for many academic
researchers from many areas. In their studies, they have tried to determine which variables impact
student performance in positive and negative meaning. In this study, it is aimed at determining the
vocational high school students’ comprehension difficulties at accounting subjects and the reasons of
the difficulties. For this purpose, 178 Kocaeli vocational high school students participated in this
research. The basic open ended question asked the students in order to learn their-ideas about
comprehension difficulties and their reasons was “What are the comprehension difficulties you have
while you study accounting. The results show that the students have various opinions about the
comprehension difficulties and their reasons.

Keywords: vocational school, accounting lesson, comprehension difficulty
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A STOCHASTIC-OPTIMIZATION MODEL FOR
DETERMINING THE OPTIMAL MICRO-SITING OF WIND
TURBINES
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stanbul Kemerburgaz University, Department of Industrial Engineering, Istanbul/Turkey
Tel.: +90-5452821975 Email: akiner.tuzuner@kemerburgaz.edu.tr

?Istanbul Kemerburgaz University, Graduate School of Science, Istanbul/Turkey
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Abstract: We propose a general model for the placement of wind turbines in a rectangular grid
formation over a flat area. For better realism, we consider stochastic wind speeds and directions, in
conjunction with the wake effects that upstream turbines impose on downstream ones. The objective is
to pack as many turbines as economically optimal in a given area, i.e. to maximize the expected MW
output per dollar of capital investment and O&M costs per meter square. Due to the complex structure
of the mathematical model, we apply a hybrid approach of Monte-Carlo sampling of wind speeds and
directions together with the Nelder-Mead heuristic method to search for the optimal horizontal and
vertical spacing of the turbines. Results of alcase study based on a real dataset of wind speeds and
directions, a selected commercial turbine’s approximated power curve, and. industry estimates of costs
is discussed.

Keywords: wind energy, wind power, wind investment, micro-siting, wake effect

INTRODUCTION

Wind energy has gained greatattention because it represents an important option for reducing the reliance on
hydrocarbons for energy production, especially for electricity. With the current technology, one challenge faced
in wind farm design is the appropriate placement of the individual wind turbines in order to optimally harvest the
energy from the wind..Grouping the turbines leads to a reduction of the power produced by the downstream wind
turbines due the so-called “wake” effect. That is, if a turbine is within the area of the turbulence caused by another
turbine, or the area behind another turbine, the wind speed suffers a reduction, and therefore, there is a decrease
in its electricity production. On the other hand, spacing the turbines too far apart requires a larger land area for
the wind farm, which may not only bring added costs but also be just infeasible.

Because of the considerable amount of power loss due to the wake effects in a large wind farm, it is considered
one of the main issues that should be focused on when optimizing the wind turbine position. Several studies have
been conducted in recent years in order to maximize energy production and the efficiency of the turbines. These
studies have focused primarily on obtaining the optimal placement of turbines within a wind farm, based on their
output efficiency.

To state this problem, we define two objectives: (i) maximization of energy production, and (ii) minimization of
the total cost and land area requirements. In the present research we use an objective function that represent the
expected MW output per dollar of capital investment and O&M costs per meter square of land (i.e. MW/$m?). By
use of the Nelder-Mead heuristic method adapted to stochastic wind speeds and directions, we search for the
optimal vertical and horizontal spacing (respectively in the North-South and East-West coordinate axes) of a
rectangular grid of wind turbines. That is, given a fixed number of turbines in a rectangular formation, the goal is
maximize the area-density of the expected power return on the investment.

The remainder of the paper is organized as follows. Section two formulates the model of the wake model used in
the wind farm. Section three presents describes the wind farm layout optimization model, including such
components and parameters as the power curves, the wind direction and speed distribution, and cost estimation.
Section four presents the two case scenarios and discusses the results of the optimization process. Finally, in
section five we present our conclusions and discuss futures avenues of research on the problem.
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THE WAKE MODEL
Wind turbine wakes are generally divided into three different regions, as described in Figure 1. These are the near

wake region, the transition region, and the far wake region. This model assumes the wake region is an empirical
linear expansion region, Jensen Model, starting from behind the wind turbine, as shown in Figure 2. Here the
model is characterized by a uniform velocity profile at any distance x in the downstream behind the turbine.

i —
S

Transition

Free stream

Near wake region Tegion Far wake region

o e o e e

Core region

Figure 1: Wake Regions Behind a Wind Turbine

To start analyzing the model we first write the wind speed at a distance x behind the turbine. Let us consider
Figure 2 again, where we have a turbine T,, generating a wake region. We can write the equation of the wake
radius at distance x from turbine i as:

Ty =Ty + ax €]

Where 1y, is the rotor radius of turbine T, and « is a decay factor expressing how fast the wake breaks down. An
analytical equation is given for @ concerning the height z of the turbine generating the wake and the constant
surface roughness z,, which depends on the terrain characteristics in the form of

a= 0.5 : (2)

If we consider v, as the ambient wind speed and v; as the wind speed at distance x, then we can write a balance
of mass equation as
rg¢u + n(r? — ré)vy = nrlvy, (3)

where u is the wind speed just behind turbine Tj.
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Figure 2: Single Wind Turbine Wake Model

A study of the aerodynamics of wind turbines provides us with an analytical equation connecting the ambient
speed with the wind speed right behind the turbine. From this we can write

u=.,1-Cr v,
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Where the term Cr is the thrust coefficient of the turbine. Solving the previous equation for v;, we obtain
2
4
v = (1-(-1YT=C) %), )
The previous equation expresses the wind speed at distance x behind a turbine Ty, when the radius of the wake at

that distance is 7;.. In case of a wind farm, where we have two turbines, i and j, and Turbine j is in the wake region
of Turbine i, then the wind speed affecting Turbine j is given by

y=v(1-(1-yT=Cp) T) 5)

From Equation 5 we can see how the speed received by Turbine j is reduced due to the wake effect of Turbine i.
Therefore, the power output of Turbine j will be reduced too.

Equation 5 gives the resulting wind speed at a given turbine when we considered that the turbine is totally covered
and affected by the wake effects. Which means that the wind speed is the same over all the turbine surface. But
in wind farm we can find partial shadowing which means the turbine surface is partially inthe wake area and not
totally. Therefore, the turbine will be affected by different wind speed at its rotor’s sweep area and the calculation
of the power output needs more attention. To this end, the speed from the wake effects affecting the turbine can
be rewritten to take the partial shadowing into account:

2 9.
Ux = 170 (1 + (\/1_—CT - 1) :_i'ZA]ShiZawed>a (6)
J

where A; is the total area of the turbine and Agpgqoiveq 18 the shadowed area by the affecting turbine. Here we
must note that there are different shadowing possibilities between the two turbines: complete shadowing, quasi-
complete, partial shadowing and no shadowing. Therefore before applying the formula we must determine the
type of shadowing depending on the horizontal and vertical distances between the two turbines and the direction
of the wind. This study considers these detailed geometric calculations, whose details are not presented here.

A

R Y YR S -
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Figure 3: Bird’s Eye View Illustration of Multiple Wakes w1th1n a Wmd Farm

T

In a wind farm each turbine will produce a wake area, as shown in Figure 3. This will cause a turbine to possibly
be under the effect of multiple wakes caused by different turbines. Therefore, a method to combine the different
single wakes effects is required. One of the used methods is the sum of squares of velocity deficit, and this method
is useful here since it provides a formula for the deficit wind speed as

Svgjapy =1 == (1-yT=Cr) s  Anadonet (7

And combining the multiple wakes effects, we obtain

{ 2 (3
5vxidiff = Zjeui(5vxjdiff) >

www.iste-c.net Copyright © International Science and Technology Conference (ISTEC) 21



52ISTEC International Science and Technology Conference, St. Petersburg -

INTERMATIONAL SCIENCE AND

ranocevwesnes - RUSSIA, September 2-4, 2015

Where U; is the collection of turbines affecting turbine i by its wake. Then the total speed at Turbine i will be
given by
v = Uo(l — (vaidiff)‘ (9)

Combining our calculations, we conclude that the wind speed affecting Turbine j is given by

2
'ZA's adowe
Vi ="Vg 1_\/Zjeui<(1_\/1_cr %%) . (10)
J

WIND FARM LAYOUT OPTIMIZATION MODEL

We consider a rectangular grid of a certain number of turbines where they are separated by a distance of x on the
horizontal dimension and a distance of y on the vertical dimension (see Figure 4). For this study, we simply take
the horizontal axis to be the exact East-West direction and the vertical axis to the North-South direction. While it
is possible to choose the axes in a arguably more efficient fashion (e.g., setting the vertical axis to be the speed-
weighted mean of directions), or even defining an additional optimization variable for the “tilt” angle of the
rectangular layout, these generalizations are left as a topic for further study. The objective is to find the most
optimal values of x and y with respect to the objective of maximizing the economic return per grid area as
explained previously.

As also shown in Figure 4, the stochastic wind blows from the direction 8 and with a speed of v(8) (i..e whose
distribution depends on 6) at a prespecified height equal to the turbines’ hubs. We also assume here that the wind’s
direction and magnitude applied uniformly all over/the wind farm in the vertical and horizontal planes. In other
words, each turbine is assumed to receive a uniform wind direction and speed over its entire rotor speed area and
all turbines receive the same direction and speed regardless of their position on the grid. In reality wind’s speed
usually increases with height (i.e. upper sections of the turbines sweep area will receive higher speeds) and, due
to the considerably high volatile nature of wind, distant locations in a given wind farm can be facing significantly
different speeds (and perhaps directions) as wind travels throughout the farm’s considerable large area.
Nevertheless, the uniformity assumption that we make are not just for mathematical simplicity, but, rather, because
of the limited time- and height-resolution of typical wind data and also since the errors should partly cancel each
other out. In our model, the turbines still receive different speeds due to the complex wake effects occurring within
the wind farm. Given the “adjusted” speed for each turbine, we use the turbine’s specific “power curve” to estimate
its power output of the turbine.
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Figure 4: Wind Farm Grid Layout

B

The power curve of a wind turbine describes the turbine’s generated power versus the wind speed, p = f(v), when
the wind is perpendicular to the rotational plane. When the speed of wind reaches a threshold of so-called “cut-
in” value, the turbine starts generating power, and as the speed increases the power generated increases non-
linearly to its maximum value at the so-called “saturation” speed (or, rated speed). Due to structural stability and
other concerns, the turbine is regulated to generate a steady maximum (or, rated) output between the saturation
speed and the so-called “cut-out” speed, beyond which the blades are stopped as operating the turbine at such
“storm” winds poses mechanical and safety hazards.

www.iste-c.net Copyright © International Science and Technology Conference (ISTEC) 22



57ISTEC International Science and Technology Conference, St. Petersburg -

INTERMATIONAL SCIENCE AND

ranocevwesnes - RUSSIA, September 2-4, 2015

Based on the theory laid out in Betz’s Law and also empirical evidence, the increasing portion of the power curve
between the cut-in and saturation speeds is often modeled as a cubic function of the form cv3, where c is a constant
depending on the turbine’s mechanical properties and of the air flow (density, temperature, etc.) and v is the wind
speed. In reality, however, the increasing portion begins deviating from the cubic behavior and curls rather
smoothly the maximum plateau level. The shape of the increasing section of the power curve is suitably described
by a (approximately cubic) convex lower section and a concave and flattening upper-section (see Figure 5).

For this study, we considered several different models of Vestas turbines and we approximated their power curves
by fitting suitable polynomials to their discrete speed-power data that was available from the manufacturer. Two-
piece polynomials were fitted (using Mathematica 9) to the increasing portion of the data —one to the convex lower
half and a another to the concave upper half. The polynomials vary between 4 and 8 in degrees in order to yield
an exact fit to the data points and some degree of subjectivism was involved in identifying the two separate
portions in order to obtain the best fit. The power curve fitting results for 8 Vestas models of various rated powers
and other parameters are shown in Figure 5. For our case study, chose to use the Vestas V90 with 3MW maximum

power output.

Vestas VED
Vastas V100
251 Vestas V112
Vestas VB2

0

Power curve Estimation, multiple types of
- T T . - T

Fower Oulput { MW )

05

0 L L 4 4 1
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Figure 5: Estimated Power Curves for Several Vestas Wind Turbine Models

For a better realism of the optimization process, we consider stochastic wind speeds and directions. Wind speed
and direction measurements.collected by the YEGM (Turkish Renewable Energy General Directorate) at various
sites Turkey during 2003-2011 were obtained. The wind data is comprised of 10-minute apart measurements of
speed and direction at 30 meters height. The total length of the measurement period (i.e. number of years) vary
between sites, and the data had to be cleaned rigorously for missing or obviously erroneous values. To assure
continuity of the used data, two suitable sites were chosen to be used in the case study. One is the Biga site, which
is near the same-named town of the Canakkale province in the Marmara region of Turkey. The second is the Tavas
site, which/is a town of the Denizli Province in the inner Aegean region of Turkey. The Biga site was selected
partly because it is one of the strongest-wind sites in Turkey. The Tavas site, on the other hand, can be classified
as a moderate-to-low wind site. This choice of this particular site pair is motivated by comparison purposes. We
use one year’s length of data for each site, yielding a total of 52704 (10 minutes data over 366 days) speed-
direction data points for each site. Moreover, since the data were taken at a 30 meters height, they were converted
to a more meaningful hub height of 100 meters using the standard Equation 13 given below. In Equation 13, a is
an empirically derived coefficient that varies dependent upon the stability of the atmosphere. For this study, we
adopt the standard value of 0.143 for this parameter.

100\* (11)
Vioo = V30 (E)
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Figure 6 below presents a more detailed picture of the two sites’ wind properties in the form of a modified “wind
rose”, i.e. a joint circular histogram of the distribution of the wind direction and average wind speed at that site.
The histograms consist of 5° bins for the direction, where the color of the bin corresponds to the average speed of
the wind in that direction according to the given color scale.

Wind Rose, Biga Location Wind Speed mis Wind Rose, Tavas Location Wind Speed mis
North North )

a

‘LWésl o West

Squth South

Figure 6: Annual Wind Roses for the Biga and Tavas Sites

It is once apparent that the Biga site is considerably windier than the Tavas site and that'the wind at both sites
blow predominantly in the Northeast direction. Other ebservations from Figure include that for both locations
wind almost never blows in the South-East quadrant of the direction coordinates (and for Tavas, also almost never
in the North-West quadrant) and that there’s very' moderate wind occurrence in the opposite direction of the
predominant North-East. These other details of the presented Wind roses could be explained better in a more-
informed context of the geography and topography of the sites.

To verify the commonly encountered Weibull behavior of the wind speeds, a fitting process of the Weibull
distribution over the whole data was petformed. Based on Figure 7, we can justify that the wind speed data agrees
strongly with a Weibull distribution, and, therefore, we can safely perform random variate generation using the
estimated Weibull parameters in order to use for our simulated samples.
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Figure 7: Weibull Distribution Fit for the Biga Site Wind Speed Data

Based on the analyses of Wiser and Bolinger (2013). for the wind farm development project carried out in the
USA in 2012, the average capital cost for projects with more than 5 MW output is around 1,900 § /kW. In our
case, we take the cost to be around 2,000 $ /KW. In addition to this initial capital cost, we also take the O&M
costs into account. Because O&M costs are realized over time, they are customarily reported in dollars per energy
produced, i.e. $/MWh. To get an estimate for this rather elusive cost type, we again refer the issues of the D.O.E.
reports (Wiser and Bolinger, 2012, 2013), which give the example of two wind farm operators reporting that the
total operating costs are around 20 $/MWh. Assuming an economic life span of the turbines of 20 years and using
a discount rate of 6%, the present worth of the total O&M costs can be calculated as

www.iste-c.net Copyright © International Science and Technology Conference (ISTEC) 24



57ISTEC International Science and Technology Conference, St. Petersburg -

INTERMATIONAL SCIENCE AND

ranocevwesnes - RUSSIA, September 2-4, 2015

cost = ($2,000,000/MW) * By, (MW) + (11.469y1) * ($20/MWh) * (8,784hr /yr + m(MW)), (14)
where B, is the total power output and m is the mean power production.

OPTIMIZATION SCENARIOS AND RESULTS
Performing the optimization using the whole data set (52704 point) for every x-y pair of spacing of the turbines
require a huge amount of calculation time. Therefore, make use of a hybrid approach of Monte-Carlo sampling of

wind directions combined with a Weibull random-variate generation of the speed from the corresponding Weibull
fit.

We provide an itemized description of our approach for simulating one direction-speed pair as follows:

e  We divide the wind direction into 360 discrete categories (i.e. slices) in increments of 1° Celsius and
calculate the frequency of the direction data in each category.

e  For each category we fit a Weibull distribution to the wind speed data corresponding to the direction data
in that slice.

e For each sample to be simulated, we first generate a random discrete direction via Monte-Carlo
simulation using the categories’ relative frequencies (we take the simulated direction to be the middle of
that slice, i.e. 0.5°, 1.5°,...., 359.5°).

e Next we generate a wind-speed random variate using the estimated Weibull distribution for that slice.

e Based on the simulated direction and speed, we calculate the wake effects and the effective speed facing
each individual turbine on the grid.

e  We next calculate each turbine’s output using the power curve and average the results over all the
objective function.

e We finally obtain the value of the objective function by dividing the average output by the total cost of
a turbine and by the total area of the grid.

The histogram in Figure 8, which is actually a “flattened-out” wind rose, shows the distribution of the wind
direction and the average wind speed for the 360 1-degree slices for the Biga site. Each slice has its individual
estimated Weibull speed distribution, which are not presented here.

Wind Frequency vs Direction
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Wind Blow Frequency
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Figure 8: distribution of wind speed over direction

Due to the complex nature of the model, mostly because of the incorporation of the wake effects, a differential
calculus formulation of the objective function is not trivial. Due to the low variable-dimensionality of the problem
and the considerable computational effort required to perform the calculations for each single simulated sample,
the Nelder-Mead heuristic method presents itself as a suitable algorithm. With two decision variables (x and y)
the method requires only 3 points in the x-y plane to implement. For our stochastic model, however, the objective
function value for each Nelder-Mead point needs to be defined as the average of many simulations. Deciding that
1000 simulations for each point is a reasonable compromise between representative accuracy and computational
power, we implemented the algorithm with the stopping criterion that the objective function value has not
improved by more than 0.01% for the past 100 iterations.
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In this study, we present the results for two square cases of the grid, a 10x10 grid and a 30x30 grid. The
optimization results for the Biga and Tavas sites are presented in, respectively, Table 1 and Table 2 below.

Table 1: Case Study Results for the Biga Site (Vestas V90 — 90 m Rotor Diameter).

Number of turbines

Number of turbines

Spacing distance in

Spacing distance in

in x-axis in y-axis the x-axis the y-axis
10 10 5843 m 2114 m
30 30 590.6 m 2219 m

From Table 1, we see that the x-spacing is considerable larger than the y-spacing for both grid sizes (the ratio x/y
is 2.77 for the 10x10 grid and 2.67 for the 30x30 grid). This result is consistent with the predominant wind
directions at the Biga site as evident from Figures 6 and 7 —winds are stronger and more frequent in the East-
North-East direction (first octant of the compass). A larger x-spacing would thus help reduce wake effects more
than a larger y-spacing. Given 90-meter rotor diameter of the Vestas V90 — 3MW _turbine, this indicates a spacing
of 6.49 diameters along the x-axis and a spacing of 2.34 diameters along the y-axis for the 10x10 grid and very
close values for the 30x30 grid. These numbers also compare reasonably with the industry rule of thumb of spacing
the turbines by 2 diameters in the perpendicular line to the prevailing wind direction and by 7 diameters along this
direction (note that our grids is not oriented to face the “prevalent” wind direction perpendicularly, but are in the
fixed East-West and North-South axes). The result that turbines are slightly more packed in a smaller grid can be
explained by the “boundary” effect as follows: Turbines at certain borders of the grid will be impacted much less
(the East and South borders in the case of Biga) from the wake effects as compared to turbines in the interior and
on the opposite borders. The fact that the “border” turbines constitute a greater fraction of the total number of
turbines in a smaller grid as compared to a larger grid will compensate better for internal wake losses, and, thus,
it may allow tighter optimal packing of the whole turbine set.

Results for the Tavas site in Table 2 are quite close to the values for the Biga site and bear largely similar
interpretations. However, comparing the two sites is somewhat confusing. Both the x- and y-spacing for the Tavas
10x10 grid is slightly larger than their counterparts for the Biga site, possibly owing to the fact that the prevailing
winds at the Tavas site are slightly mote in the North direction as compared to Biga. However, both of spacing
values are for the 30x30 grid are slightly less at the Tavas site than at Biga, thus, running counterintuitive to the
previous explanation. It is also noteworthy that while the y-spacing at Tavas increases slightly from the 10x10 to
the 30x30 grid, as consistent with the “border turbines” effect, the x-spacing decreases slightly. Given the complex
nature of the model and the mon-deterministic behavior of a heuristic algorithm, we caution from over-comparing
the two sites and postulating unsupported conclusions.

Table 2: Case Study Results for the Tavas Site (Vestas V90 — 90 m Rotor Diameter).

Number of turbines | Number of turbines | Spacing distance in | Spacing distance in
in X-axis in y-axis the x-axis the y-axis
10 10 591.5m 215.6 m
30 30 5834 m 218.8 m

www.iste-c.net

CONCLUSION AND FUTURE RESEARCH

The general problem of the optimal micro-siting of wind turbines a complicated one due to several reasons. This
paper aims to develop a mathematical for a special case of the model where turbines of the same type are placed
at uniformly spaced grid points over a flat wind farm area in the form of a rectangle whose edges sit on the East-
West and North-South directions. The model’s main focus is to incorporate the complex wake effects that may
occur within a wind farm that critically impact the total output. This paper also differs from other studies that
consider only the total output in that we consider an economic objective, the return on investment per area
required. The wake effects are modeled in an idealized —yet mathematically quite complicated— formulation a la
Jensen (Katic et al., 1986). The consideration of stochastic wind speeds and directions, and the use in the case
study of real measurement data from 2 sites in Turkey, is yet another aspect of the study that increases its realism.
The numerical and analytical complexities introduced by the incorporation of wake effects and the use of real data
are dealt with by adopting a hybrid approach of using the heuristic Nelder-Mead optimization method based on
Monte-Carlo simulation of random samples of wind direction-speed pairs.
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Despite the fixed orientation of the grid, the model’s result seem to validate the industry’ simplistic rule of thumb
practice of spacing the turbines by 2 and 7 rotor diameters along, respectively, the perpendicular and parallel
direction of the “prevalent” winds. Introducing a third decision variable corresponding to the “tilt” angle of the
rectangular grid, which would be optimized together with the horizontal and vertical turbine spacings, could yield
even-more confirming results, but this is the subject of future generalizations of the model. The case study results
also indicate —albeit with an exception— that a larger wind farm (i.e. having more turbines) requires larger spacing
between the turbines in order to operate optimally, possibly owing to the fact that a greater portion of the turbines
in a larger wind farm are in the farm’s interior region where the wake effects are stronger than on the boundaries.
Nevertheless, we offer these interpretations with some degree of caution as the aforementioned observations and
possible other ones ask for a more generalized model as well as many more site cases to be analyzed, which again,
are among planned extensions of the present study.
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A STUDY OF FE DOPED ZNO THIN FILMS COATED BY
SOL-GEL SPIN COATING
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lesonmez@gmail.com

Zguven.turgut@erzurum.edu. tr

Abstract:In present work, Fe incorporated ZnO thin films with different Fe concentrations were
fabricated by sol-gel spin coating technique. The crystal, morphological, optical features of films were
characterized by means of XRD, AFM and UV-VIS spectrophotometer. The nano-sized hexagonal
wurtzite ZnO particles with (002) preferential orientation were observed on the surface of films. The
optical band gap and transmittance values of films changed with Fe contribution content. As a result of
this study, Fe doped ZnO films can be utilized in several technological areas

Keywords: ZnO; Fe doping; Spin coating
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A STUDY ON HIGH PRESSURE DIE CASTING ALUMINUM
PART PRODUCTION BY COMPUTER SIMULATION
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Abstract:High pressure die casting offers reduced costs due to its small tolerances and smooth surface
finish. In this study, the use of computer simulation and design tools on design of HPDC was studied.
The influence of casting process steps in die design was studied and the casting simulation software
was used to improve design and to solve problems. By using the simulation software in die design, the
final design was reached in hours and thus the design process was shortened and mold production was
carried out without any revision on die material. Radiographic test was applied on the casting parts.and
the result show good correlation between simulations of solidification result data. Also the results
proved that the application of squeeze pressure in the intensification phase of HPDC process can be
examined in the casting simulation.

Keywords: pressure die casting, casting simulation, radiographic test
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Abstract:Utilization of forest resources more efficiently and conservation natural resources have been
paid special attention. Forests which are not limitless in the world, need to be long period of time for
plantation, resulting generation an issue on preservation environment. For that reason, the use of
recyled paper products can be beneficial for preventing forest resources. There is a growing interest on
use of recyled fibers in paper industry. It is important to know physicochemical properties of seconder
cellulose fibers. However, thus recovered cellulose has used usually some low-quality paper products.
But an alternative approach on recovered cellulose fibers can be effects added value products.

In this study, classified waste paper products that have recyled on plant conditions were utilized: In
this case, the mechanical and physical properties of reproduced papers have been studied. Hence, the
secondary cellulose fibers from waste paper were utilized for strength developments treated with boron
compounds during recycling process, recovered fibers that were treated with water (control), 5 and
10% concentration (weight/weight) boron compounds. As a result of these process, continuously dried
and rewetted cellulose fibers’s history were known and effects of added chemical well studied.

Pulps that treated with boron compunds during recycling showed some level improvement of optical
properties. In paper brightness values, in depend on recycling level, 1-5 points improvement were
determined. Opacity and CIE L*a*b* color values were in changed marginal level. However, strength
of paper that produced from recovered-papers showed increasing properties up to recycling level.
Keywords: Recyled fiber, cellulose, boron compunds, paper strength, paper properties
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ADSORPTION CHARACTERISTICS OF SURFACTANTS ON
DIFFERENT PETROLUEM RESERVOIR MATERIALS
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Department of Chemical Engineering, Cape Peninsula University of Technology
Bellville, Cape Town 7535, South Africa

Abstract: The loss of injected chemical(s) in the reservoir during injection due tothe adsorption of the
surfactant (and co-surfactants) unto the rock materials weighs heavily .on the economics and
environmental footprint of the process and remains a focus of research attention. It is necessary that the
surfactant loss in the reservoir during injection is minimized to improve on the process economics and
ensure its wider application. In this study the adsorption of cationic and anionic surfactants onto the
common reservoir rock material and drilling mud weighing agent is investigated at various surfactant
concentration and salinity. The effect of pH was also studied by formulating an alkaline-surfactant
mixture using various concentration of NaOH. The indirect method of residual equilibrium surfactant
concentration measurement was employed to obtain the adsorption isotherm of cetyltrimethyl-
ammonium bromide (CTAB) and sodium dodecyl sulfate (SDS) on kaolin, silica, alumina and ilmenite.
Surfactant concentration was varied from 50-600 ppm and the conductivity of the equilibrated media
at room temperature is measured at various brine.concentration and pH. Both surfactants were found to
adsorb strongly onto the rock materials while stabilization in the level of adsorption in the region above
the CMC was observed as the monomer concentration falls due to micelles formation. At same level of
salinity, it was found that cationic surfactant adsorbed more strongly on the rock materials that the
anionic surfactant. The volume adsorbed was found to increase up to a maximum of 1.170 mg/g and
1.8249 mg/g for SDS and CTAB respectively on kaolin and ilmenite for instance, as the concentration
was increased at constant salinity. The same trend was noted as the brine concentration was varied with
adsorption increasing with salinity for anionic surfactant. As pH increases the volume adsorption for
SDS decreases while the opposite was the case with the cationic surfactant, CTAB which increase with
the alkalinity of the solution.

INTRODUCTION

Surfactant flooding is widely employ to manipulate the phase behaviour of the reservoir fluids to counteract the
high capillary force trapping oil in the pores of the reservoir during enhanced oil recovery process (Babu ef al.,
2015;Kamari et al., 2015;Zargartalebi et al; 2015). The surface active chemical promote the formation of
microemulsions at the crude oil and the displacing fluid (mostly water) interface (Ahmadi & Shadizadeh,
2015;Spildo et al., 2014) thus causing a significant lowering of the fluids interfacial tension (IFT). This is required
to efficiently mobilize a substantial percentage of the residual oil towards the production wells to enhance overall
crude recovery (Lu et al., 2014). The major problem that affects the efficiency of tertiary oil recovery during
micellar flooding, steam-surfactant flooding, alkaline-surfactant (AS), surfactant-polymer (SP) or alkaline-
surfactant-polymer (ASP) is the loss of surfactant through interaction with reservoir rock (Ponce F et al., 2014),
along with surfactant partitioning into the oil interface (Bera et al., 2013).

In surfactant-water-solid systems, the quantity of surfactant adsorbed depends on the rock properties (surface
charge for instance), the character of the surfactant (kind of surfactant, the chain structure), temperature, salinity
in addition to the pH (Qiao et al., 2012;Sheng, 2011). Other mechanisms that may cause surfactant losses include
precipitation of surfactant when in the presence of electrolyte ions and surfactant diffusion in to dead-end pores
(ShamsiJazeyi et al., 2014;Tichelkamp et al., 2015). High adsorption of surfactants onto the reservoir rock causes
surfactant chromatographic retardation while they are carried through a reservoir formation, thus turning the EOR
project unproductive and economically not viable (Ma et al., 2013). Dynamic and balanced surfactants adsorption
at the solid/liquid interface is mainly dependent on the surfactants nature as well as on the nature of the reservoir
rock surface (Hosna Talebian et al., 2015;Romero-Zeron & Kittisrisawai, 2015;Zhang & Somasundaran, 2006).
Hence, the choice and selection of surfactant for Chemical Enhanced Oil Recovery (CEOR) operation is influenced
by the oil reservoir materials and conditions as well (Kamari et al., 2015).

Depending on the rock formation, oil reservoirs are typically categorized into two types: carbonate and sandstone
(Dandekar, 2013;Lashkarbolooki et al., 2014). Anionic surfactants are generally preferred in sandstone reservoir
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formations owing to the fact that they are relatively less adsorbed in comparison to any of nonionics, cationics as
well as zwitterionics surfactants (Ma et al., 2013). These reservoirs comprises of huge quantities of quartz (silica)
and less of silicate and carbonate rock crystals and the arrangement is dependent on the sedimentology of the
reservoir formation. The majority of solid surfaces of reservoir rocks are charged, for instance silica is
predominantly negative charge, while calcite, alumina and dolomite are positively charged at neutral pH
(Cappelletti et al., 2006;Yoshihara et al., 1996). If the surfactant being injected and the reservoir material
(adsorbent) have different charges, the degree of adsorption is very rapid and the time of equilibrium time is
reduced (Muherei & Junin, 2009). In contrast, if the surfactant and the reservoir material have the same charge,
repulsive interaction occur which results in negligible adsorption (Wesson & Harwell, 2010). Surfactant adsorption
has been found to increase as the surface charge of the reservoir rock increases in the direction of the more positive
charges (Pei ef al., 2014), which is in accordance with the mechanism of electrostatic. Bastrzyk and Sadowski
(2012) reported that CTAB exhibited higher adsorption comparing to SDS on both natural dolomite and magnesite
in a low-salinity solution consisting of 0.0001 M of sodium chloride. Significant adsorption of cationic surfactants
may be expected to occur if the carbonate formation is rich in clay and/or silica (Ma et al., 2013).

To fully comprehend the scheme of surfactant adsorption taking place on carbonates and precisely select the right
surfactants for CEOR processes in carbonate rock formations, Ma et al. (2013) studied the adsorption of anionic
and cationic surfactants using natural and synthetic carbonate materials. They also looked into likely impurities in
natural carbonate, for example clay and silica. Sodium dodecyl sulfate (SDS) and cetylpyridinium chloride (CPC)
were selected as the cationic and anionic surfactants, correspondingly. CPC showed insignificant-adsorption when
synthetic calcite was used but then again quite high adsorption'on a number of natural carbonates. It was observed
that the adsorption plateau of CPC on carbonates was highly dependent on the amount of silica in the carbonate
samples as a result of the strong electrostatic interaction among CPC and the negative binding sites in clay and/or
silica. Other researchers have studied the effect of pH and salinity on the adsorption of surfactants (Delshad et al.,
2013;Dong et al., 2013;0lajire, 2014;Sheng, 2013a; 2013b;Yuan et al., 2015;Zhao et al., 2015). Generally,
addition of alkali to raise the pH is able to change the surface charge to alter the adsorption quantity; the salinity
may alter the electrical potential of surface sites for the adsorption (Wesson & Harwell, 2010;Yuan et al., 2015).
Adding salts of multivalent cations can-sometimes cause a significant. increase in the adsorption of anionic
surfactants but a considerably decrease in the adsorption of cationic surfactants (Salari ef al., 2011).

In general, the most used technique to determine the surfactant loss through adsorption onto the porous medium
during a surfactant core flood; is the method of depletion, where the change in the amount of surfactant after it
comes in contact with adsorbents is registered and said to be adsorbed. The results obtained from determining the
adsorption experimentally are usually tepresented.as adsorption isotherms, where the quantity of surfactant
adsorbed is given as.a function of equilibrium concentrations (Bera et al., 2013;Salari et al., 2011;Xiao et al.,
2003). Adsorption  isotherms are determined by maintaining solution environment states, for instance pH,
temperature and ionic strength constant (Touhami et al., 1998). When determining surfactant adsorption in
dispersed systems, a known quantity of surfactant is added to the system and allowed to reach equilibrium.
Afterwards the dispersed solids are separated and the surfactant concentration in the solution measured (Salari et
al., 2011). Surfactant adsorption is given by the relationship:

_ (Ci—Ce)xMg -3
D= (—(Ma )%:10 (1)

where,

I'is the adsorption density (mg/g), C; is the initial surfactant concentration (ppm), C, is the equilibrium surfactant
concentration in solution (ppm), M, is the mass of the surfactant solution (g) and M, is the mass of the dry
absorbents (g).

Adsorption models are normally needed to estimate the loading on the adsorption medium at a certain
concentration of the element being studied. The two most common adsorption isotherms which are utilized to
model the equilibrium adsorption relation are the well-known monolayer Langmuir and empirical Freundlich
models (Salari et al., 2011). The Langmuir isotherm has been extensively used in various adsorption studies. The
Langmuir theory works with the assumption that the sorption occurs at precise homogeneous sites on the adsorbent
(Zhang & Somasundaran, 2006). A basic assumption of the Freundlich isotherm is that the adsorbent has a
heterogeneous surface constituted of diverse classes of adsorption sites (Salari ef al., 2011). He showed that at
different solution concentrations the ratio of the quantity of solute adsorbed onto a certain amount of an adsorbent
(or porous) material to the concentration of the solute in the solution changes. His theory does not estimate any
overload of the adsorbent material by the adsorbate.

Hence, infinite surface coverage can be estimated using mathematical terms, which indicates multilayer sorption
of the surface (Rawajfih & Nsour, 2006).
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This study investigated the adsorption characteristics of anionic and cationic surfactants on different reservoir
materials including alumina, silica and kaolin, a form of clay that is found in reservoirs all over the world. Since
surfactant is typically added to drilling mud, its adsorption on the emerging drilling mud weighing agent, ilmenite
is also investigated, at different pH and salinity. Modelling of the equilibria of adsorption processes on the
mentioned materials is investigated. Langmuir and Freundlich isotherms were utilized to model adsorption data to
determine the isotherm which gives the best correlation with experimental data.

MATERIALS AND METHODS

Anionic surfactant, Sodium dodecylsulfate, SDS (Sigma Aldrich, 98%) and cationic surfactant, cetyltrimethyl-
ammonium bromide, CTAB (Sigma Aldrich, 98%) are employed. The alkalinity (that is pH) was adjusted with
NaOH (Sigma Alrich, 97%) while NaCl (Sigma Alrich, 99%) was used to prepare the synthetic brine solution for
salinity adjustment. In this study three types of adsorbents material (to represent reservoir rock materials) is used:
alumina powder (Sigma Aldrich, 99.5% metals basis), fine silica flour (Sigma Aldrich;99.8 %, with a surface area
of 175-225 m*g), kaolin (AL:Si,0s(OH)4) (Sigma-Aldrich, 98%) and ilmenite (FeTiO;) obtained from South
Africa ore is used as typical drilling fluid weighing agent.

The kaolin powder is dried in a convection electric oven at 120 °C overnightso as to eliminate water and any other
adsorbed substances. The result from BET analysis of the kaolin powder is. measured using a Quantachrome
Autosorb-3b BET Surface Analyzer (Table 2).

Table 1: BET characterization of kaolin clay

Parameter Kaolin Clay
Area, m%/g 14.91
Total pore volume, cm?/g 0.082731
Average Pore size, A 221.9

Static adsorption experiments were run to analyze the adsorption characteristics of SDS and CTAB surfactants
from aqueous solution onto synthetic kaolin clay, silica, alumina and ilmenite surfaces. Initial surfactant
concentrations prepared from a 30 mL surfactant solution in 2 wt.% NaCl ranged from 50-600 ppm were used.
The absorbent-dispersed surfactant solution samples were combined at a mass (solid-liquid) ratio of 1:20 in 500
mL glass bottles and shaken at‘240 rpm (revolutions/minute) for 24 h at a temperature of 25 + 2°C using a
temperature controller horizontal electrical shaker machine. To ensure equilibrium, the absorbent-surfactant
solution mixtures were agitated for 24 h at room temperature and ambient pressure. After adsorption, the
surfactant-solid system was separated by means of filtration using a vacuum pump. Surfactant sample aliquots are
taken for determination of surfactant concentration before and after adsorption. The equilibrium surfactant
concentrations of both surfactants were evaluated so as to determine the maximum quantity of surfactant adsorbed
into reservoir material.

The effects of pH and NaCl concentrations on the adsorption capacity of the adsorbent (kaolin clay) to the anionic
and cationic surfactants were also investigated. To adjust the required pH values of the maximum adsorption of
the surfactant solutions were considered and NaOH (0.2 M) solutions ranging from 0 wt. % to 1 wt. % were used.
The salinity of the solution was altered with NaCl (0.2 M) solutions from 0-5 wt. %. A conductivity meter (Mi 170
Bench Meter, EC/TDS/NaCl/Temperature) from Martini Instruments was used to obtain the residual surfactant
concentration before and after contact with the reservoir materials. The amount of surfactant adsorbed (adsorption
density) was expressed as the unit of mass of surfactant adsorbed per 1 gram of solid absorbent (mg/g). Adsorption
density on reservoir materials was determined by using the expression in Equation (1). Adsorption data have been
evaluated by fitting with Langmuir and Freundlich isotherm models.

FINDINGS

In Figures 1 and through 4 illustrates the adsorption isotherm for SDS and CTAB on the representative reservoir
rock materials, that is, synthetic kaolin powder, alumina and silica and the weighing agent, ilmenite at ambient
temperature and constant pH of 6.0. The solution salinity was kept constant with 2 vol % NaCl solution. It could
be seen from the Figure 1 that both the anionic and cationic surfactant exhibit significant adsorption unto the kaolin
clay.

This is due to the presence of both negative and positive binding sites happen on this mineral surface at the
prevailing pH. This was reported to be the case in other published works (for instance, (Xu et al., 1991), Zhou and
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Gunter (1992), Jiang et al. (2010), Ma et al. (2013)). The same happened when ilmenite was used (see Figure 2)
as its surface is net negatively charged. With an increase in surfactant concentration, it could be seen that SDS
adsorption density increased from 0.3960 mg/g at 50 ppm to 1.170 mg/g at surfactant concentration of 250 ppm
when kaolin clay was used. On ilmenite however, a very small increase in the adsorption of SDS is observed from

0.27 mg/g to 0.99 mg/g over 50 to 300 ppm.
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Figure 3: Static adsorption on Silica Figure 4: Static adsorption on Alumina

At low surfactant concentration, adsorption takes places mostly because of individual ion interchange without
contact between the adsorbed molecules (Tichelkamp ef al., 2015). SDS can be adsorbed by kaolin clay as well as
on ilmenite as an anion due to the capability of the mineral to generate a variable charge and to adsorb totally
disassociated anions by means of ligand exchange {Sastry, 1995 #329; Ko, 2014 #564}. An increase of surfactant
monomer adsorption happens for all the rock crystals as soon as the surfactant concentration in solution rises up
to a point when the surfactant concentration in the equilibrium solution attains a value near to or somewhat higher
than the CMC (Liljeblad, 2006). Initially SDS adsorption occurs through scatter interactions between the
hydrophobic kaolin surface and the non-polar hydrocarbon chain of the probe particle. Then, as the SDS
concentration exceeded 250 ppm, the adsorption became more stabilized with the escalation in the amount of
surfactant. This shows that the adsorption overcome the electrostatic repulsion between the anionic heads groups
of the SDS and the alike charges existing on the edge surface of the kaolin and ilmenite mineral until saturation
adsorption is attained.

The adsorption isotherm also indicates that once the SDS surfactant concentration reaches 600 ppm, the volume
adsorbed peaked and stabilized. However, SDS exhibits a lower adsorption plateau compare to CTAB, which is
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most probably because of the strong electrostatic repulsion between the anionic SDS and the negatively-charged
kaolin ions. The maximum amount of SDS surfactant adsorbed on the kaolin clay and ilmenite surfaces is found
to be 1.17 mg/g at concentration of 250 ppm and 0.99 g and attained at concentration of 300 ppm, respectively. In
case of CTAB, a higher and substantial increase in adsorption density with surfactant concentration in contrast to
SDS can be observed from 0.3975 mg/g to 1.8249 mg/g while on ilmenite was 0.3675mg/g to 1.6233 mg/g from
at concentrations of 50 ppm to 275 ppm.

The basal planes of kaolin clay, ilmenite as well as silica are totally negatively charged, which causes a significant
adsorption of CTAB (Ma et al., 2013) as presented in Fig. 1, 2 and 3. The CTAB adsorption occurs mostly due to
the presence of some charged components of kaolin and ilmenite particles such as silica (on kaolin) and TiO, (on
ilmenite) which are negative in nature at neutral pH or in water. Salari et al. (2011) also noticed the same pattern
where the CTAB adsorption density increase with surfactant concentration on carbonate material. According to
Ma et al. (2013) if kaolin is present as a contaminant in natural carbonate material; its negative binding sites
possibly will cause substantial CTAB adsorption particularly in alkaline systems. Here, the adsorption occurs via
electrostatic interaction between the positively charged CTAB head groups and the negatively charged kaolin
surfaces. This attraction follows Henry’s law that the adsorption increases linearly with concentration (Paria &
Khilar, 2004).

From Figures 1 and 2, CTAB adsorption attains its maximum and equilibrium state at 350 ppm and 275 ppm with
an adsorption density of 1.8871 mg/g-kaolin and 1.6233 mg/g-ilmenite, respectively. It can-be said that the
adsorption density in this system is a function of the amount and availability of CTAB, as well as kaolin clay and
ilmenite to surfactant solution proportion (Salari et al., 2011). As the hydrophobic mass increases, the hydrophobic
attraction between the surfactant and the absorbent molecules increases which in turn also causes an increase in
the adsorption density. Here, increasing the surfactant concentrations appears to also cause an increase in the
quantity of surfactant adsorbed. As the CMC is attained, the adsorption density stabilizes (or saturates) owing to
the surfactant ions having filled all of the kaolin surface sites as well as the chemical potential of the surfactant
monomers present in solution are practically steady beyond the CMC (Liljeblad, 2006). In this region as additional
surfactant is injected beyond the CMC; a slight or no increase in-adsorption with increasing surfactant
concentration is observed. The micelle/concentration (MC) increases.and begin to agglomerate in bulk solution
but then again the concentration of monomer stays almost steady because these micelles act as a chemical potential
sink for any additional surfactantintroduced into the system.

The positively-charged CTAB is also strongly adsorbed onto synthetic silica whereas the negatively-charged SDS
shows minor adsorption{(Fig. 3). The high adsorption capacity of CTAB on silica particles can be described on
grounds of electrostatic interaction which happens between the positively-charged head group of CTAB and the
negatively-chargedsilica (Bera ef al., 2013). Silica is mostly negatively charged over a large range of pH and at
that pH of 6 the surface of the silica is stronglynegatively charged, which goes in accordance with the literature
of Ma et al. (2013). Thus, the electrostatic repulsion among the formation containing silica material and the anionic
surfactant constrains the adsorption.

The behaviour of SDS is totally different over alumina is used as the solid material (Fig. 4). At low CTAB
concentrations the surfactant adsorbs randomly, with no associated structure. As the surfactant concentration
increases, the existence of hemimicelles on the surface is noticed. Consequently, if natural carbonates have a
considerable quantity of silica, substantial adsorption of CTAB may be expected to take place. The adsorption
plateau of CTAB is slightly similar to that exhibited on kaolin, however it is to some extent higher with and
adsorption density of 2.2305 mg/g at surfactant concentration of 300 ppm and the maximum adsorption for SDS
surfactant was 0.19 mg/g at 325 ppm. However, SDS adsorption on synthetic alumina is higher in comparison to
that of CTAB as presented in Fig. 5, which is in compliance with the literature (Paria and Khilar, 2004). This is
because negatively charged surfactant strongly adsorbs on positively charged alumina at pH 6. The adsorption of
CTAB on alumina is quite low due to the fact that its concentration in the vicinity of alumina surface is inferior to
that in the bulk. This is probably attributed to the resilient electrostatic repulsion among the cationic CTAB
surfactant and the positively-charged aluminium ions on alumina.

The pH of the aqueous solution is one of the key controlling factors during surfactant adsorption to the reservoir
rocks. In Fig. 5 the effect of pH on the adsorption isotherms of the two different surfactants (anionic and cationic)
on synthetic kaolin clay surface is represented.

Different sodium hydroxide (NaOH) concentrations ranging from 0 wt. % to 1 wt. % were used in this study and
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measurement carried out at ambient temperature. The SDS and CTAB surfactant concentrations was kept constant
at 250 ppm and 350 ppm, correspondingly.
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Figure 5: Adsorption isotherms of SDS and CTAB on kaolin at different pH

The adsorption of anionic surfactants decreases with the increase in concentration of alkali to raise the pH (to about
10-12). This makes the mineral surface (absorbent) more negatively charged; which in turn repulses the anionic
surfactant and drive more surfactant to the solution, causing a decrease in the adsorption. Fig 5 shows that at an
alkali concentration of 0.2 wt %, the SDS surfactant adsorption was instantly decreased from 1.17 mg/g-kaolin to
0.99 mg/g-kaolin. Then as the alkali concentration exceeded 0.6 wt. %, the adsorption of the surfactant on kaolin
reaches saturation and its maximum adsorption is assessed to be about 0:4305 mg/g-kaolin. However in case of
CTAB, as the pH of the solution increases the CTAB adsorption capacity also increases due to the fact that the
cationic surfactant positively-charged head groups are strongly attracted at high pH with negatively-charged kaolin
clay surface. Fig 5 also shows that at alkali concentration of 0.2 wt %, the CTAB surfactant adsorption increased
from 1.887 mg/g-kaolin to 1.974 mg/g-kaolin. When the alkali concentration is raised to 0.6wt. %, the adsorption
of the cationic surfactant on'kaolin clay attains equilibrium and its maximum adsorption is evaluated to be around
2.523 mg/g-kaolin. Consequently, it can be concluded- that ionic surfactant adsorption on mineral rock surfaces
can be minimized or . modified by adjusting the pH of the solution which is a very crucial to the economic viability
of surfactant use in EOR processes.

Generally, Enhanced Oil Recovery (EOR) is carried out using brine injection or sea water which contains hard
ions. In actual fact, nought concentration of divalent ions in a genuine application of an EOR process is very
uncommon. For that reason, it is indispensable to study the effect of divalent ions on surfactant adsorption.
Adsorption isotherms for SDS and CTAB surfactant solutions at different salinities on synthetic kaolin clay is
presented in Figure 6.

The addition of salts of multivalent cations may in some instances originate a substantial increase in the anionic
surfactants adsorption while causing a decrease in the adsorption capacity of cationic surfactants (Bera et al.,
2013). At the interface between surfactant and the kaolin particles, there is always an imbalanced dispersal of
electrical charges. This uneven charge distribution contributes to the rise of a potential through the interface and
creates a so-called electrical double layer (Pethkar and Paknikar, 1998). When the concentration of NaCl is
increased, the electrical double layer on the adsorbent’s surface is compressed, thus causing a decrease in the
electrostatic repulsion between the adsorbed surfactant species and the absorbent. This results in an increase of
adsorption capacity of anionic surfactants. Thus, there is a monotonic increase in the adsorption capacity of SDS
as more NaCl solution is added. This is attributed to the fact that the concentration of divalent ions (Na*) in the
solution increases with increase in the added quantity of sodium chloride. A raise of the adsorption plateau of
anionic surfactants with increase in the equilibrium amount of hard ions was reported by (Bera et al., 2013).
However a different trend is observed with CTAB, increase in the NaCl salt concentration causes the electrostatic
attraction between the adsorbed surfactant species to fall resulting in the decrease of the adsorption capacity for
CTAB.

The surface of the kaolin clay becomes more positively-charged and as a result it repulses the cationic surfactant,
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Figure 6: Adsorption isotherms of SDS and CTAB on kaolin at different salinity

Adsorption data obtained were fitted to Freundlich and Langmuir models and suitability.of the isotherm equations
were related by comparing the correlation coefficients, R%. The best-fitted parameters in' conjunction with the
regression coefficients for the anionic and cationic-surfactant systems adsorbed in synthetic kaolin clay, silica,
alumina and ilmenite are presented in Tables 2 through 5 (for Langmuir models) and Table 6 through 8 (for

Freundlich models).

Table 2: Parameters for Langmuir model fitted to synthetic kaolin clay data

Surfactants Fitted Langmuir Equation Ri2 [max (mg/g) Ky (g/L)
SDS (1/T") = 52.397x1/Ce+0.7469 0.7364 1.17 29.58
CTAB (1/T) = 60.0.72x1/Ce+0.407 0.7877 1.89 200.66
Table 3: Parameters for Langmuir model fitted to silica data
Surfactants Fitted Langmuir Equation R;2 ['max (Mg/g) Ky (g/L)
SDS (1/T) = 61:109x%1/Ce+6.9879 0.0324 0.19 -253.21
CTAB (1/T)=19.233x1/Ce+0.5654 0.5031 2.23 187.70

Table 4: Parameters for Langmuir model fitted to alumina data
Surfactants Fitted Langmuir Equation R;? I'max (Mmg/g) Ky (g/L)
SDS (1/T) = 53.41x1/Ce+0.8787 0.9191 2.17 214.51
CTAB (1/T) =58.277x1/Ce+0.3687 0.7461 0.92 -11.2
Table 5: Parameters for Langmuir model fitted to ilmenite data
Surfactants Fitted Langmuir Equation R;? I'max (Mmg/g) Ky (g/L)
SDS (1/T) =121.69x1/Ce+1.0542 0.715 0.99 -2.355
CTAB (1/T) = 64.109x1/Ce+0.4755 0.9152 1.6233 105.20
Table 6: Parameters for Freundlich model fitted to synthetic kaolin clay data
Surfactants Fitted Freundlich Equation R§? 1/n Kr (L/Kg)
SDS Log(I') = 0.4488xLogCe-1.0448 0.8521 2.23 0.1157
CTAB Log(I') = 0.6363xLogCe-1.2975 0.834 1.57 0.0597
Table 7: Parameters for Freundlich model fitted to silica data
Surfactants Fitted Freundlich Equation R¢? 1/n Kr (L/Kg)
SDS Log(I') = 0.056xLogCe-0.9871 0.0318 17.86 0.1377
CTAB Log(I') = 0.5191xLogCe-0.9422 0.7884 1.93 0.1648
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Table 8: Parameters for Freundlich model fitted to alumina data

Surfactants Fitted Freundlich Equation Rf? 1/n Kr (L/Kg)
SDS Log(I') = 0.3291xLogCe-0.8389 0.8286 3.04 0.2698
CTAB Log(I') = 0.6787%LogCe-1.3523 0.8253 1.47 0.0318
Table 9: Parameters for Freundlich model fitted to ilmenite data
Surfactants Fitted Freundlich Equation Rf? 1/n Kr (L/Kg)
SDS Log(I") = 0.5686xLogCe-1.5353 0.8471 1.76 0.0444
CTAB Log(I") = 0.5803xLogCe-1.2463 0.8903 1.72 0.0823

The adsorption data acquired from the two surfactant-systems were fitted to the Langmuir model by plotting 1/T’
against 1/Ce which gives a slope of 1/(I'maxKr) and a intercept of 1/I'max. Langmuir isotherm makes possible to
evaluate the adsorption grade through the aforementioned K and I'max factors. Ky is a constant in the Langmuir
model which shows the adsorption capability of the solid material to the corresponding solutes: the higher the
K#/Ky the higher the T value. Ky values of SDS on alumina and CTAB on kaolin are by far higher than those of
SDS on silica and ilmenite and CTAB on the alumina surface. This due to the fact that on these minerals their
adsorption capacity is almost negligible.

The adsorption data was also fitted to the Freundlich isotherm by plotting a graph of logl" against logCe which
yields a slope = 1/n and an intercept = log Kr. Kr is equivalent to K; in the Langmuir model which is related to
the bonding energy. Kr can be described as an adsorption coefficient plus it denotes the amount of adsorbate
adsorbed on adsorbents for a unit equilibrium concentration. Alike the Langmuir isotherm model, from Tables 6
to 9, the Kr values of SDS on alumina and CTAB surfactant when it is adsorbed on silica are the highest. From
the obtained results it can be noticed that there is a high adsorption capacity of alumina for the anionic surfactants
in comparison to silica.

The slope 1/n, starting from 0.9422 to1.5353 is an indication of the surface heterogeneity and intensity of
adsorption and as its value approximate to zero. According to Muherei (2009) if the value of 1/n is lower than 1,
the Freundlich/Langmuir isotherm is considered to be normal whereas if it is above 1 means that there was
cooperative adsorption. Moreover, a greater value of n (and considerably small slope) is an indication that the
adsorption is good over the seties of concentrations studied; but a low value of n (and sharp slope) reveals that the
adsorption is good at high concentration but then-again is considered to be much poorer at very low concentrations.
From Tables 2 to 9 it can be concluded that the adsorption of adsorption of SDS onto ilmenite involves cooperative
adsorption (1/n=1.5353). The Langmuir constant, 'ma, 1s an indication of the highest amount of the surfactant
adsorbed. As observed in Table 4 to 7, ['max values are higher for CTAB adsorbed on silica and SDS on alumina
which indicates silica and alumina higher capacity to adsorb cationic and anionic surfactants.

5. CONCLUSIONS

In summary, the amount of adsorption in terms of mass per unit surface area varies a lot with different minerals.
From this study, it can be concluded that cationic surfactants had a tendency to be strongly adsorbed to silica >
kaolin > ilmenite surfaces compared with the anionic surfactant. With increase in the surfactant concentration,
adsorption on the surface of reservoir materials particles increases until the saturation point is reached. With
increasing alkali concentration (pH) of the solution the anionic surfactant adsorption on synthetic kaolin clay
surface decreases on account of an increase in the electrostatic repulsive forces among the absorbent and the
adsorbed surfactant molecules whereas the contrary occurs when cationic surfactant is used. With the addition of
NaCl salt to the surfactant solution, the adsorption of anionic surfactant on synthetic kaolin clay surface increases
owing to the low electrostatic repulsion between the adsorbed surfactant species and the reservoir material surface.
While an opposite trend was observed in the adsorption plateau of the cationic surfactant. Thus, these facts suggests
that the adsorption capacity of anionic surfactant increases (or is favoured) with the increase in salinity while the
adsorption capacity of cationic surfactant is favoured with the increase in alkalinity of the system at ambient
temperature. Adsorption factors for the Langmuir and Freundlich isotherms were determined thru the use of
adsorption experimental data.
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Ozet: Diinyanin her gegen giin niifusu artmakta ve bununla dogru orantili olarak enerji ihtiyact da
artmaktadir. Bu ihtiyag fosil yakitlardan saglanmaktadir. Ancak fosil yakitlarm siirli olmasi bilim
insanlarin1 yenilenebilir enerji kaynaklarinin kullanimina yoneltmistir. Bu yeni enerji kaynaklarindan
bir tanesi de biyokiitle enerjisidir. Bu ¢aligmada Akdeniz. bolgesi icin biyokiitle potansiyeli
belirlenecektir. Bu potansiyelin gazlastirma yontemiyle enerji doniisiimiine deginilecektir. Ayrica bu
doniisiimiin ¢evre igin etkileri incelenecektir.

Anahtar Kelimeler: Biyokiitle, Gazlastirma, Enerji

Abstract: The world population is increasing with each passing day and with increasing energy needs
in direct proportion with it. These needs are provided by fossil fuels. However, fossil fuels are limited
scientists led to the use of renewable energy sources. This new energy source is biomass energy one.
In this study, the potential of biomass for the Mediterranean region will be determined. This potential
energy transformation will be the method of gasification. In addition, this transformation will be
examined for effects on the environment.

Keywords: Biomass, Gasification, Energy

GIRiS

Diinya niifusunun-artisi ve teknolojideki gelismeyle birlikte enerji tiiketimi artmis ve artan bu talebi karsilamanin
en kolay yolu fosil yakitlar olarak goriilmiistiir: Bu kaynaklarin simirli olmasi, petrol krizleri, enerji fiyatlarindaki
artislar ve bunun diinya ekonomisindeki etkileri, ¢evre kirliligi, iklim degisikligi vb. faktorlerle birlikte gbz oniine
alindiginda bu gibi olumsuz durumlardan kurtulabilmek igin enerji verimliligine ve yenilenebilir kaynaklara
yonelmekten baska ¢oziim goriilmemektedir. Bu yenilenebilir enerji kaynaklarindan biri olan biyokiitle, fosil
kokenli karbonun enerji igeren formu olarak tanimlanabilir(Oztiirk 2013) ve diinyada dérdiincii en biiyiik enerji
kaynag1 olarak goriilerek onemini tizerine cekmektedir (Karayilmazlar 2011).

Biyokiitle, Yenilenebilir Enerji Kaynaklarinin elektrik enerjisi tiretimi amagl kullanimina iliskin kanunda, organik
atiklarin yani sira bitkisel yag atiklari, tarimsal hasat artiklar1 dahil olmak {izere, tarim ve orman iiriinlerinden ve
bu iriinlerin islenmesi sonucu ortaya ¢ikan yan uriinlerden elde edilen kati, sivi ve gaz halindeki yakitlari
kapsamaktadir. Biyokiitle, 100 yillik periyottan daha kisa siirede yenilenebilen, karada ve suda yetisen bitkiler,
hayvansal atiklar, gida endiistrisi ve orman yan {iriinleri ile kentsel atiklar1 igeren, biyolojik kdkenli fosil olmayan
tim organik madde kitlesi olarak tanimlanmaktadir. Bitkisel kaynaklar, tarimsal ve hayvansal atiklar, organik
kokenli sehir ve endiistri atiklar1 gibi biyokiitle kaynaklarindan elde edilen enerji ise biyokiitle enerjisi olarak
tanimlanmaktadir. Biyokiitle enerjisinin temeli bitkilerin fotosentez olaymna dayandig: icin, biyokiitle enerjisi,
giines enerjisinin kimyasal enerji halinde depolandig1 organik maddelerin enerjisi olarak da ifade edilebilmektedir.
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Deniz ve/veya karada bulunabilen bitkisel veya hayvansal biyokiitle enerji kaynaklari sunlardir:
* Odun (enerji ormanlari, agag artiklarr)

* Yagl tohum bitkileri (aygicek, kolza, soya, aspir, pamuk, v.b)

+ Karbonhidrat bitkileri (patates, bugday, misir, pancar, v.b)

* Elyaf bitkileri (keten, kenaf, kenevir, sorgum, v.b.)

* Bitkisel artiklar (dal, sap, saman, kok, kabuk v.b)

* Hayvansal atiklar

* Sehirsel ve endiistriyel atiklar

Biyokiitle enerji kaynaklari, komiir, petrol, dogal gaz gibi fosil kokenli aligilagelmis enerji kaynaklarindan farkl
baz1 6zellikler tasimaktadir. Biyokiitle kaynaklari, genellikle homojen olmayan bir yapida, yiksek su ve oksijen
icerikli, diisiik yogunluklu, diisiik 1s1l degerlidir; bu oOzellikler yakit kalitesine olumsuz etki etmektedir.
Biyokiitlenin olumsuz o6zellikleri fiziksel siirecler ve doniisiim siirecleri ile ortadan kaldirabilmektedir.
Biyokiitleden; fiziksel siirecler (boyut kiiciiltme-kirma ve 6gitme, kurutma,  filtrasyon, ekstraksiyon ve
biriketleme) ve doniigiim siiregleri (biyokimyasal ve termokimyasal siirecler) ile yakit elde edilmektedir. (Bati
Akdeniz Kalkinma Ajansi)

Gazlagtirma yoOntemi yenilenebilir enerji teknolojileri arasinda, farkli hammadde kombinasyonlarinin
kullanilabildigi bir teknolojidir. Fosil yakitlar kiikiirt dioksit, azot oksitler ve radyoaktif alanlar (niikleer) atmosferi
kirletilirken, direk yakma yerine gazlastirma teknolojisi kullaniminda emisyonlar biiyiik bir sekilde
sifirlanabilmektedir. Gazlastirma yontemi ile elde edilen gazin Kkalitesi iyilestirildiginden, makinalarda
kullaniminda daha verimli 1s1 ve elektrik enerjisi elde edilebilmektedir. Fosil yakitlar ve radyoaktif giiciin yerine
biyokiitlenin konulabilmesini saglayabilecek bir teknolojidir. Gazlastirma atiklarin ¢evirim teknolojisinde (kentsel
atiklardan zirai artiklara kadar) kullanigh ve yiiksek kaliteli enerji saglamasi bakimidan ¢ok 6nemlidir. (Enerji ve
Tabii Kaynaklar Bakanlig1 Yenilenebilir Enerji Genel Midiirliigii)

MATERYAL VE METOD

Bu ¢alisma kapsaminda Akdeniz bdlgesindeki orman, hayvan, tarim atiklari ve kentsel organik atiklardan elektrik
iretim potansiyeli degerlendirilecektir. Bunun i¢in oncelikli olarak bolgedeki atik potansiyelinin belirlenmesi
gerekmektedir. Akdeniz Bolgesi 8 ilden olugmaktadir. Bunlar sirasiyla: Adana, Antalya Burdur, Hatay, Isparta,
Mersin, Osmaniye ve Kahramanmarag’tir. Asagidaki tablolarda bu illerin hayvan orman tarim atiklar1 ve kentsel
organik atiklarin miktarlari ve Ton Esdeger Petrol (TEP) olarak karsiliklar: verilmistir.

Asagida verilen tablolardaki degerler T.C. Enerji ve Tabii Kaynaklar Bakanligi Yenilenebilir Enerji Genel
Midirligi (YEGM), Bati Akdeniz Kalkinma Ajansi (BAKA), Dogu Akdeniz Kalkinma Ajansi (DOGAKA) ve
Cukurova Kalkinma Ajansindan (CKA)’dan alinmigtir.

BULGULAR VE TARTISMA

Biiytikbas, Kiigiikbag ve Kiimes hayvanlarindan elde edilen atiklarin metan veya sivi formda kojenarasyon
tesislerinde yakilmasi ile elektrik ve 1s1 iiretimi yapilabilmektedir.

Akdeniz bolgesinde biiyiikbas hayvan sayis1 Adana, Kahramanmaras ve Burdur illerinde yogunluk gostermektedir.
Bu illere biiyiik kojenerasyon tesisleri yapilarak diger illerle entegre bir sekilde enerji iiretimi gerceklestirilebilir.
Akdeniz bolgesinde biiylikbag hayvan miktar1 1.477.665,00 adettir. Bu hayvanlardan elde edilen atik miktar1 ise
9.746.471,30 Ton/y1l’dir. Biiyiikbas hayvansal atiklarinin enerji degeri ise toplam 82.401,63 TEP/yil’dir. Bu
degerler Tablo 1.’de detayli olarak verilmistir.
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iller Biiyiikbas Hayvan Sayis1  Hayvansal Atik Miktari Hay\{?msal A.tlklal'll’l
(Adet) (ton/y1l) Enerji Degeri (TEP/y1l)

Adana 300997.00 2078634.49 16690.84

Antalya 165653.00 1158601.62 9437.71

Burdur 224195.00 1978652.96 18346.29

Hatay 134036.00 932694.72 7538.51

Isparta 141632.00 1067537.77 9061.13
Kahramanmaras 300997.00 825902.66 6182.85

Mersin 140288.00 1166370:28 10545.48

Osmaniye 69867.00 538076.80 4598.82

Toplam 1477665.00 9746471.30 82401.63

Akdeniz bolgesinde kiigiikbag hayvan sayis1 Antalya ve Mersin illerinde yogunluk géstermektedir. Bu illere biiyiik
kojenerasyon tesisleri yapilarak diger illerle entegre bir sekilde enerji iiretimi gerceklestirilebilir. Akdeniz
bolgesinde kiigiikbag hayvan miktari: 4.270.788,00 adettir. Bu hayvanlardan elde edilen atik miktar1 ise
3.812.210,04 Ton/yil’dir. Kiiglikbas hayvansal atiklarinin enerji degeri ise toplam 9.064,86 TEP/yil’dir. Bu
degerler Tablo 2’de detayli olarak verilmistir.
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Tablo 2. Akdeniz Bélgesi Illere Gére Kiigiikbas Hayvan Kaynakli Biyokiitle Miktar1

iller Kiigiikbas Hayvan Sayis1  Hayvansal Atik Miktari Hay\{?msal A.tlklal'll’l
(Adet) (ton/y1l) Enerji Degeri (TEP/y1l)

Adana 573.078,00 505.554,57 1.188,41

Antalya 813.219,00 710.281,24 1.653,16

Burdur 310.560,00 288.598,20 712,32

Hatay 483.500,00 425.407,50 997,41

Isparta 364.562,00 336.705,57 826,50
Kahramanmaras 493.148,00 462.425,44 1.150,50

Mersin 1.065.751,00 926.245,54 2.145,04

Osmaniye 166.970,00 156.991,98 391,52

Toplam 4.270.788,00 3.812.210,04 9.064,86

Akdeniz bolgesinde kanatli hayvan sayist Adana ve Mersin illetinde yogunluk gostermektedir. Bu illere biiytik
kojenerasyon tesisleri yapilarak diger illerle entegre bir sekilde enerji tretimi gergeklestirilebilir. Akdeniz

bolgesinde Kanatli hayvan miktar1 18.739.182,00 adettir. Bu hayvanlardan elde edilen atik miktar1 ise 590.990,63

Ton/y1l’dir. Kanatli hayvansal atiklarinin enerji degeri ise toplam 16.621,62 TEP/y1l’dir. Bu degerler Tablo 3°de

detayli olarak verilmistir.
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iller Kanatli Hayvan Sayisi Hayvansal Atik Miktari Hay\{?msal A.tlklal'll’l
(Adet) (ton/y1l) Enerji Degeri (TEP/y1l)

Adana 4.812.005,00 163.729,09 4.604,88

Antalya 538.983,00 28.435,10 799,74

Burdur 199.338,00 10.175,62 286,19

Hatay 684.796,00 23.664,34 665,56

Isparta 195.156,00 10.601,42 298,17

Kahramanmaras 304.210,00 13.204,99 371,39

Mersin 11.557.411,00 324.114,08 9.115,71

Osmaniye 447.283,00 17.065,99 479,98

Toplam 18.739.182,00 590.990,63 16.621,62

Tarimsal atiklarin toplanip i¢eresindeki ném oraninin disiiriilerek pelet haline getirilip yakilmasi ile kojenerasyon
tesislerinde elektrik iiretimi yapilmasi miimkiindiir.

Akdeniz bolgesinde tarla bitkilerinin ylksek miktarda ekimi yapilan ve enerji potansiyeli yiiksek olan tiirleri
bugday, arpa, piring, pamuk, susam, yer fistig1 ve hashastir, Bu bitkilerin ve diger liretimi yapilan tarla bitkilerinin
toplam tretim miktart 9.098.683,63 Ton/yil’dir. Bu iiriinlerden olusan atik ise 13.304.391,03 Ton/yil’dur.
Atiklardan elde edilebilecek toplam enerji miktart 1:436.791,82 TEP/yi1l‘dir. Bu degerler Tablo 4’de detayl1 olarak

verilmigtir.
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iller Ta.rla Bitkileri Uretim Bitkisel Atik Miktar1 Bitkis§l Atiklarin Enerji
Miktar1 (ton/y1l) (ton/y1l) Degeri (TEP/y1l)
Adana 2.721.460,00 4.153.581,20 441.325,16
Antalya 955.794,00 1.349.605,60 146.475,43
Burdur 895.520,23 1.155.610,43 128.798,58
Hatay 999.909,00 1.658.985,80 177.942,47
Isparta 572.278,40 753.223,70 83.064,55
Kahramanmaras 1.430.209,00 1.913.001,90 211.866,84
Mersin 793.290,00 1.197.097;90 127.748,09
Osmaniye 730.223,00 1.123.284,50 119.570,70
Toplam 9.098.683,63 13.304.391,03 1.436.791,82

Akdeniz bolgesinde bahge bitkilerinin yiiksek miktarda iiretimi yapilan.ve enerji potansiyeli yiiksek olan tiirleri
zeytin, liziim, muz, ve turunggillerdir./Bu bitkilerin ve diger liretimi yapilan bahge bitkilerinin toplam iiretim
miktart 6.325.365,00 Ton/yil’dir. Bu' Urlinlerden olusan atik ise 1.573.547,64 Ton/yi’dir. Atiklardan elde

edilebilecek toplam enerji miktari 194.348,24 TEP/y1l‘dir. Bu degerler Tablo 5’de detayli olarak verilmistir.

www.iste-c.net

Copyright © International Science and Technology Conference (ISTEC)

46



%2ISTEC

INTERNATIONAL SCIENCE AND
TECHNOLOGY CONFERENCE
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iller Ba.h(;e Bitkileri Uretim Bitkisel Atik Miktar1 Bitkis§l Atiklarin Enerji
Miktar1 (ton/y1l) (ton/y1l) Degeri (TEP/y1l)

Adana 1.038.237,00 50.904,71 5.791,50

Antalya 1.283.552,00 379.112,90 46.939,81

Burdur 78.079,00 18.593,04 2.315,52

Hatay 904.035,00 56.798,26 6.591,86

Isparta 764.382,00 55.890,79 6.943,40

Kahramanmaras 377.745,00 85.293,69 10.637,63

Mersin 1.769.646,00 921.634,85 114.527,56

Osmaniye 109.689,00 5.319,40 600,96

Toplam 6.325.365,00 1.573.547,64 194.348,24

Akdeniz bolgesinde sebze bitkilerinin yiiksek miktarda tiretimi yapilan ve enerji potansiyeli yiiksek olan tiirleri
basta domates ve salatalik olmak iizere biber, kabak, patlican, havug¢, marul gibi tiim mutfak sebzelerdir. Bu
bitkilerin ve diger iiretimi yapilan sebze bitkilerinin toplam iiretim miktar1 8.676.052,00 Ton/y1l’dir. Bu iiriinlerden
olusan atik ise 3.921.291,18 Ton/yil’dir. Atiklardan elde edilebilecek toplam enerji miktart 490.161,40
TEP/yil‘dir. Bu degerler Tablo 6’da detayl olarak verilmistir.
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iller Sgbze Bitkileri Uretim Bitkisel Atik Miktar1 Bitkis§l Atiklarin Enerji
Miktar1 (ton/y1l) (ton/y1l) Degeri (TEP/y1l)
Adana 1.414.161,00 528.537,72 66.067,22
Antalya 4.020.668,00 1.799.032,96 224.879,12
Burdur 197.815,00 113.954,04 14.244,26
Hatay 743.475,00 442.576,26 55.322,03
Isparta 133.247,00 57.791,66 7.223,96
Kahramanmaras 233.959,00 105.127,37 13.140,92
Mersin 1.703.049,00 800.054;19 100.006,77
Osmaniye 229.678,00 74.216,98 9.277,12
Toplam 8.676.052,00 3.921.291,18 490.161,40

Niifus yogunlugunun en yiiksek oldugu yerlesim yerleri olan sehirlerde kullanim sonucu bir siirii attk meydana
gelmektedir. Bu atiklar1 belediyeler organik ve inorganik olarak ayirmaktadirlar. Organik atiklardan gazlastirma
sonucu enerji elde edilir. En ¢ok organik atik miktar1 Antalya ve Adana illerindedir. Bu illere biiyiik biyokiitle
santralleri kurulabilir. Akdeniz bélgesinde kentsel organik atik miktar1 1.496.723,24 Ton /yi1l’dir. Bu atiklarin
enerji degeri ise toplam 249.284,71 TEP/yil’dir.
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Tablo 7. Akdeniz Bélgesi Illere Gére Kentsel Organik Atik Kaynakli Biyokiitle Miktar1

Kentsel Organik Atik Miktari

Kentsel Organik Atiklarin

Tlter (ton/y1l) Enerji Degeri (TEP/y1l)
Adana 328.187,42 55.791,86

Antalya 343.699,20 58.428,86

Burdur 37.597,96 5.263,71

Hatay 219.324,11 37.285,10

Isparta 61.593,21 8.623,05
Kahramanmaras 157.163,70 26.717,83

Mersin 276.407,78 46.989,32

Osmaniye 72.749,86 10.184,98

Toplam 1.496.723,24 249.284,71

Ormanlik alanlardan elde edilen biyokditlenin bir kismi hasat sirasinda ormanda birakilmaktadir. Ormanda
birakilan atik biyokditlenin toplanilmasi zorlu bir siiregtir. Ormandaki‘atik miktarinin belirlenmesinden sonra bu
atiklar i¢in uygun toplama merkezleri olusturulmalidir. Atiklarin nem degerlerini miimkiin oldugunca minimum
miktarda tutmak icin gesitli onlemler alinmalidir. Bu yontemler biyokiitlenin 1s1l degerini arttirsa da depolama ve
nem azaltma igleminde bir maliyet ortaya g¢ikacaktir. Tiim bu maliyetler ve sinirlamalar gbz 6niine alinarak bu

atiklarin degerlendirilmesi igin gazlastirma yontemiyle ¢alisan bir biyokiitle santrali kurulabilir.
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Tablo 8. Akdeniz Bolgesi Orman Bolge Miidiirliiklerine Gére Orman Kaynakli Biyokiitle Miktari

Uretime Konu Siiceyrattan Elde Orman Atiklarimin
iller Edilmeyen Uretim Edilebilecek Yillik Enerji Degeri
Artiklari (ster/y1l) Uretim (ster/y1l) (TEP/y1l)
Adana Bolge Midirligic ~ 730.000,00 58.000,00 175.995,00
Antalya Bolge Miidiirligiic  209.785,00 10.706,00 49.370,00
Isparta Bolge Mudiirligiic. ~ 5.800,00 1.000,00 1.508,00
Kahramanmaras BSlge 3, 456 9 5.525,00 8.421,00
Midirlagi
Mersin Bolge Midirliigi  198.800,00 47.500,00 54.349,00
Toplam 1.176.841,00 122.731;00 289.643,00

Tablo 9. Akdeniz Bolgesi Biyokiitle Potansiyeli

Enerji Kaynagi

Enerji Degeri (TEP/y1l)

Biiyiikbag Hayvan Kaynakli Hayvansal Atiklarin Enerji
Kiigiikbag Hayvan Kaynakli Hayvansal Atiklarin Enerji
Kanatli Hayvan Kaynakli Hayvansal Atiklarin Enerji
Tarla Bitkileri Kaynakli Bitkisel Atiklarin Enerji

Bahge Bitkileri Kaynakli Bitkisel Atiklarin Enerji
Sebze Bitkileri Kaynakli Bitkisel Atiklarin Enerji
Kentsel Organik Atiklarin Enerji

Orman Atiklarinin Enerji

Toplam

82401.63
9064.86
16621.62
1436791.82
194348.24
490161.40
249284.71
289643.00
2768317.28

Akdeniz bdlgesi biyokiitle potansiyeli toplam olarak 2768317.28 TEP/y1l’dir. Bu biyokiitle potansiyelinin biiytiik
bir miktar1 enerjiye doniistiiriilebilir. Bunun i¢in kullanilmasi uygun olan yontemlerden bir tanesi de gazlastirma
yontemidir. Biyokiitle potansiyelinin %96’sim1 Orman, Bitki ve Kentsel atiklar olusturmaktadir. Bu atiklar
hayvansal kaynakli atiklara gore daha kuru oldugu i¢in gazlastirict da daha kolay bir sekilde yanma performansi

gosterir. Bu acidan gazlastirma sistemi Akdeniz bolgesi i¢in oldukca uygundur.
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Sekil 1. Akdeniz Bolgesi Biyokiitle Potansiyeli
SONUC
Diinyada her gecen giin enerji ihtiyaci artmaktadir. Artan bu ihtiyaci kargilamak i¢in enerji liretimi de artmakta ve
daha ¢ok fosil yakit kullanilmaktadir. Enerji iiretiminin artmasi ¢evrenin kirletilmesine sebep olmaktadir. Kirlenen

cevre neticesinde diinya iklimi degismekte olup dogal afetlere sebep olmaktadir. Bu durum gelecek nesillerin
yasamini tehlikeye atmaktadir. Siirdiiriilebilir bir ¢evre i¢in bu durum olduk¢a vahimdir.

Sonug olarak bu ¢alismada Akdeniz bolgesi biyokiitle potansiyeli belirlenmistir. Bu potansiyel siirdiiriilebilir bir
cevre i¢in cok dnemlidir. Tamamen temiz ve yenilenebilir bir enerji kaynagi olan biyokiitle enerjisi daha temiz bir

cevre ve daha yasanabilir bir diinya hedefine ulasilmak i¢in insanoglunun en biiylik yardimcilarindan birisi
olacaktir.
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AKILLI ULASIM SISTEMLERINDE iPHONE VE ANDROID
TEMELLI SURUCU BILGILENDIRME SISTEMLERI
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gulturker@sdu.edu.tr, akifkutlu@sdu.edu.tr

Ozet: Giiniimiizde artan arag sayisi ile olusan trafik promleminin ¢oziimii olarak, elektronik ve
bilgisayar teknoljileri ile desteklenen uygulamalarin yer aldig1 Akilli Ulagim Sistemleri (ITS-Intelligent
Transportation System) ¢alismalari siirdiiriilmektedir. Siiriicii, yaya ve yolcu agisimndan daha giivenli bir
seyahat ortami saglamak ve trafigin diizenli akigini siirdiirmek igin Trafik Yonetim ve Denetim
Sistemleri (TMS-Traffic Management System) ile merkezi bir noktadan kontroller saglanmaktadir. Bir
trafik aginda veri toplama, veri isleme, iletisim, bilgi dagitimi ve bilgi kullanimu siireglerinin koordineli
olarak siirdiiriilmesini hedefleyen Akilli Ulasim Sistemleri, arag ve. cevre haberlesmelerinde
VANET(Vehicular Ad-Hoc Network), DSRC(Dedicated Short Range. Communication) gibi
teknolojiler ile 6n plana ¢ikmaktadir. Ayrica trafik haberlesme sistemleri icerisinde hizla ilerlemekte
olan mobil teknolojisi gelistirilebilir ve entegre edilebilir'6zelligi ile ara¢ bilgisi, gevre bilgisi, tarfik
ortam1 hakkinda siiriicii bilgilendirme sistemlerini desteklemektedir. Bu ¢aligma ile iPhone ve Android
akilli telefonlart kullanilarak yapilan siiriicii bilgilendirme sistemleri arastirilmis ve OBD II(Onboard
Diagnostic) araciligi ile ara¢ network bilgisinin dahil edildigi uygulamalar incelenmistir. Caligmalar
icinde OBD II standartli diyagnostik cihazlarinin iPhone ve Android telefonlar ile baglanti saglayarak
ara¢ ECU(Electronic Control Unit) bilgilerine erisilmesine dikkat ¢ekilerek arag i¢i network olan CAN
Bus(Controller Area Network Veri Yolu) bilgilerinin trafik yonetim ve denetimi saglayan birgok
caligmada kullanibilecegine deginilmistir. Siiriiciiler trafik yogunluk haritalar iizerinden tarfigi takip
edebildikleri gibi olast kaza durumlarina karst farkli kaynaklardan anlik elde edilen veriler ile
uyarilmaktadir. Bylece kazalarin en aza indirilmesi ve giivenligin saglanmas: icin trafikte arag
durumu, yol durumu, ¢evre bilgisi gibi pek ¢ok degiskenin siiriicii tarafindan takibi saglanmaktadir.
Anahtar Kelimeler: Akilli Ulasim Sistemleri, OBD II, DSRC, iPhone, Android

IPHONE AND ANDROID BASED DRIVER INFORMATION
APPLICATIONS IN INTELLIGENT TRANSPORTATION
SYSTEMS

Abstract: Today for the solution of traffic problem occured as a result of increasing number of vehicle,
studies of Intelligent Transportation System (ITS) involving applications which supported with
electronic and computer technologies are going on. Controls from a central point is provided via Traffic
Management System (TMS) to maintain the steady traffic flow and a safer travel environment in terms
of drivers, pedestrians and passengers. ITS that aims maintain a coordinated processes of data
collection, data processing, communication, information dissemination and use of information in a
traffic. network, comes to the fore by technologies like VANET(Vehicular Ad-Hoc Network),
DSRC(Dedicated Short Range Communication) in vehicle and environment communication. Also
mobile technology advancing rapidly in traffic communication systems support driver information
system about the traffic environment with its developable and integratable features. In this study, driver
information systems are investigated using iPhone and Android smartphones and OBD II (Onboard
Diagnostic) applications via vehicle network information is included have been examined. In the
studies, attention is drawn to accessing vehicle ECU information via diagnostic devices using OBD II
standart by communicating with iPhone and Android devices and it is mentioned that the vehicle
network CAN Bus informations can be usable for a lot of study providing traffic management and
control. Drivers not only can watch the traffic on traffic congestion maps but also warned via the instant
data obtained from different sources against possible accidents. Thus it is provided that drivers can
follow plenty of variables such vehicle condition, road conditions, environmental knowledge to ensure
security and minimize accident numbers.

Keywords: ITS, OBD II, DSRC, iPhone, Android
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GIRiS

Akillt Ulasim Sistemleri - AUS (ITS - Intelligent Transportation Systems) trafik akisinda giivenli ve diizenli bir
ortam olusturmaya yonelik ulagim ¢oziimleri ireten bir sistemdir. AUS otomotiv teknolojisi ile birlikte elektronik
ve bilgisayar teknolojilerinin ulagimi diizenleme ve yonlendirme kullanimina dayanan kameralar, yol sensorleri,
degisken mesaj sistemleri, mobil bilgi sistemleri, sinyalizasyon sistemler gibi ¢esitli sistemlerle desteklenmektedir
(Plan-2014). AUS uygulamalan trafik dengesizliklerinin olusumunu ortadan kaldirmak igin potansiyel bir
¢ozliimdiir ve bunun i¢in analitik metotlar kullanilmaktadir (Ngoduy, 2013). Akilli ulasim sistem teknolojisini
kullanmakta olan gelismis yardim sistemleri (ADAS-Advanced Driver Assistance System) ve gelismis gezgin
bilgi sistemi (ATISs- Advanced Traveller Information Systems) uygulamlari mevcuttur (Fukushima, 2011,
Cantarella, 2013). Akill1 yaya ge¢idi sistemleri, mobil trafik bilgi sistemleri, serit uyar: sistemleri, kor nokta bilgi
sistemleri, uydu teknolojileri, 3G, Wi-Fi, Bluetooth’u iceren mobil teknolojiler ve e-call gibi uygulamalar1 drnek
gosterilebilir (Plan-2014).

Akilli Ulagim Sistemlerinin temelini bilgi ve kontrol teknolojileri olusturmaktadir, ancak insan faktoriiniin hayati
bir 6nemi oldugundan olduk¢a karmagik bir durum ortaya ¢ikmaktadir. Bu nedenle temel AUS teknolojileri
profesyonel bir ulagim saglamak icin AUS ekipman ve imkanlarinin her asamada insan faktoriini katmalidir
(Jarasuniene, 2007). Gelisen mobil cihazlar kablosuz haberlesme teknolojilerinden Wi-Fi,3G ve 4G internet veri
iletisim standartlarini ve GPS konum belirleme teknolojilerini desteklemektedir. Akilli telefonlarda gelisen yazilim
ve donanim esnekligi ile ara¢ haberlesmesi yol trafigi, ara¢ kazasi, yol yapisindan kaynaklanan gecikme ya da
kaza gibi arag bilgi agindan faydali bilgileri goriintiileyebilmekte ve 6zellikle AUS i¢in daha iyi bir trafik yonetimi
ve denetimi saglanmasina yardimci olmaktadir (Keeratiwintakorn, 2009).

Yiiksek hesaplama hizi ve kablosuz haberlesme imkani saglayan akilli telefonlar ile uygun bir arabirim
kullanilarak mevcut araglarin bilgisi siiriis esnasinda kullaniciya iletilmektedir (Zaldivar, 2011). Symbian,
Windows Mobile, Android ve i0S isletim sistemleri i¢in gelistirilmis farkli veri kaynakl trafik uygulamalar1
gelistirilmektedir (Rao, 2014). Cok yaygin kullanilmakta olan Navigasyon uygulamalarinin yani sira cep
telefonlar1 tizerinden Akilli Ulagim Sistemleri tarafindan alman verilerin Trafik Kontrol Merkezleri tarafindan
degerlendirilmesi sonucu siiriiciileri bilgilendirme uygulamalari desteklenmektedir. Cep telefonlarindan canli
trafik goriintiileri, trafik ve yol bilgileri, hava durumu bilgileri, hedef nokta i¢in tahmini en kisa ulagim siiresi gibi
¢ok sayida anlik veriler izlenebilmektedir(Campolo, 2012, Chuang, 2013).

Diinyada giin gegtikge otomotiv sanayi tirtinleri talebi artmakta ve motorlu arag satislarina bakildiginda en fazla
satilan aracin otomobil oldugu goriilmektedir (Internet-1, 2015). Cok sayida teknoloji ile desteklenmekte olan
giinlimiiz araglar trafikte siirlis giivenligini 6n plana ¢ikarmaktadir. Ancak Trafikte kazalari en aza indirmek igin
araglarin teknoloji olarak donanimli olmasi yeterli degildir (Hunphrey, 2003, Goroner, 2008). Kazalarda en fazla
insan faktorii sebep olarak gdsterilmektedir (Istatistik, 2015). Siiriiciiniin, trafik yogunlugu, trafikteki arag durum
bilgileri ve yol durum bilgilerine siirii"esnasinda sahip olmas1 hata yapma riskini azaltmaktadir (Yang, 2013,
Zhang, 2012). Trafikteki diger araglara ait bilgiler mevcut iletisim teknolojileri kullanilarak elde edilebilir.
Kazalarm en aza indirilmesi ve giivenligin saglanmasi i¢in trafikte ara¢ durumu, yol durumu, ¢evre bilgisi gibi pek
cok degiskenin siiriicii tarafindan bilinmesi 6nem tasimaktadir (Fukushima, 2011, Milanes, 2012, Cho, 2009, Huth,
2013).

Bu calismada, veri toplama, veri isleme, ve iletisim yetenekleri olan mobil teknolojilerin gelistirlebilir ve entegre
edilebilir sistemler olarak siiriicii bilgilendirme sistelerine olan katkisi arastirilmustir. ilk boliimde arac ici
kullanilan haberlesme sistemleri ve araglar arasi kullanilan haberlesme sistemleri agiklanmugtir. Trafikte araglarin
birbirleri ile haberlesmelerinin 6nemine deginilmistir. Sonraki boélimde iPhone akilli telefonu iizerinden
haberlesme saglayan uygulmalarin bir literature taramasi verilmistir. Son boliimde de yine siiriicii bilgilendirme,
araglar arasi iletisimi saglama, tarfikte anlik durum takibi gibi ¢aligmlarin android igletim sistemi i¢in gelistirlmis
uygulamlart verilmistir.

ARAC HABERLESME SiSTEMLERI

a) Arac ici haberlesme Teknolojileri

Araglarda yer alan sensorler ¢evrelerini algilarken aktivatorler(uygulayicilar) sensorlerden gelen bilgiler ile farkli
eylemler gergeklestirirler. Arag i¢ci kompanentlerin birbirleri ile haberlesmesini saglayan ECU (Electronic Control
Unit) yani elektronik kontrol sistemi veri sinyali iireten sensorlerden aldigi bilgiyi degerlendirerek aktivatorlere
aktarilmast ile uygun hareketin yapilmasini saglar (Internet-2, 2015).

SAE (Society Automotive Enstitue) tarafindan arag¢ network bilgilerine erisim i¢in OBD II (On-Board Diagnostic)
standard1 gelistirilmistir. Sekil 1°de verilen arag tani-teshis baglanti konnektorii (DLC-Diagnostik Link Connector)
SAE J1962 olarak bilinen ortak bir tasarim ve pin ¢ikislarina sahiptir (SAE, 2014).
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PIN Tammlama PIN Tanimlama

1 | Vendor Option 9 Vendor Option

2 | J1850 Bus + 10 | J 1850 Bus -

3 | Vendor Option 11 | Vendor Option

4 | Chasis Ground 12 | Vendor Option

5 | Signal Ground 13 | Vendor Option

6 | CAN (J-2234) High 14 [ CAN (J-2234) Low
7 | ISO 9141-2 K-Line 15 [ ISO 9141-2 K-Line
8 | Vendor Option 16 | Battery Power

Sekil 1 OBD II SAE J1962 standart Diyagnostik Konnektor

Arag veri yolu sistemleri: CAN, LIN(Local Interconnect Network), FlexRay ve MOST(Media Oriented Systems
Transport) isimli hatlar olmak iizere 4 gesit haberlesme veri yolu kullanilmaktadir.

CAN- ISO 11898 : Elektronik Kontrol Unitesi’nin iletisimde kullanilan network olarak bilinmektedir. Tan1 ve
teshis sistemlerinde yiiksek hizlarda veri aktarimini saglamaktadir. 1980’de kurularak 1991 yilinda OBD’nin
standartlagmasini saglayan Robert Bosch GmbH Kontrol Alan Agi veri hattim1 (ISO 11898) tanimlamistir
(Rodelgo, 2007, internet-2, 2010). Kontrol Alan Agi protokolii otomotiv uygulamalarinda giiclii bir seri veri
iletiminin olusturulmasi amaciyla tasarlanmistir. KAA diigtimler 1 Mbit/s veri iletim hizi ile 40 m ve 40 Kbit/s
veri iletim hizi ile 1000 m’lik bir veri yolu lizerinden baglanabilirler. KAA veri hatt1 2008’den beri OBD igin tek
yetkili arabirimdir ve 6zellikle yaklasik tiim kisisel ve ticari arag iireticileri tarafindan kullanilmaktadir (internet-
4,2015, Hilpert, 2011).

LIN : Arag network’ii igerisinde sensor ve akivatorlerin diisiik maliyet ile entegrasyonunu saglamak icin kullanilir.
Kiiciik 6l¢ekli subnet’ler olusturur.

Flexray : Giivenligin kritik oldugu uygulamalar igin bu yiizyilda gelistirilmis bir Bus sistemidir. Cevaplari belirli
bir zamanda saglar ve yedekli olacak sekilde tasarlanmistir.

MOST : Yiiksek veri oranlari ve 6zel haberlesme mekanizmalari sayesinde arag igerisine ECU eglence sisteminin
entegre edilmesi olarak tanmimlanmustir [Internet-5,2015].

Yukarida kullanim alanlar verilen verilen arag i¢i haberlesme aglarinin hiz, kablo tipi ve uygulama alani 6zellikleri
Tablo 2’de verilmigtir.

LIN CAN FLEXRAY MOST
Hiz 19.2 Kbps Uzeri 1000 Kbps Uzeri 10 Mbps Uzeri 23 Mbps Uzeri
Kablo Tipi Tek DamarliKablo,12 V | Bukimli Kablo, 5V | 2-4 Kablo Fiber Optik Koaksiyel
Direksiyon
Elektrikli Koltuklar, Motor Kontrol, Kontrol(, Cekis Medya Oynaticl,
Uygulamalar . M . . .
Aynalar, Bagaj Kapagi ABS, Gli¢ Aktarimi Kontroli, Aktif Elence
Suspansiyon

Tablo 1 Arag i¢i Haberlesme Aglar1 ve Ozellikleri

b) Araclar aras1 Haberlesme Teknolojileri

Kablosuz iletisim teknolojileri AUS’nin her alaninda gereklilik gostermektedir. Bunlar igerisinde arag bilgi
haberlesme sistemleri (Vehicle information Communication Systems-VICS), yol kenar1 uyaran(beacon-fener), on-
board antenler, elektronik gegis ticreti toplama sistemleri (Electronic Toll Collection Systems-ETC), IR beacon,
GPS (Global Positioning System) 6zellikli hiicresel telefonlar gibi pek ¢ok teknoloji yer almaktadir. 2003 yilinda
DSRC (Dedicated Short Communication) teknolojisi V2I ve V2V haberlesmeleri i¢gin kullanilmaya baslanmuistr.
DSRC 5.850-5.925GHz frekans bandi (5.9 GHz band) halk giivenligi ve 6zel uygulamalar i¢in bir standart olarak
kullanilmaktadir. Ulasim sistemlerinde kablosuz haberlesme yetenegi saglayan bir standart olarak DSRC servisi
otoyollarda 1 km’lik mesafede haberlesme saglamaktadir (Fukushima, 2011, Raw, 2011). AUS’de temel kullanilan
sistemler; 6rnegin konum referansi dijital haritalardan, cografik bilgi sistemlerinden, ulagim veri tabanlarindan
alinabilmektedir. Veri alma asamasinda trafik dedektorleri, hava tahmin kanallar1, otomatik olay raporlayicilar
kullanilarak elde edilen veriler isleme koyulur.
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Haberlesme asamasi, DSRC teknolojisi, hiicresel aglar, mikrodalga, optik fiber aglar gibi teknolojiler kullanilir ve
son olarak bilgi paylasimi kismi dinamik mesaj sinyalleri, internet ve kiosk vb. teknolojiler aracilig1 ile saglanir
(Jarasuniene, 2007).

Akilli ulagim sistemlerinde haberlesme; araglar arast (Vehicle to Vehicle —V2V), arag¢ ve altyap1 arasi(Vehicle to
Infrustructure — V2I) ve arag ile ¢evre arasi (Vehicle to Environment-V2X) olarak farkli haberlesme teknikleri ile
giivenli ve etkili trafik akisina izin verir. Trafikte ara¢ ve gevre arasindaki haberlesme ¢esitli metotlar ile saglanir
(Fukushima, 2011). Ozellikle araglar aras1 haberlesme giiniimiiz arastirmalarinda 6n plana ¢ikmaktadir. Ciinkii,
arag ve cevre arasi yaklagimlar ticari ¢oziimler olarak zaten gelistirilmektedir. Hiicresel aglar genellikle V2I
uygulamalarinda tercih edilirken, V2V haberlesmelerde ad-hoc aglar pratik bir teknoloji olarak diisiiniilmektedir
(Santa, 2008).

DSRC Teknolojisi: 1999 yilinda, Federal iletisim Komisyonu(FCD-Federal Communication Commission)
kablosuz haberlesmeyi saglayan araclar aras1 (V2V-Vehicle to Vehicle) ve arag ile'yol kenari aras1 (V2R-Vehicle
to Roadside) bir frekans spektrumu tahsis etmistir. Komisyon 2003 yilinda da tahsis edilmis kisa mesafe iletisim
(DSRC-Dedicated Short Range Communication) hizmetini kurmustur. DSRC 5.850-5.925GHz. frekans bandini
kullanan(5.9 GHz) kamu giivenligi ve 6zel uygulamalar i¢in gelistirilmis bir iletisim servisidir (Raw, 2011).
DSRC teknolojisi, Iletisim ortaminda araglar arasi haberlesmenin giivenligini destekleyen orta mesafeli
haberlesme hizmeti olarak ortaya ¢ikmistir (Yang, 2004).

DSRC Ozellikleri
Haberlesme Frekansi 5.9 GHz
Bant Genisligi 75 MHz(5850-5925)
Kanal Sayis1 7 Adet 10 MHz
Veri Iletim Hiz1 6-27 Mbps
Basarili Veri Iletim Orani %50-%60
Iletim Yéntemi Yari ¢ift yonlii
Mengzil 1 km

Tablo 2 DSRC Ozellikleri ve Haberlesme Frekanslari

Yol Kenar1 DSRC

Yol Kenar1 DSRC
Anten

Anten

Yol Kenar1 DSRC
Anten

Sekil 2 Karayolu DSRC Teknolojisi Kullanimi

Hiicresel Haberlesme Teknolojisi: Hiicresel haberlesme her zaman altyap yolu ile araglarin haberlesmesi i¢in bilgi
aktarimini etkileyen merkezi koordinasyonu kullanir. Cografi bir alan1 kapsayan bir hiicre agi olusturulmaktadir.
Antenler tarafindan hiicre merkez haberlesme noktalar1 belirlenmistir. Kullanici cihazlart bir radyo arabirimi ile
hiicre baz istasyonlarina baglanirlar. Baz istasyonlar1 ¢gogunlukla kablolu olarak bir aga baglanir. Cekirdek ag
internet ya da telefon agi i¢in erisim ve yonetimi saglamaktadir. Bir hiicresel ag islem yagabilmek i¢in kesin bir
frekansta bantgenisligine ihtiyag duyar.
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GSM sistemi igerisindeki hiicreler farkli frekanslarda islem yapabilmektedirler. Ayni frekans sadece hiicreler arast
girisimi engellemek i¢in iki hiicre arasindaki kesin bir uzaklikta tekrar kullanilir. Hiicresel aglarin islem frekansi
tipik olarak 800MHz ile 2.6GHz araligindadir. Gergekte diisiik frekans, 6zellikle 800-900MHz olan aralik az yol
kayiplart ile sesin yayilmasi igin yeterlidir. Sehirlerde hiicre baz istasyon antenleri normalde binalarm iizerlerine
konumlandirilmiglardir. Performans agisindan 6zellikle yiiksek alict hassasiyetini igeren, 6zel sinyal isleme
yetenegine sahip baz istasyonlarinda mobil cihazlar igin diisiik enerji tikketimi diigiiniilmiistiir (Mangel, 2012).
Ara¢ uygulamalarinda hiicresel iletisimin performansi olduk¢a dnemlidir. V2I uygulamalari hiicresel haberlesme
sistemleri tarafindan makine tipi iletisim olarak adlandirilmaktadir. Sekil 3’de buna 6rnek olarak hiicresel iletisim
ile arag ve ilkyardim birimi haberlesmesi verilmistir.

GPS

GSM
BAZ iSTASYONU

ARA! .
SES ,,m‘;i BiLGI SES

KAZA YAPAN ARAC ILKYARDIM BiRiMi

Sekil 3 Hiicresel Iletisim ile Arag ve ilkyardim Birimi Haberlesmesi

VANET Teknolojisi: Vehicular Ad-Hoc Networks (VANETSs) Akilli Ulagim Sistemleri’nin gelistirilmesinde
onemli bir altyapi teknolojisi olarak ortaya ¢ikmigtir. VANET araglar icin yeni hizmetler etkinlestirmek ve
giivenlik iyilestirmeleri igin sayisiz firsatlar olugturmaktadir. VANETS garpisma uyarisi, trafik ve hava durumu
bilgilerinin giincellenmesi ya da navigasyon hizmetleri gibi aktif giivenlik hizmetlerini ve siiriicii destegini
saglamak i¢in kullanilir. Ad-Hoc aglar bir-aracin diger araglar ile ya da ¢evresindeki sabit bir erigim noktasi ile
kendiliginden ve dogrudan iletisim saglayabilirler (Kausar, 2012). Araglar arasinda kablosuz iletisim saglayan
VANETs diisiik maliyetli dinamik trafik veri transferi saglayan ve yiiksek dogruluklu calisan bir teknolojidir
(Placzek, 2012).

SURUCU BILGILENDIRME SISTEMLERINDE iPHONE

Apple firmasinin mobil.cihazlar icin kullandigy iOS isletim sistemi iPhone, iPad ve iPod Touch iizerinde
caligmaktadir. 10S isletim sistemi iizerinde yazilim gelistirmek i¢in iOS SDK(iOS Software Development Kit)
olarak bilinen i0S yazilim kitinden faydalanilir. Bu yazilim gelistirme kiti C ve Objective C programlama dilleri
kullanilarak yazilmustir. 10S isletim sistemi i¢in gelistirilen uygulamalar Objective C dili kullanilarak yazilir ve
i0S SDK igerisindeki hazir kiitiiphane ve smiflardan faydalanilir.

Wang (2010), yapmis oldugu ¢alismasinda, insansiz bir arag kontrolii i¢in iDriver adinda bir iphone yazilimi
gelistirmislerdir. Gelistirilen iPhone yazilimi ile direksiyon, gaz ve fren pedallari, vites ve sinyaller uzaktan control
edilebilmekte ve ayrica-aracin iistiine yerlestirilen 2 kamera ile tekrar iphone’a broadcast yayin yapilabilmektedir
(Wang, 2010).

Ceuca vd. (2013), yapmis olduklar1 ¢alismalarinda, OBD II CAN veri yolundan alinan verileri okumak ve
kiyaslamak i¢in OBD veri yolunun uzaktan goriintiilenmesini saglayan gomiilii bir system gelistirmigslerdir.
Calismanin asil amaci ara¢ seyir halindeyken aragtan alinan verileri enerjinin geri kazanimiyla iligkilendirerek
yakit tiiketimini azaltmaktir (Ceuca, 2013).

Menard ve Miller (2011), yapmis olduklar1 ¢aligmalarinda, araglarin ger¢cek zamanli izlenebilmesi igin gelistirilen
sistemde iphone 4G ile iphone 3G ‘yi kiyaslamiglardir. Iphone 4G’den aldiklar1 verilerin dogrulugu ve giivenirliligi
test edilerek bu verileri iphone 3G ile kiyaslamiglardir. Bu verileri aracin yol giizergahinda 1.59 km’yi ne kadar
stirede alabilecegi hesaplanmistir. Iphone 4 veriyi her 10 saniyede iphone ise her 8 saniyede bir gondermesine
karsilik iphone 4 {in iphone 3G’ye karsi hata oraninda %4.94’e %]1.1°lik iistiinliigli oldugu ortaya ¢ikmigtir. Eger
ticiincii parti OBD cihazi arabaya takilirsa iphone’un sadece yer tespiti yapabilmesinin yaninda baska veriler de
alinabilmesine imkan verecegi ongoriilmiistiir (Menard, 2011).

Jeong ve Jang (2012), yapmis olduklar1 ¢alismalarinda, siiriictilerin arabadaki arizalari rahatca okuyabilmesi igin
OBDII protokolii doniistiiriicii araciligi ile Wi-Fi baglantisi tizerinden OBDII verilerini okuyan iPhone uygulamast
gelistirmiglerdir. Bu system ara¢ kullanicilarinin aracin durumunu control edebilmesini ve anlamasini ve bdoylece
aract her durumda tamire gotiirerek zaman ve para kaybetmeden aragla ilgilenebilmeleri saglanmistir (Jeong,
2012).

Enriquez vd. (2012), yapmis olduklar1 ¢aligmalarinda, programlanabilir ve genisletilebilir bir OBD cihaz1
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gelistirmislerdir. Bu cihaz ECU {izerindeki ara¢ parametrelerini okuyup ger¢ek zamanli olarak aracin kayip
kaymadig bilgisini takip etmektedir. CANOPNR isimli ¢alismada, aracin kayma bilgisi testler sonucunda dogru
ve giivenilir bir sekilde okundugunu gostermistir. Bilgiler hem yol hem de aracin durumunu goriintiileyebilmek
icin GPS bilgisiyle beraber hiicresel ag ile merkezi sunucuya gonderilir. Ayrica gelistirilen sistem ABS bilgisini
de okuyabilir ve kullamici tarafindan konfigiire edilebilir sekilde tasarlanmustir. Ileriki zamanlarda digger
caligmalara yardimci olabilmesi igin sistem agik kaynak kod kullanilarak tasarlanmistir (Enriquez, 2012).
Fernandes vd. (2011), yapmis olduklar1 ¢aligmalarinda, bir arabayi kablosuz olarak uzaktan kontrolii saglamak
icin, iphone kullanarak I0S SDK platformunda yazilim gelistirip BlackWidow 1.0 mikro denetleyicisi ile uygun
sekilde baglantt kuran bir pilot proje gelistirmislerdir. Deneyde 802.11b kablosuz haberlesme standardi
kullanilmistir (Fernandes, 2011).

Ruta vd. (2012), yapmus olduklar1 ¢alismalarinda, akilli telefon aracilifiyla siiriicii asistanligi igin bilgi tabanli bir
sitem gelistirmislerdir. Akilli telefon ile OBDII iizerinden gelen arag bilgisi internet ortamina aktarilir. Veri fiizyon
ve smiflandirma algoritmalari es zamanli olaylara ve igeriklere uygun c¢ikarimlari koymaya ve ayrimini
yapabilmeye izin verir. Bilgi tabanli ara¢ izleme ve siiriicii bilglendirme sistemis bir Apple iPhone uygulamasi
icinde gelistirilmis ve ger¢ek zamanli test siiriisleri ile degerlendirilmistir (Ruta, 2012).

Menard ve Miller (2010),’in yapmus olduklar1 bir bagka ¢alismada, iPhoneTM 3G nin uygun ve diizgiin bir sekilde
sonug verip vermedigini GPS ile ortak ¢aligabilen arag proplari ile degerlendirmis ve sonuglart kontrol etmislerdir.
Calismada siiriiciiler igin iPhoneTM 3G mobil telefon ve tasit izleme cihaz donanimlar yerlestirilmigtir. PhoneTM
cihazinin her saniye lokasyonu rapor etme yeteneginin aksine, tasit izleme cihazlar1 hiz1 ve lokasyonu 10 sn’de bir
raporlamaktadir. Tasit izleme cihazinin hata faktorii 4.43% olarak;, iPhoneTM cihazinin hata faktérii 4.18% olarak
tespit edilmistir. Tiim c¢aligmalar sonucunda iPhoneTM mobil telefonunun daha dogru sonuglar verdigi
belirtilmistir (Menard, 2010).

Shaut ve Bodenmiller (1996), yaptiklar1 ¢aligmada, stiriiciilerin dikkatsiz, ve giivenli olmayan siiriiglerine kars1
pratik ve ekonomik bir yontem gelistirmislerdir. Bu/yontemde mobil uygulama OBD 1I ile ortak kullanilmistr.
Siiriicii siiriisii degerlendirilen bu sistem ile dl¢iimler sonucu siiriiciiler uyarilarak siiriis performansinin artirilmasi
saglanmistir (Shaut, 2011).

SURUCU BILGILENDIRME SISTEMLERINDE ANDROID

Tahat vd. (2012) yapmis olduklari ¢aligmalarinda, aragtan alinan verilerin siiriicii tarafindan izlenmesini ve olast
arizalarin iireticiye gonderilmesini saglayan mobil cihaz tabanli diisiik maliyetli bir sistem gelistirmiglerdir. Bu
islemi, ECU’dan aldiklar1 anlik veriyi'OBD {izerinden bluetooth araciligiyla internet erisimi olan bir Android
cihaza gondererek yapmiglardir. Ara¢ verileri hiicresel internet baglantist kullanilarak bir sunucuya iletilmistir.
Aracin hayati 6nem teskil eden elektromekanik parametlerinin {reticilere iletilmesi ile aragta olusabilecek
arizalarin belirlenmesi ve tahmin edilmesi saglanmistir (Tahat, 2011).

Teng vd. (2011), hazirlamis olduklari-bildirilerindeki-ama¢ aragtaki ECU biriminden veriyi okuyan Android
tabanli bir mobil cihaz uygulamasi gelistirmektir. ECU’dan alinan veriler ile trafik giivenligi, navigasyon, uzaktan
kontrol saglamak cin gerekli bilgileri iletmek icin telematik uygulamalarindan yararlanmislardir. Sonuglar
grafiksel olarak mobil panelde sanal bir deger olarak goriintiilenmistir (Teng, 2011).

Cheng vd. (2010), yapmus olduklar1 ¢alismalarinda, birden ¢ok ag kaynagini ve Google hizmetlerini kullanabilmek
icin Bluetooth, WLAN, DSRC; GPS gibi teknolojileri bir araya getirerek Android isletim sistemi tabanli tagimabilir
bir telematik system tasarlamay1 amaglamistir. Bunu gerceklestirirken dolasim ve paylasim fonksiyonlarini igeren
heterojen ag yonetim algoritmasi kullanmislardir. Ayrica haberlesme paylagimi ve multimedya akisinin MOST
agryla entegrasyonu da yapilmistir (Cheng, 2010).

Gabala ve Gamec (2012), yapmis olduklari ¢alismalarinda, Bluetooth haberlesmesine dayanan bir otomotiv
diyagnostik cihazi kullanan/OBD II arabirimi yoluyla ara¢ haberlesmesindeki sorun analizlerini incelemislerdir.
Otomotiv sektortinde yaygm kullanimi olan ve Bluetooth haberlesmesini kullanan OBD II arayiiziinii kullanarak
Android isletim sistemli mobil cihazlarda kullanilabilen ve gercek zamanli veri aktarmaya imkan veren bir yazilim
kullanmiglardir. CAN OBD 1I arayiizli ile haberlesmeyi ELM 327 islemcisi olan bir diyagnostik cihaz ile
gerceklestirmislerdir (Cabala, 2012).

Magana vd. (2012), sezgiye dayali eko-siirlis asistaninin mimarisi {izerine yaptiklari ¢alismada yiiksek viteste
stirlis, sabit hizla siiriis yumusak bir sekilde yavaslama gibi klasik eko siirlis nerilerini degerlendirir. Aracin
ilerledigi ¢cevreyi modelleyebilmek i¢in Bluetooth, Wi-fi gibi ¢coklu ag bagsantilar1 ve kamera, GPS gibi sensorleri
igeren Android cihazlar kullanilmistir. Aracin bilgilerini toplayabilmek igin OBD II portu kullanilmigtir. Arag
cesidinden bagimsiz olarak kullanilabilen bu sistem yakit tiikketimini diislirebildigi ve gilivenligi arttirabildigi
gozlenmistir (Magana, 2012).

Diewald vd. (2012), yapmis olduklari Android tabanli V2X tabanl: siiriicii asistan1 sisteminde Merkez Trafik
Servisleri’'nden (CTSs-Central Traffic Services) alinan trafik bilgileri V2X haberlesme servisi ile siirticliniin akill
cihazina iletilmektedir.
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Kullanicinin akilli cihazinda siiriiciye hem aracin bulundugu konumun harita {izerinde cevresel bilgileri
gosterilmekte hem de trafik kaza durumu gibi 6nemli uyarilar mesaj seklinde gosterilmektedir (Diewald, 2012).
Zaldivar vd. (2011), OBDII arayiizii iizerinden tasit bilgilerini goriintiileyebilen kazalari tespit edebilen android
tabanli bir uygulama gelistirmisleridir. Kazay1 algilamak icin ¢arpisma aninda yolcularin maruz kaldigr G
kuvvetini tahmin edebilmekte ve hava yastiklariin tetiklenmesini hesaplayabilmektedir. Sistem kazadan hemen
sonra 3 saniye i¢inde kazay1 algilayarak acil servisi arayip belirlenen adreslere SMS veya e-posta atabilmektedir
(Zaldivar, 2011).

Kim vd. (2014), yapmis olduklari makalelerinde, android platform tabanli ¢ok girisli genisletilebilir bir arag
eglence sistemi uygulamislardir. Bu sistem sayesinde siiriiciilerin ¢ok fazla {icret 6demelerinin ve araglarina
eglence sistemlerini ekleme durumunda siiriicelerin karmasik islemlerle ugragmalarinin oniine gecilmesi
saglanmigtir (Kim, 2011).

Yang vd. (2013), yapmis olduklar1 makalelerinde, Android tabanli bir mobil cihaz ile hibrit elektrikli araclar i¢in
OBD II tan sistemi kullanilarak uzaktan kontrollii CAN veriyolu izleme ve diyagnostik sistemi gelistirilmistir.
Bu sistem, ELM327 diyagnostik haberlesme cihazi kullanilan ve kablosuz uzak merkeze baglanti saglayan ucuz,
kullanilabilir ve akilli cihazlarla genisletilebilir niteliktedir. OBD II ve android telefonlar kullanilmistir. ELM327
ile haberlesen ve kablosuz goriintiilemede kullanilan onu 6ne gegiren etkenlerdir. Java ile gelistirilen istemci ve
sunucu prototipi gercek zamanli toplanan veriler ile test edilmistir (Yang,2013).

Su vd. (2012), yapmis olduklar1 ¢alismalarinda, IEEE tarafindan bir standart haline getirilen 802.11p AUS
sistemleri destekleyen arag ortamlarina kablosuz erisim (WAVE-Wireless Access in Vehicular [Environment)
sagladigina deginerek, bu sistemin kullanilmasi igin 802.11p’yi. destekleyen donanima ihtiya¢c oldugunu
belirtmiglerdir. Bu nedenle farkli bir yontem olarak ¢aligmalarinda, Android telefon kullanarak Wi-Fi {izerinden
araglar arasi haberlesen bir arag ici sistem gelistirmislerdir. Deney sonuclart bu sistemin hem kolay uygulanabilir
oldugunu hem de VANET ig¢in diger sistemlerden daha rahat adapte edilebilir oldugunu goéstermistir (Su, 2012).
SONUC

Bu ¢aligmada arastirilan iPhone ve Android akilli telefonlar1 kullanilarak yapilan siiriicii bilgilendirme sistemleri
OBBD II diyagnostik cihazlari ile aracin ECU birimine ait verileri CAN veriyolu tizerinden verilerin izlenmesini
saglamaktadir. OBD II(Onboard Diagnostic) aracilig1 ile arag network erisimi sayesinde arag bilgilerinin siirciilere
aktarilmasini saglamasi trafikte olasi ariza durumlarinin erken tespitini kolaylastirmaktadir. Akilli Ulagim
Sistemlerinde yapilan mobil ¢alismalar incelendiginde yol, ¢evre, hava‘durum gibi bilgilerin yanisira aracin CAN
veri yolu bilgilerine erisim saglama ¢aligmalarinin gelistirildigi goriilmiistiir. Trafik yonetim merkezleri tarafindan
yol durum, hava durum, ¢evre durum bilgileri kolaylikla elde edilmekte ve trafikte siiriiciiler ile elektronik panolar
ya da radio ortak yayini lizerinden paylasilabilmektedir. Ancak her araca ait arag igi veri trafigine ait bilgiler trafik
yonetim merkezlerine iletimi igcin her aragta OBD /I diyagnostik doniisiitiiriicii cihazlarin bulunmasi
gerekmektedir. Mobil cihazlarin kablosuz Wi-Fi ve Bluetooth teknolojilerini desteklemeleri sayesinde OBD 11
diyagnostik cihazlarina erisim kolaylagmistir. iPhone ve Android temelli incelenen uygulmalarin aracin CAN veri
yoluna kablosuz erisimi ile araca ait anlik olarak hiz, RPM, motor sicakligi, fren sistemi, hava yastik bilgileri,
lastik basinglar1 ve motor yag1 seviyesi gibi daha bircok elektronik sensor verilerine erisim imkani saglar. Yapilan
caligmalardaihtiya¢ duyulan veriler alinarak olasi hata ve kazalarin 6niine gegilmesi i¢in iPhone ve Android akilli
telefonlar iizerinden siiriicli uyart sistemleri gelistirmislerdir. Mobil cihazlarin en biiyiik avantajlarindan biri olarak
goriilen GPS teknolojisi ile yer ve konum belirleme 6zelligi trafik uygulamalarinda kolaylik saglamaktadir.
Android mobil teknoloji telematik sistemlerine uyarlamak icin diger GPS, DSRC, VLAN gibi teknoljiler ile
heterojen galismalar yapilmistir. Siirticiiler trafik yogunluk haritalar lizerinden tarfigi takip edebildikleri gibi olas1
kaza durumlarina kars1 farkli kaynaklardan anlik elde edilen veriler ile uyarilmaktadir. Boylece kazalarin en aza
indirilmesi ve giivenligin saglanmasi i¢in trafikte ara¢ durumu, yol durumu, ¢evre bilgisi gibi pek ¢ok degiskenin
siiriicii tarafindan takibi saglanmaktadir. Sonug olarak mobil cihazlarin kablosuz veri iletisimi, GPS destegi, ivme
destegi, GPRS destegi gibi 6zellikleri sayesinde trafik takip ve siiriicii bilgilendirme sistemlerinde kullanimi
yayginlagsmaktadir. Mobil teknolojinin bir ¢ok trafik haberlesme uygulmasinda yer alarak siiriiciileri olasi hata
kaza durumlarina kars1 desteklemekte oldugu yapilan ¢alismalardanda anlasilmaktadir.
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AN APPLICATION FOR THE DEVELOPMENT OF PROCESS
CONTROL TRAINING SET
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Abstract: In this study, a design, flexible and can work on many platforms, has been made for process
control education. Design is an electronic board, communicated with equipment of proses control
training set made by the Bytronic. Electronic card is capable of such these features; sensor reading
(PT100), temperature control and fluid flow control etc. Software has been developed inside
microcontroller located on the electronic board. This software can be achieved data transfer by
connecting with the computer via USB. Thus, process control training set can be made from programs
such as Matlab Labview, .Net etc. This provide a great convenience and flexibility for students. In this
study will be described electronic cards and computerized control methods designed.

Keywords: Process Control Training Set
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AN APPLICATION OF ENVIRONMENTAL ECONOMIC
DISPATCH USING GENETIC ALGORITHM
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Abstract:In the economic load dispatch, power plants are operated at minimum cost, but
environmental pollution caused by fossil-fueled electric power plants is not considered. Therefore, new
solution suggestions have come up due to the growing environmental problems in recent years. One of
this suggestions is environmental economic load dispatch which aims to both operation of plants at
minimum cost and trying to minimize the amount of emissions. In this study, 6-generator system with
three load demands 500, 700 and 900 MW is tested to solve environmental economic load dispatch
problem. Genetic algorithm from heuristic optimization methods is preferred for this problem. The
results which transmission losses are considered are compared with the other studies in the literature.
These results show the effectiveness and superiority of the method over economy and reduction of the
emission.

Keywords: Environmental Economic Dispatch, Genetic Algorithms; Optimization, Emission
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AN EXAMPLE REGION WORK IN THE CONTEXT OF
SOCIAL MUNICIPALISM: CEYHAN MUNICIPALITY
EXAMPLE

Ummii Saliha EKEN INAN
Academic Selguk University
saliha_eken@hotmail.com

Breaking politic layers under the effect of globalism has led the understanding of social state
to become clearer.Within this period the result of orthographic projection of social state
reflected from center to local.These reflections presents differences onthe application
size.Especially demographic features (age,sex,socio-cultural structure:...) ,social features
(being aware of enviromental and local problems ,volunteering ,focusing on solution.,,,),
handling the physical conditions and economic conditions the understanding of local social
municipality work and voters perception of these developments can be easily observed and
getting negative or positive feedback can be faster.

Our work will be evaluated by studying the social municipalism applications in-alocal
municipality that produces and practices new and sustainable projects with the understanding
of social municipalism, voters number, collecting data in a selected small town that was
evaluated economically and politically. The municipality we examine in our study is a small
town that especially has a worldwide politic importance as it lies on Ceyhan-Baku pipe
line.For this reason ,getting a lot of immigration and voters number related to this was
considered and by evaluating political composition and doing essential conversations early
access was supplied .

SOSYAL BELEDIYECILiK BAGLAMINDA BiR (")RN}EK
ALAN CALISMASI: CEYHAN BELEDIYESI ORNEGI

Ummii Saliha EKEN INAN
Ogretim Gorevlisi
Selcuk Universitesi

saliha_eken@hotmail.com

Kiiresellesmenin  etkisiyle. politik katmanlarin kirilmas: sosyal devlet anlayisinin daha
belirginlesmesine yol agmustir. Bu siirecte sosyal devlet anlayisinin dikey izdiisiim sonucu, merkezden
yerele dogru yansimustir. Bu yansimalar uygulama boyutunda farkliliklar arzetmistir. Ozellikle
demografik ozellikler (yas, cinsiyet, sosyo-kiiltiirel yapi...), toplumsal &zellikler (gevresel ve yoresel
sorunlarin farkinda olmak, goniillii katilim, ¢dziim odaklilik...),fiziki kosullar ve ekonomik kosullar ele
alindiginda yerelsosyal belediyecilik anlayis1 ve segmenlerin bu gelismeler karsisinda algilar1 ¢ok daha
rahat gozlenebilmekte ve olumlu yada olumsuz geribildirim alinmasi ¢ok daha hizli olmaktadir.

Calismamuz yerel bir belediyede sosyal belediyecilik uygulamalarinin incelenmesi, sosyal belediyecilik
anlayisinda stirekli yeni ve siirdiiriilebilir projeler {iretilmesi ve uygulanmas: esasindan hareket eden;
segmen sayisi, ekonomik ve politik 6nemi agisindan degerlendirilerek se¢ilmis bir ilgedeki verilerin
toplanmasi, degerlendirilmesi gergevesinde gerceklestirilecektir. Calismamizda inceledigimiz belediye
ozellikle Ceyhan Bakii Boru Hattinin i¢cinden gegmesi dolayisiyla Diinya ¢apinda politik 6neme sahip
olan bir ilge belediyemizdir. Bu sebepten ¢ok fazla gé¢ almasi, buna bagl olarak segmen sayisi goz
onlinde bulundurulmus dolayisiyla siyasi kompozisyonu degerlendirilerek gerekli goriismeler
saglanmis ve veri toplama konusunda kolay erisim saglanmigtir.
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INTRODUCTION

Among economic developments ,as one of the triggering powers of globalisation there are liberalisation of market
movement and liberalisation of capital movement.World governments are opening their borders without resisting
fast and constant economic development. The same mobility is not only limited with the politic levels crash but
also brings regional crash. The management skills and politic tools of central actors are different from the
management skills and politic tools of local actors. The regional migrations due to geographic and economic
conditions in Turkey causes some negative economic and kind of social results.This position makes effect
differences on the service that is given to citizens from central administration to local administration.Local
governments by means of narrow-scoped and result-oriented solutions managed to attract citizens by this they
reached active participant feedbacks. Especially on the purpose of overcoming family problems ,projects on setting
living conditions suitable for human life,joining organizational life,supplying the needs of poor people ,to maintain
social peace and trust and justice gave effective results by the help of municipalitylaws and provincial special
administration.

In our work, some social politics developed by appearing social municipality system in social government just like
“the charity market Project” that is applied by Ceyhan municipality and other sustainable social projects will be
searched and evaluated. In the implementation part in our work ,data was collected by interviewing face to face
deeply.This data was evaluated by considering the area of examples and reached aimed group.

SOCIAL STATE

Social state is a state that organizational power is used to govern market powers in at least three areas by politics
and administration. One of them is to guarantee a minimum income to individuals and families regardless of their
market value ,secondly to decrease spreading of insecurity that will cause individual and family problems unless
it is done by supporting individuals and families to overcome social risks (aging,illness and unemployment).
Thirdly to provide the best standarts to all citizens without considering the status and class differences in the
generally approved social services frame (Gough, 2008). In this regard social state takes the mission of eliminating
social injustice democratically,providing social peace and social justice by considering all negative life styles that
they will be able to face independently from their socio-economic and cultural structure.

Another definition for social state is that "Social State" or "Social welfare State" is a state that takes on social tasks
and responsibilities, aims to provide minimum welfare conditions including physical , civil ,cultural needs to its
citizens(Oksiiz, 2007: 80). Social state deads up to-application of sustainable social politics by using authority,
arbitrament and control mechanism that is used by organizational administrations. One of the results of global
effect is the process from community state to social state and this caused to complete the breakings of 19 th century
in 20 th century and accordingly be the state term in constitution.

In 1982 Constitution first part second item it says that "Turkish Republic is a Social law state" Second part it says
that "Turkish Republic is a democratic, secular and social law state" (http://www.mevzuat.gov.tr/kanunlar.aspx).
In addition to this-we met "social state" in 1961 Constitution. In 1961 Constitution beside citizens rights to live
independently, term of state that provides its citizens a life that can be lived humanly is also mentioned.

SOCIAL MUNICIPALITY

Local administrations,, prepare and implement different social programs like social blocks, social services, social
aid, health, education and protecting environment especially for disadvantaged groups. Municipalities that fulfill
social politics in local level takes the name of social municipality as the reflection of social state understanding
(Seyyar, 2008:240). Social municipality finds itself a place by providing basic needs of poor people more than
social state practice (Kesgin, 2012:178).

When the nature of local administrations considered; from one side they are administrative units, from another
side they are politic corporations that have collective abilities to decide by their organs (Marcou, 1993:56, Akt.
Sezer and Onder, 2012). In this regard when horizontal and vertical functionality is evaluated, in vertical
functionality regard while they are in administrative presence in applying substructure works, they are more
politic and result-oriented in horizontal regard while they are listening and providing public needs. This results in
municipalities expressed as social municipality in social states hierarchical coordination from center to local.
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Social municipality is a model that gives the mission of planning and organizing to local authority, converts the
public expenses to charities, invest on projects that will implement socio-cultural activities and impowers social
justice and security (Oksiiz,2007:89). In this regard just as Tocquevilla says: "local administrations are democracy
schools " social municipality is "a transparent school" that democracy is showed, rich people reach poor people,
has peace and participation.

Social municipality is a model that gives the mission to local administrations to plan and organize, to canalize
public expenses to health, education and protecting environment, to help unemployed and homeless, to provide
substructure investments for social solidarity and integration with socio-cultural activities and to strengthen social
security and justice among society (Akdogan,2002:35).

In Turkey social municipality aims to repair the failure and devastation of capitalism instead of be an alternative
to it. In Klientalist platform for this reason delivered local welfare is not systematical-and fair. Social municipality
that provides society’s needs partially contributes by delivering some of the income that was obtained from the
activities of local and central actors (Kesgin,2012:176).

Municipalities have to deal with the problems of individuals, families and groups coming from three different
sources (Ates,2009:92), for this reason problems should be described. First one of these problems is poverty,
unemployment and beggary that needs to be interfered urgently especially in big cities that are originated from
implementation and structure of system; second , the problems of individuals and families .because of natural
disasters among their service region and the last one is the position of children, old people and disabled people.
The implementation of social municipality is basically social services and helps that are solution-oriented for the
problems that are coming from these three sources (Celik,2014:6).

The activities that are used to implement public services and social politics in ‘our country ,in other words ,the
changes that happens in their functions in time can be studied by dividing it.into three parts. First one is from the
early years of Turkish Republic to The World War 2 that local administrations are active to provide local services,
second is until the early years of 1990s that central administration is dominant on local one to provide services,
the last one is since 1990s that municipality activities are increased espécially in metropolis ( Ersoz, 2011).

SUSTAINABLE SOCIAL POLITICS

Sustainability is described as providing modern-day needs without sacrificing the needs of future generations at
the same time it is described by OECD that (2001a:13) sustainable development strategies are a chance and it will
be effective to decrease the poverty of national capitals. Sustainability is studied in three axes. From social,
economical and environmental view. As social politics are appeared as a movement to produce solutions for the
negative effects of liberal industrial capitalism yit was evaluated as a politics to maintain capitalism and devastate
the problems. it caused. But nowadays it has a wider meaning and content
(http://sosyalpolitika.weebly.com/uploads/1/4/2/0/14207594/sosyal_politika_11.pdf). By macro perspective
social politics are government policies that gives from rich to poor to maintain social justice (Morris, 1985, akt.Ali

Seyyar).

The basic aim of public services is to improve citizens living conditions according to modern values and increase
the welfare. A good administration is an administration that provides transparency, satisfaction from services and
a participating. In local services of municipalities providing help and service to "the poor" is a must for being a
social state. Social help and service includes providing service to both disadvantaged groups and everybody that
are needed (Negiz, 2011: 323).

There are two important titles among the reports of European Union Ministry Social, Regional and Innovative
Politics Presidency that were published within sustainable social politics. One of them is "active aging" the other
is " the strategy of social sex equality". Active aging is a definition that is developed by WHO in the late 1990s.
WHO is describing active aging as a process that aims to improve chances of health, participation security on top
that is implemented to improve the life quality. This position while providing enough protection, security and
caring , enables them to live in welfare, realization of themselves and enables their needs by themselves, in another
report to sex equality and women "... to reach wise, sustainable and covering aims of European 2020 strategies
the need of using women’s abilities and potential more effectively " http:/www.ab.gov.tr.
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Social policies have some responsibilities, services and rights refer to metropolis municipality and special
provincial administration laws. It says in municipality law 5393 9 th item " municipality provides the need of
neighborhoods and supports financially " and the 13 th item of the same law with Townsman Law title says that
"everybody is the townsman of his/her area and has the right to get all services from local administration. The
helps should be given in human conditions without offending the citizens." According to 14 th item
".....municipality provides the services for city substructure like town planning, water and sewer system ;
geography and city information systems; environment and environmental health, cleaning and solid waste; city
police, fire department, emergency, salvation and ambulance; city traffic; graveyards; wooding, parks and green
areas, accommodation, culture and art, tourism and publicity, hostels for young and university students , social
services and help, marriage, having occupation and skill, developing economy and commerce. Metropolis
municipalities and municipalities over 100,000 population should open guesthouses for women and children. Other
municipalities also can open guesthouses for women and children by considering their financial position. They can
build and repair any grade of state school building, can supply all kinds of tools theyneed, can open and manage
all kinds of places related to health services, can build and repair all kinds of house of worship, can protect the
culture and environment assets and places that are important for historical and cultural part of city. If it is needed
they give sports equipments to encourage young people and supports the amateur sports clubs, can give awards to
sports people, trainers, technical directors, students who have championship or medals at home or abroad by the
decision of municipality committee. Food banking can be done. The/ priority in giving service depends on
municipality’s financial position and urgency of service. Municipality services are given to citizens in the most
appropriate place and way. The way of giving service is chosen according to disabled, old.and poor people’s
position. In 5216 Metropolis Law it says that the local policies will be implemented by municipalities. The law
gives the mission of social problem solving and providing social needs to municipalities. The law number 5216
gives the responsibility of implementing social and cultural services and developing and epening courses and other
facilities for adults, old people, disabled people, women, young people and children to metropolis municipalities.
Town municipalities also can give services for young and children. In the law number 5216 with 24 th item and
5393 with 60 th item the social services and helps for poor, disadvantaged, homeless and disabled people are in
the expenses of municipality. The municipality law number 5393 mentions that municipalities can cooperate with
other institutions. According to the 75 thiitem. of the law municipalities.in their mission and responsibility can
implement projects with public professional organizations and associations working for public benefit. In the
municipality law number 5393, 77 th item it says that municipalities can include voluntary corporations into
sustainable policies and can be integrated with these corporations; with this item municipalities will implement
programs to supply unity and participation in the city that are suitable to voluntary participation in services like
health, education, sports, environment, social services and help, library, parks, traffic, cultural services for old
people, women, children; disabled people, poor and disadvantaged. The same responsibility is given to special
provincial administration in law number 5302 65 th item. By this housewives will be encouraged as potential and
ideal voluntary group in social works.

THE EXAMPLE OF CEYHAN MUNICIPALITY IN SOCIAL MUNICIPAL WORK

The town we studied, Ceyhan, is 43 km away from Adana ,1426 square meter and it has 112 neighborhood. Its
population is 162:000 according to 2012 census and it is on a strategic area that constantly gets migration.
Especially because of Baku-Ceyhan pipe line it also has an importance as it is close to Iskenderun and Mersin port
near Botag. From regional view our town has worldwide politic and economic importance, until the South east
Anatolian Project it got a lot of migration. And it was seen that the public that came by migration has not returned
back and considered as “townsman” by municipality law. This is of course a synthesis for cultural richness but
configuration change in social structure can show fragility. The most significant indicator of this is change in
configuration because of financial differences. Related to this some conflicts occur between the disadvantaged
public and ones who have income over minimum and it is inevitable that income distribution is not fair, the
tolerance and acceptance of these groups because of their cultural differences is difficult and some expectations of
the migrated public and as they are not qualified workers some problems of employment. When all these factors
come together local administrations should be closer to public and be aware of public’s differences and
expectations.

Location is one of the most suitable areas for investing. When it’s geographically and physically considered it is
close to the region that energy, petrol, petrochemical, iron-steel, marine, textile and their by-products . Adana-
Yumurtalik free trade zone is Turkey’s first free trade zone for industry (Ceyhan Report, 2013 ). Beside this as
Adana Industrial Area and Osmaniye Industrial Area reached enough volume, it brings up the foundation of
Ceyhan Industrial Area.
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Ceyhan town is the 64 th among 872 town in our country as unemployment considered. This gives enough
information about family incomes. When the emergency action plans in this report are implemented, public will
participate in organizational working life and social welfare will be better.

Local administrations are the part of Public Administrations. The essential principle of Public administration is to
implement the public service from the closest unit, the principle of decentralization is to implement service by
self-governing units that are elected. Citizens have opportunity to convey their needs, complaints and wishes
easily to local administrations (Karaer, 1987, akt:Henden, 2005 ). Ceyhan Municipality changed after 2014 local
elections. And now they are both giving routine municipality services and sustainable social politics projects. The
first thing a social municipality should do is to draw a map of social configuration. It means that it should get
information about income, culture, education level, age, sex. By this it will know how to give service to public in
justice and effectively (Ugaktiirk vd.,2009:3).

The topics that municipality consider urgently according to social politics are :

¢ to find solutions for the problems of poor, needy, homeless, old and disabled people.

e to increase the productivity of children and teenagers in education.

e to increase the life quality of disadvantaged groups especially women and old and make them produce
again.

e to prevent addiction of young people by increasing cultural, art and sport activities.

e to strengthen public connections by helping parents who have babies.

e to listen public complaints in its place and find solutions.

e to increase the public awareness by increasing the study rates.

e to increase social sensitivity by giving mobility to public in keeping the environment clean and feeding
the street animals.

e to provide public participation in cleaning schools, temples and patient care.

e to provide peace in public by helding meetings and calling experts from different areas.

In our study we used qualitative technique to collect data as interviewing face to face deeply. For this purpose we
asked an appointment from Hatice tiil Kiibra Oztiirk, cultural and social coordinator of Ceyhan Municipality, for
some data. Our study is about‘municipality that works according to social politics and example area is Ceyhan
town. Fast results were taken. The interview last three days at intervals and nearly eight hours. Some questions
were asked to know their municipality from my side but-as our study is mostly about social municipality works
and sustainable policies evaluation you will find only the answers of questions about these;

What isyour understanding of local administration?

Whatkind of election campaign did you carry on?

Did you prepare a progress plan?

What is your social municipality understanding?

What are your projects as a social municipality?

What are the demographic features of local public?

How do you provide the needs ?

What are the reached target in your social policies and your expectations ?

Are there voluntary participations ? if yes, how did you manage to provide it ?

e Did you provide voluntary participation from public, charities, syndicates and non-governmental
organizations ?

e How did you coordinate the members of voluntary unity?

e [s budget given within social municipality budget enough?

e Can you give some information about your "charity market" project?

The answers as a summary we get from Ms. Kiibra Oztiirk are like these ;

We started our work by a democratic election 17 months ago. Turkish Republic is a secular and social law state.
As a reflection of social state Ceyhan municipality is also a social municipality. We are municipality with 162000
population and 112 neighborhood. As a municipality in our legal borders we scanned orphans, disadvantages,
disabled ones, old people, divorced, children and women and we traveled house by house and listened our citizens
problems.
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We founded a team for this task . The team was including both municipality workers and voluntary people. For
voluntary work we organized housewives. Among 112 neighborhood all houses were visited and asked their needs
and problems. The urgent ones were sold immediately the others were programmed in time. And will be solved
in this program. The application has not finished of course the target is to make this program sustainable and move
at the same time with public. Finally we founded an emergency call center. All calling citizens are giving
information about their needs and our friends are conveying them one by one. Data bank works systematically
here. Citizens’ needs differ from each other sometimes coal, wood, clothes for their children, cash money...
sometimes meat, milk, stationary, door, paint, sofa, household equipments and other needs.....

As aresult of our scan it is seen that old and disadvantaged people need some help at home like repairing, cleaning
or caring.....513 sick people are visited regularly and listened and their needs are tried to be provided. If they asked
or needed to be transferred to hospital, they were transferred by our patient vehicles.193 people’s winter wood
was provided by pruned trees. 53 houses door , window and other parts damaged by fire was repaired ( by the law
number 5216 7 th item) free course education is given to 2400 students...shoes, clothes and stationary are given
to 825 needy students on several occasions like 23 rd April ...87 schools were given 150 token for amusement
park entrance...both in center and suburbs books were delivered and seminars were held to establish a conscious
public...Only in 100 th Canakkale Anniversary five author meetings were held and fifteen thousand books were
delivered...conferences were given by experts in their area about drug addiction, exam stress, happy family,
peaceful public...6300 publication was given as gift to increase the reading rate in villages.

For one year ( 13 months ) with " welcome to Ceyhan baby" | campaign 2329 new born and their mother were
visited at their home and given towels, baby clothes, swaddle, shampoo, temperature, curb, baby bottle and wet
towel. The cleaning of schools, temples, mosques are done freely.23 sacrificing meat was delivered to 115
families...every Ramadan in 23 neighborhood between 600 and 1000 people were given dinner.

By the law number 5216 item 7 theatre clubs were founded to add cultural values to young people. Until now 53
students got their certificates from theatre club and performed three plays 11 times on the stage. Our municipality
is giving NLP education to our personal to'develop individual improvement and effective communication abilities.
The satisfaction survey is done by visiting citizens in their place. For this work we contracted with a private
company. There are 3754 recorded unemployed, by Ceykam ( Ceyhan Career Center ) we bring togerher our
citizens and companies.

In our projects we also have sustainable environment projects. Some of them are ; boxes for collecting bread for
street dogs were left....there are 67 dogs in our shelter...there are waste bottle boxes so that our citizens who earn
their life from these don’t have to look for dustbins. "charity market" because of its name can be understood as
only old items are donated but it is not like that donations from businessmen and our citizens are delivered fairly
according to our citizens need. Until now 32719 people need were provided...clothes, household equipments, bed,
television.. For example 7813 people were put on, totally delivered clothes are 17691, total given household
equipments are 128, bed 42, orphans clothed 517, television given 23, table given 27, total 257 furniture.

As aresult of ourscan 7850 family were retained that their income is below 3000 TL and need education support.
2213 students at schools, 187 graduated students, total 2400 students were given free courses. 40 % of these
students were prep university students. They started university with 60 % success. Total 1200 orphans got our
municipalities support. 430.0f them got free English, diction, drama lessons.
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OUTCOME AND EVALUATION

As the municipality that we studied is a town municipality by the metropolis municipality law number 5216 social
policies will be delivered by local administrations. By law individuals social needs will be provided by
municipalities. Ceyhan municipality with its mission in social municipality one of the rare examples that we can
come across. The basic functions of municipality are to protect basic public dynamics, establish a vision, overcome
the economic and social differences, be fair to provide the requirements. With the same basic functions social
municipality can be studied under these titles ( Akdogan, 2006 ).

e Socializing, social control and rehabilitation.
e Conveying and guiding.

e Helping and observing.

e Investing

From these titles it is good to evaluate Ceyhan municipality "charity market project" . socializing progress is
individuals behaviors that are expected. If municipalities can confirm social harmony they can implement social
policies and social control and rehabilitation. Social environments are'places like family, school, occupation
community. Municipality is seen that implemented socializing in these environment. We reached this solution by
seeing that citizens’ needs are provided without offending their honor. Municipality gives 100 % support to poor,
disadvantaged, disabled. Furthermore this is not only once it is sustainable.

As guiding and conveying municipalities give services and tell public how can they get help. In this regard
municipality brings together recorded unemployed people and companies. By this theycontributed economically
and psychologically. As this is a constant problem in/our country ,municipality’s afford can not be denied. Central
administration should do something and start Ceyhan Industrial Area as soon as possible. So the problems of
migrated public will be solved easier.

Municipality supports public by providing their needs like coal, wood, food, medicine, stationary. While doing
this people were not offended. The numbers about this was given in the "Charity market" part.

To sum up municipalities are giving services in investing to provide people’s needs. For example they open bread
factories, sales stores, soup kitchens, health cabins, neighborhood libraries. In most of the Ceyhan municipality
social municipality work projects " Charity Market "is the evaluation of sustainability and success. In this regard
it is a successful projectto reach publicand provide their needs and solve their problems. They provided voluntary
participation in this project.
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Abstract:The objective of this study is to analyze the impacts of Kyoto protocel, an international
agreement linked to the United Nations Framework Convention on Climate Change adopted in 1997
to go into effect in 2005, on greenhouse gas emissions of industrialized countries. The protocol also
contains for developed country parties listed in the Annex a target for reducing the total greenhouse
gases emissions 5.2% below 1990 levels until the end of 2012 at the first commitment period. The
purpose of this study is to examine any significant effect of Kyoto Protocol on the reduction of
greenhouse gas emissions using Autoregressive Integrated Moving Average Intervention model and to
estimate the carbon reduction performances of Kyoto Annex countries after the protocoel went into
effect. Annual carbon dioxide emissions (metric tons per capita) of 29 Annex I countries during 1960-
2010 period have been used as data. It was observed that only 10 of 29 countries achieved the goal to
reduce their carbon emissions significantly ‘after Kyoto protocol went into effect and also the
performance order of the Countries according to their performance rates were atteined for carbon
dioxide reductions.

Keywords: CO2 emissions, Kyoto protocol, forecasting

www.iste-c.net Copyright © International Science and Technology Conference (ISTEC) 72



5ZISTEC

INTERNATIONAL SCIENCE AND
TECHNOLOGY CONFERENCE

International Science and Technology Conference, St. Petersburg -
RUSSIA, September 2-4, 2015

AN INVESTIGATION ON DETERMINING FACTORS
AFFECTING BODY CONDITION SCORE IN FIRST PARITY

HOLSTEIN COWS
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Abstract:Body condition scoring is very important for monitoring of feeding programs in an effective
manner. In addition, the relationship between the various traits increases the importance of body
condition score.

This study was conducted to determine the effects of lactation period; calving age and calving season
on body condition score in first parity Holstein cows. Fort this aim, body conditions of 107 cows were
used as material. Animals were selected from a farm that is a member of the Cattle Breeders’
Association of Antalya. Animals were scored on the same day.using the scale of 1-9.

The averages of first calving age and body condition score were determined as 26.81+0.52 months and

5.20+0.11, respectively. Also, it was found that averages of body condition scores at different periods
of lactation were ranged from 3.78 to 7.75 which were increased with advancing lactation period. In
addition, results showed that body conditions were affected by the lactation period significantly, while
the effects of calving age and calving season on body condition score were not significant.

Keywords: Dairy cattle, Body condition, Herd management
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AN OVERVIEW OF MONTE CARLO (MC) SIMULATION
METHOD AND BASIC PRINCIPLES IN MEDICAL
RADIATION AND RADIATION DETECTORS
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Abstract:Monte Carlo (MC) method is a numerical test to simulate an event by using the numbers from
0-1. Monte Carlo method in studies for optimizing the device to be used in experimental studies, or
studies to be carried out before it is used extensively as experimental. Also widely used in the medical
imaging field next to the particle detectors in nuclear physics studies. Monte Carlo method extensively
in studies for optimizing the device to be used in experimental studies or studies to be carried out before
it is used as experimental. In recent years, MC method is widely used to simulate interaction of medical
radiation with tissues and environment. In this study we discussed some spesific samples-along with
general information. It can be concluded that MC is a powerful tool for pre-experimental studies.

Keywords: Monte Carlo Method, Medical Radiation, Radiation Detectors
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Abstract:Fault accidents in electric power system contain line-to-ground and line-to-line faults. Line-
to-ground fault is a balance one and accounts for 70-80 % of the faults, whereas line-to-ground is'an
unbalance fault. If those fault accidents are not restricted in the beginning effectively, it will affect the
other facilities in the power grid due to the occurrence of the abnormal voltage in sound phases. In this
study, an integrated three phase flux-lock type superconducting fault current limiter(SECL) was
proposed for the protection from the line-to-ground and line-to-line faults. Two types of the integrated
three phase flux-lock type SFCL, made by additive polarity winding and subtractive polarity winding
connections, were applied to the simulation. From the analysis, we could find out that the SFCL with
additive polarity winding showed better performance than the one with subtractive polarity winding.

Keywords: Additive polarity winding, Subtractive polarity winding, Fault accidents, Flux-lock type,
Superconducting fault current limiter

www.iste-c.net Copyright © International Science and Technology Conference (ISTEC) 75



52ISTEC International Science and Technology Conference, St. Petersburg -

INTERNATIONAL SCIENCE AND

ramieeraaes - RUSSIA, September 2-4, 2015

ANALYZING EFFICIENCIES AND TOTAL FACTOR
PRODUCTIVITIES
OF STAR ALLIANCE MEMBER AIRLINES

"Yagmur OZ, >Can Deniz KOKSAL
lyagmuroz@akdeniz.edu.tr,
2candeniz@akdeniz.edu.tr

Akdeniz University
Faculty of Economics and
Administrative Sciences
Department of Business
Antalya — TURKEY

Abstract: Comparing the efficiency levels and productivities of domestic and international airline
companies is an active research area in services sector-and has lots of interests in business
administration field. In this study, Data Envelopment Analysis and Total Factor Productivity Analysis
are used to compare the efficiencies and productivities of Star Alliance member international airline
companies. Eight variables, including both inputs and outputs named as Number of Annual Passengers,
Daily Departures, Number of Countries Served, Number of Airports Served, Revenue Passenger (Km),
Sales Revenue ($), Number of Employees and Fleet of 26 airline companies are taken place in analysis
for the years 2013 and 2014. Because of price differences in access the resources of services and goods
that the companies used, the Variable Returns to Scale Method of Data Envelopment Analysis is used
instead of Constant Returns to Scale Method to figure out efficiencies in years. Results show that there
are differences in efficiencies and productivities of airline companies by the means of using their inputs
to produce outputs while some of them are wasting their resource and some others are not.

INTRODUCTION

Efficiency in the services sectors is getting much more significant issue in global trade year by year. As one of the
most and rapid growing establishments in global service sector, the domestic and international airline companies
have the pioneering role as in Turkey and in the world. Airline companies which are operated singular or operated
as the member of an alliance groupstill are in the competition in locally and globally. The growing demand to this
service sector creates the difficulties and makes the expenses of operating facilities higher under the competitive
stress. Therefore, yearly and continuously, the efficiencies of these companies have growing importance by
investors, creditors, business partners, and the governments. It is also have great importance from the view point
of the airline’s management, so they can gauge their own performance and compare it against other airline
companies. Operated domestic or/and international, it is the responsibility of every organization to allocate,
monitor and evaluate their annual expenditure and service delivery.

For this reason, in this study, Data Envelopment Analysis (DEA) and Total Factor Productivity Index (TFPI) are
the generating mechanisms for efficiency scores and methodology for seeking sources of inefficiency of each and
following operating year. Numerous studies have adopted DEA technique in the field of airline operations, mainly
focusing on airline management and airport operation (Chiou and Chen, 2006). The main reason to select DEA
technique is that it is easily applicable in many situations where the inputs and outputs cannot be converted to a
common scale, as is the case here (Barros and Peypoch, 2009). And as a computational detail, the Variable Returns
to Scale (VRS) Method of Data Envelopment Analysis is used instead of Constant Returns to Scale (CRS) Method
to figure out efficiencies in years, because of price differences in access the resources of services and goods that
the companies used. This study aims to identify the inputs which are used inefficient by the inefficient airlines and
to advice them how to be efficient by adopting the scales of efficient airlines. The structure of the study is organized
as follows: Airline Industry as an Alliance, Literature Survey, Data Envelopment Analysis for Efficiency
Measurement, Theoretical Model, Data and Results, Conclusion and References.
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THE STUDY

Airline Industry as an Alliance: Domestic and International passenger airlines are a critical mode of
transportation and play an important role in modern society. As an alliance within the concept of airline industry,
the Star Alliance network is the leading global airline network, with the highest number of member airlines, daily
flights, destinations and countries flown to. It was established in 1997 as the first truly global airline alliance to
offer customers convenient worldwide reach and a smoother travel experience. In 1997, a group of five world-
class airlines united to create something never seen before - an alliance that brings together networks, lounge
access, check-in services, ticketing and dozens of other services to improve the travel experience for customers,
wherever they are in the world. Star Alliance Services GmbH was created to manage the Star Alliance network on
behalf of its members. It was the first alliance in the world to create this type of organization. The team is based
in Frankfurt, Germany and is made up of around 70 employees from over 20 different countries. Having the
mission of “Executing leadership in managing a portfolio of alliance products and services using an agreed
process” Star Alliance member airlines fly to more destinations than any other airline alliance in the world — which
means easier travel and quicker connections. The main goal has always been to make your travel experience
smoother. To achieve this, Star Alliance member airlines are located closer together in airports and connections
teams are installed for faster transfers. Common airport facilities, coordinating schedules and a range of new
technologies are also frequently introduced.

The member airlines of the Star Alliance network are among the most respected in the world. In order to become
members, all airlines must comply with the highest industry standards of customer service, security and technical
infrastructure. Together, they offer convenient and comfortable travel to.almost any destination in the world. Its
acceptance by the market has been recognized by numerous awards, including the Air Transport World Market
Leadership Award and Best Airline Alliance by both Business Traveller Magazine and Skytrax. The member
airlines are: Adria Airways, Aegean Airlines, Air Canada, Air China, Air India, Air New Zealand, ANA, Asiana
Airlines, Austrian, Avianca, Avianca in Brazil, Brussels Airlines, Copa Airlines, Croatia Airlines, EGYPTAIR,
Ethiopian Airlines, EVA Air, LOT Polish Airlines, Lufthansa, Scandinavian Airlines, Shenzhen Airlines,
Singapore Airlines, South African Airways, SWISS, TAP Portugal, Turkish Airlines, THAI and United
(http://www staralliance.com/en/about/organisation).

Table-1: Some Statistical Figures of Star Alliance as Combined by the End of 2014

Total revenue 179.05 BUSD Revenue Passenger Km 1,364.83 bn
Daily departures More than.18.500 Annual Passengers 641.10 m
Countries served 192 Number of employees 432,603
Airports served 1330 Fleet (Number of Aircraft) 4,657
Lounges More than 1000

Source: http://www.staralliance.com/en/about/member _airlines/

Literature Survey Related with the Airline Industry Efficiencies: Up to now, many studies on Airline Industry
have been conducted and published with academic purposes. Some most recent of them published by the year
2010 are listed as given chronological order including author, number of Decision Making Units (DMU’s), study
periods, methodology used, remarks and focuses: Hong and Zhang (2010): 29 international airlines, 1998-02,
Standard DEA, Airlines with high share of cargo business are significantly more efficient. Merkert and Hensher
(2011): 58 international airlines, 2007-09, Standard DEA and Bootstrapped Tobit Regression, Size of airlines and
fleet mix decisions have an impact on technical efficiency. Zhu (2011): 21 US airlines, 2007-08, Two-stage network
DEA Multi-stage network DEA models provide deeper insight into functioning of an airline. Assaf and Josiassen
(2012): 31 European and US airlines, 2001-08, Bayesian Distance Frontier Model, European airlines have slightly
higher efficiency and productivity growth than US airlines. Barros and Couto (2013): 23 European airlines, 2000-
11, Luenberger Productivity Index and Malmquist Productivity Index, Managerial causes of technical efficiency
may be due to variations in the strategies adopted by the different airlines. Barros et al. (2013): 10 US airlines,
1998-10, B-convex Model, Efficiency can be influenced by the size of the airline, mergers, and acquisitions. Choi
et al. (2013): 12 US airlines, 2008-11, Service quality-adjusted DEA and Mann-Whitney test, SQ-DEA places a
greater emphasis on service quality as a factor that relates to service productivity.
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Airlines can overcome the tradeoff between quality and productivity. Arjomandi and Seufert (2014): 48
international airlines, 2007-10, Bootstrapped DEA, Low-cost carriers are operating under increasing returns to
scale. Tavassoli et al. (2014): 11 Middle Eastern airlines, 2010, Slacks-Based Measure (SBM), network DEA
Deals with shared inputs and outputs with selected weights. Wu and Liao (2014): 38 international airlines, 2010,
Standard DEA and Balance Score Card (BSC), Leading and lagging factors of BSC were adapted to the evaluation
of operational performance of airlines along with DEA. Chang et al. (2014): 27 international airlines, 2010, Slacks-
Based Measure (SBM), DEA Trade-offs between labor and capital measures poses a challenge. Fuel consumption
and revenue structure are major causes of inefficient airlines. Lee and Worthington (2014): 42 US and European
airlines, 2001-05, Bootstrapped DEA and Bootstrapped Truncated Regression, DEA scores are estimated
simultaneously with a bootstrapped truncated regression model to explain efficiency drivers. Large airlines need
to significantly reorganize and rescale their operations to remain competitive. Lu et al. (2014): 30 US airlines,
2010, Two-stage network DEA, Two-stage network model examines production and marketing efficiencies.

Data Envelopment Analysis for Efficiency Measurement: The technique, which is referred to as DEA, is able
to compare the efficiency of multiple service units that provide similar services by considering their use of multiple
inputs and to produce multiple outputs (Bosetti, Cassinelli & Lanza, 2003). Besides being more comprehensive
and reliable than a set of operating ratios or profit measures, the DEA measure has the ability to incorporate
multiple inputs and multiple outputs into both the numerator and denominator of the efficiency ratio without the
need for converting to a common scale basis (Fitzsimmons & Fitzsimmons, 1998).

DEA is a linear programming model that attempts to maximize a service unit’s efficiency with the performance of
a group of similar service units that are delivering the same service. In the process, some units achieve 100%
efficiency and are referred to as the relatively efficient units, whereas other units with efficiency scores of less
than 100% are referred to as inefficient ones (Norman & Stoker, 1991). Efficiency is defined as the ratio of
weighted sum of outputs to weighted sum of inputs in the model and components of this model can be explained
as follows (Metters, Frei & Vargas, 1999):

Efficiency = Weighted Sum of Outputs / Weighted Sum of Inputs
Efficiency of Unit (j )= (Up.yg + Ua.Ya) + ...) /(Vi.Xq] + Va.Xo) + ...)

Variables in equation indicate;
u; = weight of outputi
y1; = quantity of output-1 derived from unit j
v; = weight of input j
X1j = quantity of input-1 used by unit j
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An efficiency model simplified as the above equation can be solved as a Linear Program by means of the following
maximization approach (Yolalan, 1993).

S

Max hk= Z U g Y rk

r=1
Subject to;
S m

urk-Yrj'Z vik.XijSO;

i=l1

B
forkandj=1,2,..,n Decision Making Units
m

Z Vi . Xik=1 Weighted Sum of Inputs Set to Unity
i=1

Ugx =2 0 ;r=1,2,..., s Outputs
Vi =20 35i=1,2,...,m Inputs

DEA evaluates the relative efficiency of organizational units; called decision making units (DMUs), with multiple
inputs and outputs (Charnes et al., 1978). DEA is a linear programming based non-parametric methodology and
treats each DMU as a black box, focusing entirely on the DMU's inputs, outputs, and its relative efficiency. Each
DMU converts a specific level of each input into a specific level of output under appropriate assumptions. The two
main DEA model assumptions are model orientation and returns-to-scale (Charnes et al., 1994; Cook et al., 2014).
DEA models commonly are either input or output oriented (Cook et al;; 2014) and input oriented models seek to
reduce inputs while the output oriented models seek to increase outputs (Sarkis, 2007). To achieve high operational
efficiency of domestic and international airlines, the airline managers must seek to reduce inputs and increase
outputs simultaneously (Forsyth et al., 1986; Hirst, 2008).

Variable Returns to Scale Assumption: In economics; returns to scale and economies of scale are related but
different terms that describe what happens as the scale of production increases in the long run, when all input
levels including physical capital usage are variable (chosen by the firm). The term returns to scale arises in the
context of a firm's production function. It explains the behavior of the rate of increase in output (production)
relative to the'associated increase in the inputs (the factors of production) in the long run. In the long run all factors
of production are variable and subject to change due to a given increase in size (scale). While economies of scale
show the effect of an increased output level on unit costs, returns to scale focus only on the relation between input
and output quantities. The laws of returns to scale are a set of three interrelated and sequential laws: Law of
Increasing Returns to Scale, Law of Constant Returns to Scale, and Law of Diminishing returns to Scale. If output
increases by that same proportional change as all inputs change then there are constant returns to scale (CRS). If
output increases by less than that proportional change in inputs, there are decreasing returns to scale (DRS). If
output increases by more than that proportional change in inputs, there are increasing returns to scale (IRS). A
firm's production function could exhibit different types of returns to scale in different ranges of output. Typically,
there could be increasing returns at relatively low output levels, decreasing returns at relatively high output levels,
and constant returns at one output level between those ranges (Zelenyuk, 2014). In mainstream microeconomics,
the returns to scale faced by a firm are purely technologically imposed and are not influenced by economic
decisions or by market conditions (i.e., conclusions about returns to scale are derived from the specific
mathematical structure of the production function in isolation) (Gelles, Gregory M.; Mitchell, Douglas W., 1996).

Total Factor Productivity Index: In economics, total-factor productivity (TFP), also called multi-factor
productivity, is a variable which accounts for effects in total output not caused by traditionally measured inputs of
labor and capital. If all inputs are accounted for, then TFP can be taken as a measure of an economy’s long-term
technological change or technological dynamism. TFP cannot be measured directly. Instead it is a residual, often
called the Solow residual, which accounts for effects in total output not caused by inputs.
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The equation below (in Cobb—Douglas form) represents total output (Y) as a function of total-factor productivity
(A), capital input (K), labor input (L), and the two inputs' respective shares of output (a and B are the capital input
share of contribution for K and L respectively). An increase in either A, K or L will lead to an increase in output.
While capital and labor input are tangible, TFP appears to be more intangible as it can range from technology to
knowledge of worker (human capital).

Y=Ax K% I

Technology growth and efficiency are regarded as two of the biggest sub-sections of Total Factor Productivity,
the former possessing "special" inherent features such as positive externalities and non-rivalness which enhance
its position as a driver of economic growth. Total Factor Productivity is often seen as the real driver of growth
within an economy and studies reveal that whilst labor and investment are important contributors, Total Factor
Productivity may account for up to 60% of growth within economies. TFP is more accurately measured in long
term, since TFP can vary substantially from one year to another. It has been.shown that there is a historical
correlation between TFP and energy conversion efficiency (Machek, 2012).

Theoretical Model: The theoretical model of this study aims to seek the sources of inefficiency by analyzing the
efficiency measurements and total factor productivity scores for each Star Alliance member airline year by year
and within the upcoming time periods. The airline efficiency model consists of from four input-and four output
variables. Table 2 depicts the airline operating efficiency model by its input and output variables including 26
airline companies within the body of Star Alliance. The input variables used in this study are the capital assets of
an airline company. By using them an airline company wants to increase the number and the value of its outputs.

Table 2: Input and Output Variables for Efficiency Evaluation of Airline Companies

Inputs (Xi) Outputs (Y])
X1: Fleet (Number of Aircrafts) Y 1: Number of Annual Passengers (x 1.000)
X2: Number of Employees Y?2: DailyDepartures
X3: Number of Airports Served Y3: Revenue Passenger (Miles)* ( x 1.000.000)
X4: Number of Countries Served Y4: Sales Revenue ($) (x 1.000.000)

*Revenue Passenger Miles: RPM are measures. of traffic for an airline flight, bus or train calculated by
multiplying the number of revenue-paying passengers aboard the vehicle by the distance traveled. RPM can be
considered the basic amount of "production" that an airline creates. In other words, RPM are defined as a
summation of the products of available seat miles' (ASM) between two destinations and the number of revenue
passengers served on that trip. RPM represent the service demand of an airline. ASM and RPM are perishable
quantities, meaning that they are nonstorable and must be used instantaneously. ASM and RPM are the two vital
indicators that measure the relevant operational performance of an airline.

Methodology and Data: In this study, Data Envelopment Analysis (DEA) is used as the analysis technique for a
number of reasons, including the fact that; there is no restriction on the types of variables which can be included
in the analysis. In DEA studies, variables can be measured in different units and there is no need to convert them
into a common scale, as is the case here. The proposed model has parameters with different units of measurement
such as USA Dollar, Revenue Passenger Miles, number of aircrafts and number of passengers, etc. In this study,
we also applied the VRS assumption instead of CRS while there are no fixed or standardized market prices for
some of these quantities.

The data for this study was obtained from the Star Alliance web site for the years 2013 and 2014 including the 26
of 28 airline companies which’s data were available for both years. In this organization the member airline
companies update their basic data twice a year.
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FINDINGS

The determination of each airline company’s efficiency for year 2013 and for 2014 is done by applying input
oriented and Variable Returns to Scale DEA model separately. The inputs and outputs values and technical
efficiency scores are showed in Table 3 as a whole. Sectoral slacks are and annual efficiency means are also given
at the bottom line of the related table. The brand names of Decision Making Units (DMU’s) are named as given

below;
DMUO1: Adria Airways DMU10: Brussels Airlines DMU19: Shenzhen Airlines
DMUO02: Aegean Airlines DMU11: Copa Airlines DMU20: Singapore Airlines
DMUO03: Air Canada DMU12: Croatia Airlines DMU21: South  African
Airways
DMUO04: Air China DMU13: EGYPTAIR DMU22: SWISS
DMUO5: Air New Zealand DMU14: Ethiopian Airlines = DMU23: TAP Portugal
DMUO06: All Nippon Airways- DMUI15: EVA Air DMU24: THAI
ANA
DMUOQ7: Asiana Airlines DMU16: LOT Polish. DMU25:° Turkish. Airlines-
Airlines THY
DMUOS: Austrian DMU17: Lufthansa DMU26: United
DMUO09: Avianca DMUI18: Scandinavian

Airlines

As it is seen from Table-3, which also contains input and-output variables used in the analysis, 14 airline companies
out of 26 were found technically efficient in years 2013 and 2014, respectively. Together with this, only 12 airline
companies out of 14 efficient ones were found technically efficient in both years. This means %85 of them kept
their relative efficiency for both years. Related with this, the average efficiency scores for these years are 0,919
and 0,910, respectively by showing a slight decrease from year 2013 to year 2014. According to the efficiency
score means, the Star Alliance Group has % 9 inefficiency while it can be gained with a proper operational
management.

Another question can be asked as; “Which airline company is more successful among all?”” The answer is not clear
at first but, when the results are evaluated together, the airline companies which are found efficient in both years
and which’s TFP index scores over 1,000 can be sorted out as the successful ones. Only three airline companies
with names “All Nippon Airways-ANA”, “Singapore Airlines” and “Turkish Airlines-THY” provide above-
mentioned conditions. And, we need to look out their peer counts to find out the most successful one among best
three. As a final decision, Singapore Airlines was chosen as the number one airline company by its operational
capability, because it has more total peer counts (19) than All Nippon Airways-ANA (12) and Turkish Airlines-
THY (1). Ethiopian Airlines has the worst technical efficiency scores (0,449 and 0,467 for the years 2013 and
2014, respectively) among all despite its TFP index is shown 1,161.

All in all, the airline managers can use the reference values of efficient airline companies as given the outputs of
the DEA analysis to reduce their input values while keeping the volume and quantity of their output values in order
to be efficient as the peer one(s). To do that, they also have to understand the policies and operating capabilities
of the efficient ones. It is also mentioned that the airlines which operate in areas where the population is dense and
world trade has main attraction could be the potential successful airlines in the future.
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Table 3: Data and Analysis Results of Star Alliance Member Airline Companies for the years 2013 and 2014

Airline Year Y1 Y2 Y3 Y4 X1 X2 X3 X4 TE Peer TFP
(1.000) (1.000.000) | (1.000.000) (VRS) | Counts | (Index)
Adria 2013 1160 54 1220 228 13| 400 18 17| 1,000 5 0.986
Airways 2014 1030 54 1060 181 10| 405 18 16| 1,000 6
Aegean 2013 6100 195 6990 849 30| 1347 75 21| 1,000 7 0.967
Airlines 2014 6900 | 210 7810 849 36| 1357 120 33| 1,000 5
Air 2013 35000 | 1530 89600 12100 | 351 | 27000 | 179 45| 0,960 0 0.963
Canada 2014 35800 | 1500 88500 11900 | 364 | 27000 186 48| 0917 0
Air 2013 48680 | 900 95230 16030 | 301 | 25269 | 145 29| 1,000 1 1023
China 2014 51010 | 900 | 103060 16090 | 316 | 25830 | 154 31| 0,995 0
Air 2013 13300 | 574 27000 3900 | 103 | 11000 54 16| 1,000 5 0.930
New Zealand 2014 13700 | 523 28080 3700 | 104 | 11000 51 16 | 1,000 0
All Nippon 2013 45000 | 1000 62500 15800 | 232 | 33000 78 14| 1,000 3 1258
Airways-ANA | 514 46000 | 950 65530 16000 | 241 | 14000 87 16 | 1,000 9
Asiana 2013 15000 | 260 31200 5080 79 | 10381 71 23| 0972 0
Airlines 2014 17000| 260| 32800 5720 84 | 10183 75 241 1,000 2 1.061
Austrian 2013 11500 | 400 17950 2690 77| 6236| 130 57| 0,888 0
2014 11300 | 370 17710 2069 806108 | 130 56| 0,808 0 0.901
Avianca 2013 23100 | 568 29100 4300 | 143 | 15400 85 18] 0,866 0 0.99
2014 24600 | 710 31200 4600 | 165 ] 19000 | 100 26| 0,862 0
Brussels 2013 6000 | 240 5370 1310 43| 3500 70 40| 0,891 0
Airlines 2014 6000 | 240 9770 1440 45| 3500 78 39| 0,889 0 0.969
Copa 2013 7140 | 327 20100 2250 86| 8240 65 29| 0,732 0 0.942
Airlines 2014 11600 | 333 25300 2600 98 | 9484 69 30| 0,676 0
Croatia 2013 1950 80 1440 303 12| 1071 25 16 | 1,000 6 0.983
Airlines 2014 1800 80 1320 288 12| 973 32 18] 1,000 5
EGYPTAIR 2013 8300 | 250 17600 2000 81| 8000 30 64| 0576 0 0.923
2014 8400 128 17760 1800 81| 9000 78 52| 0,553 0
Ethiopian 2013 4600 63 13200 1900 58| 6557 85 52| 0,449 0 161
Airlines 2014 6000 190 21300 2400 77| 8066 89 63| 0,467 0
EVA 2013 7500 | 104 26000 2200 61| 6292 63 18] 0910 0 1,009
Alr 2014 8902 | 137 28000 2598 67| 7815 65 18] 0929 0
LOT Polish 2013 5000 | 240 7290 1010 37| 1700 52 34| 1,000 7
Airlines 2014 5000 | 210 7290 1010 35| 1700 46 32| 1,000 3 0.959
Lufthansa 2013 74740 | 1886 | 149780 22630 | 360 | 40622 | 218 82| 1,000 9
2014 76300 | 22086 | 149780 17260 | 430 40622 | 235 78| 1,000 2 0.957
Scandinavian 2013 25500 | 781 27800 5750 | 156 | 14100 | 101 34| 0995 0 1056
Airlines 2014 27100 785 30700 5940 142 | 12548 123 34| 1,000 6
Shenzhen 2013 18300 | 475 26400 3000 | 104 | 10052 67 3| 1,000 4 0.844
Airlines 2014 21350 620 31770 3210 141 | 13660 67 5] 1,000 3
Singapore 2013 18200 | 220 93760 11930 | 102 | 14156 62 34| 1,000 7 1064
Airlines 2014 18200 | 621 95060 9200 | 105 | 14628 60 33| 1,000 12
South African 2013 6500 | 150 21500 3000 51| 10868 42 30| 0,781 0 1041
Airways 2014 7000 165 23100 3000 52| 9273 39 27| 0,809 0
SWISS 2013 15800 | 420 33500 5180 92| 8067 74 38| 1,000 0 0.995
2014 15970 | 400 35100 5170 90| 8250 84 40| 0,943 0
TAP 2013 10170 | 320 25960 3190 71| 7055 77 34| 0,867 0 Lo1o
Portugal 2014 10700 350 28150 3070 77| 6889 88 38| 0,799 0
THAI 2013 20620 | 270 60680 6940 95 | 25412 76 34| 1,000 2 0.970
2014 21510 | 284 63480 6420 | 101 | 25323 79 34| 1,000 1
Turkish 2013 39050 | 845 74400 7980 | 233] 15857 245] 105] 1,000 0
Airlines-THY 2014 46160 | 1168 89960 9560 | 260 19658 | 264| 108 | 1,000 1 1.048
i 2013 140000 | 5300 | 331000 37200 | 1265 88000 368 62| 1,000 3
United 1.000
2014 | 140000 | 5100 | 330000 38300 | 1265 | 85000 | 374 59| 1,000 2
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CONCLUSIONS

The main objective of this study is to demonstrate the relative operating efficiencies of the Star Alliance group
member airlines using their panel data for the years 2013 and 2014. This study also investigates whether there is
a difference between consecutive years. We achieved that by applying the DEA method with its Variable Returns
the Scale (VRS) assumption and Malmquist Total Factor Productivity Index (TFPI) to reveal these things
mentioned. By doing that, this research intends to figure out the relative efficiency conditions of member airline
companies in a competitive business environment.

The main constraint of this study is that the data issued by the companies asynchronously. Therefore, the results
should be examined carefully by the operational managers and policy makers. It is also advised that the derived
results should not be used immediately at the tactical levels by the management of the inefficient airline companies.
Due to the panel data used in this study is limited to 2 years; it is advised to use a broader time period for a reliable
study outcome for the further studies on this area.

Finally, airline companies which carry more passengers, depart more (frequent) and have more RPK, while they
use aircrafts with more passenger capacity, employ fewer staff, own fewer aircraft and serve fewer number of
countries are the potential candidates for efficiency.
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ANEMI VE TURLERININ TESHISINDE VERI MADENCILIiGI
TEKNIKLERININ KULLANIMI

Ertugrul Ergiin', Asiye Betiil Ciga?, Goksenin Unliigiizel Ustiin®
lertugrulergun@gmail.com
2cigabetul@gmail.com
3mdgoksenin@hotmail.com

Ozet:Veri madenciligi teknikleri son yillarda biiyilk miktarda veri iiretilen hemen her alanda
kullanilmaktadir. Insan algisinin bazi detaylari kagirma olasiigina karsin gdzden kacan detaylarin
tespit edilip hastaliklarin teshisi, erken teshis ve tedavi siirecindeki degisiklikler veri madenciligi
yaklasimi ile daha olasi hale gelmistir.

Bu aragtirmada; bir kamu hastanesinin alt1 aylik laboratuvar verileriyle; bilinen ve az sayidaki tetkikle
yapilan ¢aligmalardan farkli olarak, daha fazla biyokimya tetkik degerleri analizlere eklenerek anemi
ve tiirlerinin teshisinde etkin rolii olan parametrelerin tespit edilmesi‘igin modeller olusturulmustur.
Anemi ve siniflandirmasinda istenilen test kalabalig1 i¢erisinde taniy1r gézden kagirmamaya yardimer
olmak amaciyla saglik alaninda veri madenciligi ¢aligmasi gerceklestirilmistir. Modellemede WEKA
acik kaynak veri madenciligi programi kullanilmis olup,. siniflandirma algoritmalar1 tek< tek
uygulanarak sonuglar karigilagtirilmig ve en yiiksek performans degerine sahip smiflandirma
algoritmalarinin trees.J48 ile rules.PART algoritmalar1 oldugu tespit edilmistir. Kiimeleme analizi
sonuglarindan FilteredClusterer kiimeleme algoritmasimin veri seti ile %100 uyumlu oldugu
gortilmiistiir. Tertius birliktelik kurallart uzman goriisii. ile dogrulanirken, <veri setindeki
kisitlamalardan dolay: FilteredAssociator birliktelik analizlerinin ve karar agaclarindan elde edilen
kurallarin pratikte tam olarak dogru ve kullanilabilir olmadig goriilmiistiir.

Keywords: Veri madenciligi, Anemi, Anemi Ttirleri, WEKA
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ARA ELEMAN YETISTIREN MYO’ LARDAN SEKTORUN
BEKLENTILERI

Selim Bacak', Umit Kara?, Alper Tongal®

Iselimbacak@sdu.edu.tr
Zumitkara@sdu.edu.tr
Salpertongal@sdu.edu.tr

Ozet:Tiirkiye de Universite egitimi ile mesleki egitimin énemi kiyaslandiginda, mesleki egitimin her
zaman daha geri planda kalmigtir. Bu gercekten yola cikilarak Sektor - Universite isbirligi siirekli
olarak giindeme gelmektedir. Baz1 bolgelerde sektorler kendi ara elemanlarmi kendileri yetigtirmek
adimna is garantili 6n lisans egitimi veren okullar agmaktadirlar. Buda gostermektedir ki sektordeki
firmalarin istedigi kalitede kalifiyeli ara eleman MYO ‘larm bir ¢ogunda imkansizliklar dan dolay1
yetistirilememektedir. Tiirkiye de 650'n iizerinde MYO ve yaklastk 700.000 civarinda dgrencisi
bulunan mesleki egitimde, ara eleman olarak yetistirilen ve sektdriin ihtiyacini karsilamasi beklenen
6n lisans Ogrencilerinin birgogu mezun olduktan sonra alanlar1 disinda iglerde ¢alismak zorunda
kalmaktadirlar.

Keywords: MYO, mesleki egitim, sektorel problemler
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ASSESSMENT OF GENETIC DIVERSITY AND POPULATION
STRUCTURE IN SIX BROWN LAYER LINES BY
MICROSATELLITE MARKERS

Taki Karsli!, Mrat Soner Balcioglu?
'takikarsli@akdeniz.edu.tr
’msoner@akdeniz.edu.tr

Abstract:The aim of this study were to determine genetic diversity and population structure in six
brown layer chicken lines [two Rhode Island Red (RIRI and RIRII) lines, two Barred Ploymouth Rock
(BARI and BARII) lines, Colombian Rock (COL) and Line-54 (L-54)] by using twenty two
microsatellite markers. A total of 180 chicken including 30 from each purebred line were used. A total
of 233 alleles were observed and all microsatellite loci were polymorphic. The mean of number alleles
per locus was 10.591+4.886. The observed heterozygosities ranged from 0.309 (RIRII) to 0.496
(BARII), the expected heterozygosities ranged from 0.540 (RIRII) to 0.645 (RIRI), the inbreeding
coefficients ranged from 0.167 (BARII) to 0.443 (RIRII) and PIC values ranged from 0.487 (RIRII) to
0.587 (RIRI) per line. These findings indicated homozygous excess and severe inbreeding in six lines.
Pairwise Fst value between pairs of lines ranged from 0.115 to 0.352. The lowest pairwise Fst value
(0.115) was between BARI and BARII lines. These values show the genetic differentiation between
studied populations. Phylogenetic tree (NJ) constructed using genetic distance (D), Bayesian model-
based clustering on multilocus genotypes of individuals and Factorial correspondence analysis (FCA)
indicates four genetic clusters consistent with genetic origin of lines (first group RIRI and RIRII lines;
second group BARI and BARII lines; third group L-54 line and the last group' COL line). Results from
this study showed that microsatellite markers very useful for determination of genetic diversity and
populations structure in purebred chicken lines.

Keywords: Chicken lines; microsatellite; genetic diversity; population structure
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ASSESSMENT OF PAIN MANAGEMENT IN ETHICAL
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PERSPECTIVE
Berrin Okka

berrinokka@gmail.com

Abstract:In medicine, pain relates to a sensation that hurts and comes as the most uncomfortable
problem of patients that affects the quality of life of patients. It is a physical, psychological and social
subject that affects not only the patient but also the relatives of the patient. Treatment of pain can be
considered as hard and complex by health professionals.

The ethics of pain management has begun to receive more attention from physicians and researchers
in recent years.

The aim of this paper is to discuss the ethical principles in pain treatment.

Keywords: Medical ethics, pain management, ethical principles
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ASSESSMENT OF THE USE OF DIATOMITE AND PUMICE
IN STONE MASTIC ASPHALT AS STABILIZER

Bekir Aktas', Sevket Aslan?
'baktas@erciyes.edu.tr
Zsevketaslan@erciyes.edu.tr

Abstract:Stone Mastic Asphalt (SMA) began to be preferred recently because of its better resistance
to rutting due to slow, heavy and high volume of traffic. Structure of SMA consists of high coarse
aggregate, high asphalt contents and fiber additives as stabilizers. The stabilizing additives generally
composed of cellulose fibers, mineral fibers or polymers are added to SMA mixtures to prevent
draindown from the mixture. In this study, usability of ditomite and pumice aredinvestigated in SMA
as stabilizer. Initially, Marshall samples of SMA mixtures with cellulose fibers with varying binder
content are prepared. The optimum binder content is determined keeping the suggested air void content
in the mix. Thereafter, the draindown characteristics are studied with ditomite and pumice added SMA
mixtures. It is observed that there is a high possibility use of 0.25 % diatomite and 0.20 % pumice in
SMA at determined optimum binder as stabilizer.

Keywords: Stone Mastic Asphalt, Diatomite, Pumice, Draindown
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AUTOMATIC GENERATION OF CONFUSABLE SETS IN
SMART SPELL CHECKING FOR KOREAN LEARNERS OF
ENGLISH

Jee Eun Kim!, Kong Joo Lee?
Yeeeunk@hufs.ac.kr
Zkjoolee@cnu.ac.kr

Abstract:This paper presents an automatically generated English confusable word set to be used for
smart spell checking. A confusable set includes pairs or subsets of frequently misused English words.
When Koreans learn English as L2, they produce various types of errors, some of which are caused by
negative language transfer. The language system of Korean interferes with English which results in
creating a peculiar system. In particular, Korean and English present distinct phonetic and phonemic
inventories from each other. The distinctions influence not only the pronunciation of a word, but also
its spelling. For certain types of spelling errors, smarter suggestions can be provided when a confusable
set is modified for Korean learners. The Double Metaphone algorithm is adopted and revised to
implement the phonetic and phonemic properties of Korean. The result is used to automatically
generate a confusable set which provides customized suggestions to be used in spell checking.

Keywords: Double Metaphone, confusable words, spell checking, usage errors, phonemic distinctions

www.iste-c.net Copyright © International Science and Technology Conference (ISTEC) 90



57ISTEC International Science and Technology Conference, St. Petersburg -

INTERNATIONAL Al

e RUSSIA, September 2-4, 2015

BILGISAYAR PROGRAMLAMANIN KOLAY OGRENIMi
ICIN, BENZETIM VE ORNEKLEME MODELLERININ C DILi
UZERINDE INCELENMESI

Faruk SENTURK
Pamukkale Universitesi, Bilgisayar ve Ogretim Teknolojileri Egitimi boliimii, Kinikli-Denizli
E-posta: fsenturk@pau.edu.tr
Giris
Bilgisayar Programlama derslerinde degiskenler, dongiiler, dizinletr, If gibi genel yapilar baglangicta
anlama ve anlatma, hem ¢ok zor olmakta, hemde uzun zaman almaktadir. Bu kavramlar anlasildiktan
sonra ise, ileri programlama veya gorsel programlama veya farkli programlama dillerini 6grenmek daha

hizli, daha kolay, daha anlasilabilir olmaktadir.

Bu kavramlar anlatilirken, 6grenci yeni 6grenmeye calistigt bilgileri, ya matematik gibi diger alanlar ile
iliskisellik olusturarak 6grenmeye veya ezberleme yontemi ile 6grenmeye ¢aligmaktadir.

Anahtar Kelimeler: Programlama, Benzesim, C dili
Normal Degiskenlerin kullaniimasi

Bir degiskene program icerisinden deger girisi

C dili #include <stdio.h>
program kodu ornegi  #include <conio.h>
(Zidar ,1983:3) main()

{

int a;

a=4;

printf(" Deger..:%d",a);
printf("\n\n Cikis i¢in bir tusa basiniz");
getch();

}
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Deger..: 4

Cikais igin bir tusa basiniz
a Kutusu

““a degiskenini bir kutuya benzetiyoruz ,,
¢ Bos degisken veya bos kutu olusmasi

int a;
Aciklama : Bilgisayarin ram alani i¢erisinde bos bir a kutusu

olusur.
o Icerisinde say1 olan degisken veya kutu olusmasi
int a=20;

Aciklama : Bilgisayarin ram alani igerisinde, iginde 20 sayisi olan

a kutusu olusur.
e Olusmus olan degisken veya bos kutuya say1 girilmesi
a=4;

a

4

Aciklama : a esittir 4 degil, a kutusu igerisine 4 sayis1 girer.
e Degisken veya kutu icerisinde bulunan degerin yazdirilmasi
printf(" Deger..:%d",a);

Ac¢iklama : a kutusunda bulunan 4 sayis1 ekrana yazar.

www.iste-c.net Copyright © International Science and Technology Conference (ISTEC)

92



57ISTEC International Science and Technology Conference, St. Petersburg -

INTERNATIONAL SCIENCE AND

s aEnE  RUSSIA, September 2-4, 2015
Birden fazla degisken kullanarak islem yapma

C dili #include <stdio.h>
program kodu ornegi #include <conio.h>
(Zidar ,1983:4) main()

{

int a,b,c;
a=4;
b=2 ;
c=a+tb;

printf("\n a sayisi..:%d",a);

printf("\n b sayisi..:%d",b);

printf("\n ¢ sayisi..:%d",c);

printf("\n\n Cikis i¢in bir tusa basiniz");
getch();

}

Program calismasi a sayisi..:4
b sayisi..:2
C sayisi..:6

Cikas i¢in bir tusa basiniz
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Bgnzetim e Bos olarak a,b,c kutular olusturma
(Ozel,1991)
int a,b,c;

e ave b kutularina 4 ve 2 sayis1 girme

b

a:
b=2;

e a, b kutularindaki 4 ve 2 sayilarin1 alarak toplama
islemi yapma ve ¢ kutusina yerlestirme

c=a+tb;
+

6 4 2

e 3 kutudaki degerleri ekrana yazdirma

printf("\n a sayisi..:%d",a);
printf("\n b sayisi..:%d",b);
printf("\n ¢ sayisi..:%d",c);

Bir degisken uizerinde islem yapma

C dili #include <stdio.h>
program kodu érnegi #include <conio.h>
(Zidar ,1983:11) main()

{
int a;
a=1;

a=at1;

printf("\n a sayisi..:%d",a);
printf("\n\n Cikis i¢in bir tusa basiniz");
getch();

}

Program calismasi a sayisi..:2
Cikis i¢in bir tusa basiniz
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Benzetim e a kutusu iizerinde islem yapma

a=atl;

1+1

a - _)a

P

1 2

Aciklama : a kutusu veya a degiskeni icerisinde bulunan 1
sayisi, 1 ile toplanip, 2 sayist olarak tekrar a kutusuna
yerlestirilir. a kutusunda bulunan 1 sayist artik tamamen
silinmis yani kaybolmus olur. ( Sentiirk, 2009).

Dizinli (Indexli) Degiskenlerin kullanilmasi

Normal, Tek boyutlu(tek yénlii dizin), Iki boyutlu(cift yonlii dizin) degiskenler

C dili program  #include <stdio.h>
kodu 6rnegi #include <conio.h>
(Marchall ,2008) main()

{

int a,b,c,d,e,f,t1,12,t3;
int k[6];
int h[3][2];

a=2;
b=4;

c=6;

d=8;

e=10;

=12;
tl=at+b+ctd+etf;

K[0]=2;

K[1]=4;

K[2]=6;

K[3]=8;

K[4]=10;

K[5]=12;

2=k[0]+k[ 1]+k[2]+k[3]+k[4]+K[5];

h[0][0]=2;
h[0][1]=4;
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h[1][0]=6;
h[1][1]=8;
h[2][0]=10;
h[2][1]=12;

t3=h[0][0]+h[O][1]+h[1][0]+h[1][1]+h[2][0]+h[2][1];

printf("\n Normal degisken toplamu..:%d",t1);
printf("\n Tek boyutlu dizin toplama..:%d",t2);
printf("\n cift boyutlu dizin toplami.:%d",t3);

printf("\n\n Cikis i¢in bir tusa basiniz");
getch();

}

Normal degisken toplami ..:42
Tek boyutlu dizin toplami ..:42
cift boyutlu dizin toplam1 .:42

Cikis igin bir tuga basmniz

1.Benzetim : a b ,c, d, e, f, tl, t2, t3 degiskenlerini ayr1 ayr1 birer
kutuyaNORMAL' DEGISKEN), k degiskenini ise
0,1,2,3,4,5 parca nolari olan, 6 pargali uzun tek bir
kutuya(TEK YONLU DiZiN DEGISKEN), h degiskenini
ise, 0-0, 0-1, 1-0, 1-1, 2-0, 2-1 parca nolar1 olan 6 parcali 2
serli siralanmis bir kutuya benzetiyoruz(CIFT YONLU
DIiZIN DEGISKEN) .(Demirkol,2006:72-82)
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k a b c d e f
5|12 2 4 6 8 10 12
4110

t1 t2 t3
3| 8 h

42 42 42

2| 6 | 20|10 |12 |21

114 1,006 [8 |11

0] 2 00/2 |4 |01

2.Benzetim :a ,b,c,d,e,f degiskenlerini , her biri ayr tek katli evlere, k
degiskenini ise; 0,1,2,3,4,5 katlar1 olan (zemin
kat,1.kat,2.kat,3 kat,4.kat,5.kat) 6 kathi tek daireli  bir
apartmana , h degiskenini ise; 0,1,2 katlar1 ve her katta 0
ve 1 nolu daire olan, cift daireli bir apartmana benzetiyoruz.
.(Demirkol,2006:83)

Tek Katli bagimsiz evler
2 4 6 8 10

12

[ Tek Dai |@ ( )
ek Dairelik ap Cift Daireli

k[5]| 12 | 5.Kat h[2jjo]| 10 12 |h[2][1] 2 Kat

k] | 10 | 4.Kat htlor) © 8 |h[I1]  1.Kat
h[0][0]| 2 4 |[h[0][1] Zemin Kat

k[3]| 8 |3.Kat L )

kI2I| 8 |5 kat

k[1]| 4 |1 .Kat

k[O i
L [0]] 2 Zemin Kat/
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(Zidar ,1983:19)
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www.iste-c.net

#include <stdio.h>
#include <conio.h>
main()

{

int a,b;

printf("n NORMAL DONGU ");
for(a=1;a<=3;a++) // 3 kez doner
{

printf("\n Deniz");

}

printf("\n\n ARKA ARKAYA DONGU ");
for(a=1;a<=3;a++) // 3 kez doner
1{3rintf("\n Deniz");

ior(b=1;b<=2;b++) /I 2 kez doner
1{3rintf("\n nehir");

}

printf("\n\n IC iICE DONGU "); // toplamda 6 kez doner

for(a=1;a<=3;a++) // 3 kez doner
{
printf("\n\n Deniz");
for(b=1;b<=2;b++) // 2 kez doner
{
printf("\n nehir");
h
}

printf("\n\n Cikis i¢in bir tusa basiniz");
getch();

}

NORMAL DONGU
Deniz
Deniz
Deniz

ARKA ARKAYA DONGU
Deniz
Deniz
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Deniz

nehir
nehir

IC ICE DONGU
Deniz
nehir
nehir

Deniz
nehir
nehir

Deniz
nehir
nehir

Cikis i¢in bir tuga basiniz

Benzetim 1.Benzetim : Davul ve Gitar miizik aletleri olan iki kisilik bir orkestra
grubu vardir.

3’li Normal dongii : Muzigin bir yerinde 3 kez davul

sesi geliyor.

Arka arkaya 3’1l ve 2°1i dongii: Muzigin bir yerinde 3 kez
davul sesi, arkasindan 2 kez gitar teli sesi geliyor.

I¢ ice 3 ve 2°li Déngiiler : Muzigjn bir yerinde dnce davul
sesi, arkasindan 2 kez gitar teli sesi geliyor. Tekrar bir
davul sesi ,arkasindan 2 kez gitar teli sesi geliyor. Yine
arkasindan bir davul sesi ve 2 kez gitar teli sesi geliyor.

2.Benzetim : Bir futbol takimi antranorii forvet iki oyuncusuna
degisik taktikler veriyor.

3’1l Normal dongii : Topu alan oyuncu, 3 rakibi

bireysel gegsin ve topu kaleye vursun.

Arka arkaya 3’1l ve 2°1li dongii: Topu alan ilk oyuncu 3
rakibi bireysel gecsin ve pasini arkadagina versin.
Arkadasi 2 rakip oyuncuyu gegsin ve topu kaleye
vursun.

I¢ ice 3 ve 2’li Déngiiler : Topu alan oyuncu bir rakibi

gecsin ve ve pasini versin. Pasi alan oyuncu 2 rakip
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oyuncuyu gegsin ve tekrar 1.kisiye pasini versinr.Bu
oyun 3 kez ayni sekilde devam etsin.

Karsilastirmalar - If

C dili
Program kodu
ornegi
(Marchall ,2008)

#include<stdio.h>
#include <conio.h>

main()

{
int a;
printf(" Plaka nosu giriniz:");scanf("%d",&a);

if (a==20)
{
printf('""\n Denizli iline baghdir");
}
else

printf('""\nAfyon iline baghdir");

printf("\n Cikis i¢in bir tusa basiniz");
getch();

}

Program caliymasi Plaka nosu giriniz : 20

Benzetim
(Marshall ,2008)

www.iste-c.net

Denizli iline baghdir
Cikis i¢in bir tusa basiniz

If’li yapilar1 , yolda bulunan bir kavsaga benezetebiliriz.

1

Aciklama: Program igerisinde ¢ok gerekmedikge if kullanilmasi tercih edilmez.
Program ¢alismasinda fazla if satirlarin olmasi programin ¢alisma hizini
diislirir. Program ilk yazilim esnasinda, baslangicinda veritabani
dosyalar1, dosya degiskenleri programin hizli, giivenilir, sade olmasi
yoniinde dizayn edilirler. Buna ragmen gerekli durumlarda if ,switch
yapilarint kullaniriz. If’li yapiy1, Otoyolda belirli hizda giden aracin
151ks1z veya kirmizi yanip sonen bir kavsaga gelmesine benzetebiliriz.
Belirli bir hizda giden aracin bir kavsaga gelmesi durumunda hizini
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distirerek kontrollu gecegektir. Bu durum aracin hizinin diismesine yol
agacaktir.

Sonuc¢
Programlama derslerindeki konularin ilk 6nce kendi yapilarinda , daha sonra benzetim,6rnekleme yontemlerini

kullanarak anlatilmasi 6grencilerde Ogrenmeyi hizlandirdigi, egitimin kaliciligint artirdigr  goriilmektedir.
Benzetim esnasinda §grencilerin moyivasyonu,enerjisi artmakta , o sessiz ortam bir anda canli ortama
doniigebilmektedir. Ayrica dgrencilerin farkli drneklemeler ifade ederek, konuya katkida bulunmaya ¢alistiklar
gorilmektedir.
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BIiLGISAYAR TEKNOLOJILERININ EGITIiM
ORTAMLARINDA KULLANILMASI: YONTEMLER VE
KARSILASILAN SORUNLAR

Kamuran Soylu

kamuransoylu@hotmail.com

Ozet:Bilgisayar egitim 6gretim yontemleri olarak tercih edilmesinden 6lgme-degerlendirmede araci
olarak kullanilmasina kadar egitimin her asamasinda etkin ve verimli bir sekilde yer almaktadir. Bu
caligmada, bilgisayar teknolojilerinin egitim 6gretim faaliyetlerinde kullanilmast, kullanilma bigimleri
ve sagladig1 avantajlar ve sebep oldugu sorunlar genel hatlariyla degerlendirilmektedir:

Genel bir bakis agisiyla bilgisayar, web tabanli 6gretim programlarmin biitiin asamalarinda, dersler
icin 6zel programlarin yapilmast ve sunulmasi gibi temel alanlarda yer almaktadir. Bununla birlikte,
egitim faaliyetlerinde yer alan yoneticiler, 6gretmenler ve 6grenciler kendi ihtiyaglar1 dogrultusunda
bilgisayar teknolojilerinden faydalanmaktadirlar. Ozellikle ilkogretim cagindaki 6grenciler icin
bilgisayardan faydalanma kontrol edilmedigi durumlarda 6nemli sorun olarak tamimlanabilecek
zararlara sebep olmaktadir.

Keywords: Bilgisayar kullanimi, egitim-6gretim teknolojileri, 6grenme ve 6gretme yontemleri
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BILiSIM TEKNOLOJILERI EGITIMINE YENI BiR BAKIS:
KIRKLARELI UNIiVERSITESI MICROSOFT IT ACADEMY

Bora Aslan', Fiisun Yavuzer Aslan?, Gokhan Dogan®, Omer Kirmaci®, Siileyman Aslan®

'bora.aslan@klu.edu.tr
“fusunyavuzer@klu.edu.tr
3gokhandogan@klu.edu.tr
“kirmaciomer@klu.edu.tr

Ssuleyman.aslan@klu.edu.tr

Ozet:Giiniimiiz teknolojilerini kullanmakta sikint1 yasamayan bireyler teknoloji. kullanim bilgilerini
ve becerilerini belgelendirme konusunda sikinti yasamaktadir. Istihdam edilmekte-aranilan ilk
sartlardan biri olan teknoloji kullanim yeterliligini ispatlamak konusunda ge¢mis tecriibelerini referans
olarak gostermek en ¢ok kullanilan yol olmustur. Fakat yeni mezunlarin is tecriibesi olmamasi ya da
tecriibenin kolay kolay elde edilememesi gibi nedenler is hayatina atilacak geng¢ bireyler agisindan
sikintilar yaratmaktadir. Bu nedenle Sertifikasyon Programlari 6nemli vazifeler gormektedir.

Teknoloji kurumlar1 baslattiklart sertifikasyon programlari ile teknoloji diinyasina yén veren
driinlerini yeterli bir sekilde kullanabilen kalifiye bireyler yetistirmeyi ama¢ edinmistir. Microsoft
Sertifikasyonu is diinyasinda en ¢ok aranan nitelikli'sertifikalarin basinda gelmektedir. Is diinyasinda
ki istihdam ilanlarina bakildiginda direkt olarak sertifika kodu ile aranilan nitelikleri yazilmaktadir. Bu
durum gosteriyor ki 6grenilen Temel diizey bilgisayar kullanimindan yazilim gelistirme araglarinin
kullanimina kadar olan Microsoft becerilerinin belgelendirilmesi bir ihtiyag¢-haline gelmektedir.

Microsoft, sertifikasyon konusunida detayl bir yelpazeye sahiptir.ds diinyasinda bulunan biitiin is
kollarina yonelik sertifikasyon programi mevcuttur. Microsoft IT Academy Programi ile Microsoft
Sertifikasyon programi sinavlarma hazirlamak iizere Egitim kurumlari ile anlagmalar yaparak anlagsma
yaptig1 kurumlara egitim materyali, sertifikasyon danismanligi, e-kitap, Microsoft {iriinleri gibi
desteklerde bulunmaktadir.

Kirklareli Universitesi, Bilgi Islem Daire Baskanligi ve Uzaktan Egitim Uygulama ve Arastirma
Merkezinin Katkilar1 ile Microsoft IT Academy tiyesi olmustur. Bu program ile 6grencilere Microsoft
Sertifikasyon Sinavlarina yonelik, Microsoft Egitimleri verilmesi amaglanmistir. Microsoft IT
Academy tyesi kurumlara sunulan hizmetlerden 6grencilerin maksimum derecede faydalanmasi ve
sonug olarak mezunlarin teknoloji kullanimlarini belgelendirmesi birincil amacimiz olmaktadir.

Bu uygulamanin baslangic noktasindan sonucuna ulasilana dek siirdiiriilen egitim, materyal,
degerlendirme kriterleri ve alinan sonuglar bu ¢aligma kapsami iginde anlatilacak ve tartisilacaktir.

Keywords: teknoloji, Microsoft, egitim, sertifikasyon
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BiYOMEDIKAL CiHAZ TEKNOLOJILERININ ETKIN
VERIMLI KULLANIMI

Alper Tongal', Selim Bacak?, Umit Kara’

lalpertongal@sdu.edu.tr
2selimbacak@sdu.edu.tr

Sumitkara@sdu.edu.tr

Ozet:Saglik alaninda, Biyomedikal Cihaz teknolojisinin etkin ve verimli kullanimi insanoglunun
yasam siiresini ve kalitesini olumlu yonde etkilemektedir. Hi¢ kuskusuz teknolojinin verimli
kullanim1 yetigmis kalifiyeli teknik personel ile miimkiindiir. Donanimli teknik personel yetistiren
egitim kurumlar teknolojik gelismeleri takip etmeli, sektorle birlikte hareket edip egitim planlarini
giincel tutmalidir. Bu anlamda egitim veren kurumlar egitim-ogretim planlarimni etkili bir sekilde
sektoriin  ihtiyaglart  gdzeterek hazirlamalidir. Saglik  personeli de sektoriin « beklentisini
karsilayabilmek i¢gin, teknolojinin getirdigi pahali olan tibbi cihazlar1 ve teknolojiyi verimli kullanmak
zorundadir. Saglik teknolojisinin hizli gelisimisonucunda; basarili bir saglik hizmetinin verilebilmesi
icin en 6nemli On sart yukarida belirtilen durumlardir.

Keywords: Biyomedikal Teknoloji, Egitim, Tibbi Cihaz, Verimlilik, Saglik Hizmetleri
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BOR KATKILI BETONLARIN NOTRON TUTUCULUGUNUN
INCELENMESI

'Hakan SARIKAYA, ?Rasit ALTINDAG
'Usak Universitesi, Banaz Meslek Yiiksekokulu, Usak
?Siileyman Demirel Universitesi, Maden Miihendisligi Boliimii, Isparta
'hakan.sarikaya@usak.edu.tr

Ozet: Dogal kaynaklar iilkelerin ekonomik kalkinmasinda onemli bir yere sahiptir. Giiniimiizde
ekonomik kalkinma o iilkenin sahip oldugu maden kaynaklari miktar1 ve maden iiriinlerinin tiiketimi
ile paralellik gostermektedir. Yapilan aragtirmalar sonucu {ilkemizin diinya toplam bor rezervlerindeki
pay1 % 72,2°dir. Notron tutma 6zelligi zirh betonlar1 i¢in dnemlidir. Bu ¢alismada, bor yataklarindan
elde edilen bor mineralleri farkli oranlarda kullanilarak gesitli amaglara yonelik 6zellikli betonlar
iiretilmis ve iiretilen betonlarin nétron tutma katsayilari incelenmistir. Olgiimlerde NaI(T1) tipi nétron
gama detektorii ve 5 Ci’lik 239 Pu-Be (alfa-n) nétron kaynag: kullanflmustir. Sonug olarak, {ilkemizin
6nemli rezervlerine sahip oldugu bor minerallerinin ingaat sektoriinde ¢esitli miihendislik yapilarinda
kullanilabilecek 6zellikli beton iiretilebilirligi irdelenerek, bor cevherlerinin kullaniminda farkly bir
acilim getirilmeye calisilmistir. Beton igerisine katilan iileksit. ve kolemanit bor bilesikleri betonun
ndtron tutuculugunu artirdigt gdzlenmistir.

INVESTIGATION OF NEUTRON SHIELDING WITH BORON
CONCRETE ADDITIVE

Abstract: Natural resources have-an important role in the economical development of the countries.
Today economical development is in connection with the amount.of mineral resources that a country
owns and the consumption of those mineral products. As a result of the researches in the total boron
reserves of the world the share of our country is 72,2 %. In this study, by using boron minerals in
different proportions, featured concretes inclined towards different purposes have been produced and
the neutron holding coefficients of the produced concretes have been investigated. In the measurements
Nal (TI) type neutron gamma detector 5. Ci'lik 239 Pu-Be (alpha-n) neutron source has been used.
Consequently, investigating the producibility of featured concrete that can be used in various
engineering structures, a distinctive approach has been put forward for the use of boron minerals a great
amount of which our country owns. Ulexite and colemanite boron compounds added in the concrete
have been observed to increase neutron holdind of concrete.

GIRIS

Insanoglunun var olusundan bu yana yeme i¢cme ihtiyacindan sonra ikincil temel ihtiyaci barmma olmustur.
Boylece yapi sektorii hep giindemde kalmis ve her an daha giizel, pratik yontemler gelistirmeye yonelik calismalar
devam etmistir. Giiniimiiz diinyasinda ise her alanda oldugu gibi bu alanda da temel gaye, en kisa zamanda en az
harcama ile ¢dziime ulagmaktir. Giiniimiizde kullanimda ortaya ¢ikan ihtiyaglar nedeni ile, ¢esitli 6zelikleri
gelistirilmis veya iiretim ve uygulama teknikleri farkli bazi1 6zel betonlar yaygin bigimde kullaniimaktadir. Uretilen
betonlarin kullanim amacma yodnelik olarak tasariminin yapilmasi ve ekonomik olmasi ¢ok 6nemlidir (Sarikaya,
2014).

Beton; cimento, su, agrega ve gerektiginde katki maddelerinin (mineral, kimyasal, fiber vb) belirli sartlar ve
oranlarda karistirilmasiyla elde edilen, baslangigta sekil verilebilen plastik formda olup, zamanla ¢imento ve su
arasindaki kimyasal reaksiyonun gelismesiyle (hidratasyon) sertleserek mukavemet kazanan, harg¢ fazi ve
agregadan olusan kompozit bir yapt malzemesidir (Ozel, 2007). Beton heniiz yeni karildiginda taze beton adin1
alirken, katilagip sertlesince sertlesmis beton adimi alir (Neville, 1993). Betonda bilesime giren malzemeler 6zel
olarak oranlandig1 zaman karisim herhangi bir yere dokiilebilir ve ebad: ile kaliplarin seklini alabilen plastik bir
kiitle meydana getirir (Baradan, 1997).

Bor madeni, periyodik tabloda B simgesiyle gosterilen, atom numarasi 5, atom agirligi 10.81, yogunlugu 2.84
gr/cm’, ergime noktas1 2300 °C, kaynama noktasi 2550 °C olan, metalle ametal aras1 yar1 iletken 6zelliklere sahip
bir elementtir (Etimaden, 2012). Genellikle dogada tek basina degil, baska elementlerle bilesikler halinde bulunan
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bor madeni, cesitli metal veya ametal elementlerle yaptig1 bilesiklerin gdsterdigi degisik ozellikler nedeniyle,
endiistrinin bir¢ok alaninda kullanilmaktadir.

Dogadaki yaklagik 150 mineralin bor elementi igerdigi bilinmesine ragmen, endiistriyel agidan dnemli ve ticari
degeri olan bor bilesikleri arasinda boraks, kolemanit, tinkal, iileksit, kernit, pandermit, probertit, szyabelit ve
hidroborasit yer almaktadir. Bor mineraleri dogadaki halleriyle ticari 6nem tagimalarma ragmen, farkli tipteki
rafine bor bilesiklerinin iiretilmesi i¢in bazen teknolojik islemlere tabi tutulmaktadir. Ote yandan bu bor bilesikleri
icerdikleri B,Os (borik oksit) miktarina, tasidiklar: fiziksel veya kimyasal 6zelliklerine gore farkli alanlarda
kullanilmaktadir (Boraxs, 2011).

Tiirkiye Diinya bor madeni rezervinin %72’sine sahiptir. Bu 6zelligi ile Diinya ham bor madeni {iretiminde birinci
sirada yer almaktadir. Ote yandan, tek basmna diinya bor talebini 567 yil karsilayabilmesi s6z konusudur. Diinya
bor madeni rezervinin %7’sine sahip olan ABD ise, yakin gelecekte bor rezervlerinin tiikkenmesi ile karsi
kargiyadir. ABD’deki bor rezervlerinin diinya bor talebini karsilayabilme siiresi ise yalnizca 53 yildir (Etimaden,
2012).

Tiirkiye’de bulunan bor madenleri diger iilke rezervlerine gore karsilastirmaln iistiinliige sahiptir. Ulkemizde
bulunan bor madenlerinin yerlesim yerlerinin hemen yaninda yer almasi; rezervlerin kolaylikla isletilebilmesini
saglamaktadir. Ayrica Tiirkiye’deki bor madenlerinin i¢indeki borik oksit/oraninin yiiksek olmasi, boraks ve borik
asit tretilmesi i¢in madenlerin ek islemlerden gecirilme zorunlulugunu da ortadan kaldirmaktadir. Biitiin bu
ozelliklere ragmen, Tiirkiye nin bor {irlinleri piyasasinda aldigi-pay.ise yalmzca % 7°dir. Oysa ABD’nin aym
piyasadan aldig1 pay yaklasik % 6070 civarindadir (Etimaden, 2012).

Bu ¢alismada, bor yataklarindan elde edilen bor minerallerinden Kolemanit ve Uleksit, % 2,5 ve % 5 oranlarinda
boru 6giitiildiikten sonra 50 mikron elekten eleyerek, betonda ince malzeme yerine konularak betonlar tiretilmistir.

MATERYALLER

Calismada normal beton iiretiminde Aydin ili Soke ilgesi Corapct Bogazi merkezinden elde edilen Karakaglar kum
cakil ocagindan temin edilen agrega ve-ve Balikesir Bigadi¢ Bor isletmesinden getirilen bor agregasi ceneli
kiricilarda kirildiktan sonra agrega haline getirilerek kullanilmistir. Karigimlarda % 40’ 1 ince agrega (0—4 mm)
ve % 60’ 1 kaba agrega (4-16 mm) kullanilmistir. Deneysel ¢alismalarda suya ilave katki olarak Draco Yapi
Kimyasallari’ nin irettigi Levelcon 1200 yiiksek performansl beton tiretiminde kivam korumali ve yiiksek oranda
su azaltan kimyasal kati kullanilmistir. Cimento olarak Burdur Bucak’ta bulunan As Cimento Fabrikasi’nda
iretilmis CEM 1 42,5 R ¢imentosu kullanilmistir. Kullanilan ¢imento ve borun kimyasal &zellikleri Cizelge 1°de
ve ¢imentonun fiziksel ve mekanik 6zellikleri Cizelge 2. de verilmistir.

Cizelge 1. Cimento ve borun kimyasal 6zellikleri

Kimyasal PC42,5 Kolemanit (%) Uleksit (%)
Bilesen (%) Konsantre Tiivenan Konsantre Tiivenan
B,0; - 42,23 29,70 38,88 32,25
SiO; 20,02 4,94 10,51 2,02 5,21
Fe;03 3,52 0,006 0,11 - -
AlLOs 5,16 0,009 0,09 - -
CaO 63,46 27,74 24,58 16,67 20,84
MgO 1,03 2,04 5,47 1,01 2,76
SO3 2,74 0,52 0,54 0,31 0,48
SrO - 0,62 1,26 - -
Na,O - 0,13 0,19 - -
HO - 3,44 24 44 - -

Cizelge 2. CEM 1 42,5 R ¢imentosunun fiziksel ve mekanik 6zelikleri (As Cimento, 2010)

Bilesen PC 42,5
Ozgiil Agirlik (gr/cm?) 3,124
Donma Baslangici (dakika) 180
Donma Sonu (dakika) 280
Hacim Genlesmesi (mm) 1,10
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7 giinliik basing dayanimi (N/mm?) 26,60
28 giinliik basmg¢ dayanimi (N/mm?) 49,60

Beton bilesimlerinde normal agrega kullanilarak TS EN 206-1° e gore C35 betonlar1 iiretilmesi hedeflenmistir.
C35 betonu i¢in w/c orani1 0,35 alinmis ve iretilecek betonun kuru plastik kivamda ve maksimum dane ¢ap1 16
mm olacak sekilde TS 802’ deki birim hacim agirlik yontemine gére yapilmistir. Iyilestirilmis ve beton yapiminda
kullanilacak olan normal agrega ve borun graniilometri egrisi ise Sekil 1’ de verilmistir.

100

90 /_
— 80 7%
S 70
§ 60 ——A 16
8 50 : / / —=—B 16
8 40 C 16
% 30 - /.//
2 4o /.//:/ —e—Agrega

10 //;/
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pan 0,25 0,5 1 2 4 8 16
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Sekil 1. Iyilestirilmis ve beton yapiminda kullanilacak olan normal agrega ve borun graniilometri egrisi

Betonlarin iiretimi ile fiziksel .ve mekanik oOzelliklerinin tespiti i¢in yapilan deneyler Siilleyman Demirel
Universitesi Miihendislik Fakiiltesi Maden Miihendisligi Béliimii Kaz1 ve Dogal Taslar Teknolojisi laboratuarinda
ve Aydin As Beton Yapi Malzemeleri Llaboratuarinda.gerceklestirilmistir. Bu ¢alismada 9 seri beton tiretilmistir.
Bunlar C35, katkili‘beton serileridir. Uretilen borlu betonlarm agrega yiizdeleri Cizelge 3’ de Uretilen borlu
betonlarm kodlar Cizelge 4> de, karisima giren borlu betonlarm 1 m? beton bilesenleri ise Cizelge 5.” de verilmistir.
Karigima giren agrega, bor, su ve ¢imento uretilecek betonun koduna gore dnceden tartilip hazirlanmistir. Karigim
suyu As Beton Sondaj suyu kullanilmistir. Karilma islemi diisey eksenli cebri karistirmali mikser yardimiyla
yapilmigtir. Numunelerin kivamini belirlemek amactyla abrams konisi ile ¢gokme miktarlari, birim hacim agirliklar:
ve betonun sicakliklari 6l¢iilmiistiir. Cesitli deneylerde kullanilmak iizere sarsma tablasi iizerindeki 100 mm x 100
mm x 100 mm boyutlu'kiip kaliplara har¢ {i¢ asamada konmus ve her agamada 10 saniye sarsma tablasi aleti ile
sarstlmistir. Her seri beton icin 10 adet kiip numune iiretilmistir. Numunelerin iistii 1slak keten ortii ile ortiilerek
24 saat kalip i¢inde birakilmig, bu siirenin sonunda lastik takozlar yardimiyla kaliptan ¢ikarilmistir. Numuneler
deneylerin yapilacagi giine kadar kiir havuzunda saklanmistir

Karilma islemi (Ozel 2007)’deki gibi 30 s kuru (iri agrega, ince agraga, baglayict madde), 90 s (ilk bir dakika su
ilavesi), 60 s dinlenme ve 120 s karisim olmak tizere toplam 300 s’de (5 dk) yapilmustir (Sekil 2).

A\ Kuru karisim Su ilavesi Karisim Dinlenme Son karisim
Karisim

metodu

30s 60s 30s 60s 120s
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Sekil 2. Betonun karilma iglem agamalari

N

www.iste-c.net Copyright © International Science and Technology Conference (ISTEC) 108



52ISTEC International Science and Technology Conference, St. Petersburg -

INTERNATIONAL SCIEN

TECHMOLOEY CONFERENCE. RUSS'A, September 2-4, 2015

Cizelge 3. Beton yapiminda kullanilan agrega yiizdeleri

Agrega Boyutu Agrega Sinifi Karisimda Kullanilan Agrega Yigisim
Yiizdesi
0-0,25mm 4 4
0,25mm — 0,5mm 8 12
0,5mm - Imm Ince 8 40 20
Imm - 2mm 10 30
2mm - 4mm 10 40
4mm - 8mm 25 65
8mm - 16mm Kaba 35 60 100

Cizelge 4. Uretilen betonlarin karisim yiizdeleri

Kodu Beton Sinifi Agrega _ Bor (%) _ Bor (%)
(%) '(Uleksit-Konsantre) ) (Uleksit-Tiivenan)
(Ince malzeme olarak) (Ince malzeme olarak)
N35 C35 100 - -
B35-1 C35 97,5 2,5 -
B35-2 C35 95 5 -
B35-3 C35 97,5 4 2,5
B35-4 C35 95 = 5
Kodu Beton Sinifi Agrega Bor (%) Bor (%)
(%) (Kolemanit-Konsantre) (Kolemanit-Tiivenan)
(Ince malzeme olarak) (Ince malzeme olarak)
B35-5 C35 97,5 2,5 -
B35-6 C35 95 5 -
B35-7 C35 9755 - 2,5
B35-8 C35 95 - 5

Cizelge 5. Uretilen betonlarin karisim miktarlar (kg/m?)
Beton Ince Kalin

Kodu Su Cimento-.  Katka o Agrega ince Bor Kalin Bor
N35 158 450 3,6 706 1088 - -
B35-1 158 450 3,6 688 1088 18 -
B35-2 158 450 3,6 671 1088 36 -
B35-3 158 450 3,6 688 1088 18 -
B35-4 158 450 3,6 671 1088 36 -
B35-5 158 450 3,6 688 1088 18 -
B35-6 158 450 3,6 671 1088 36 -
B35-7 158 450 3,6 688 1088 18 -
B35-8 158 450 3,6 671 1088 36 -

Niikleer gii¢ reaktorlerinde, yapisal ve niikleer 6zelliklerinin uygunlugu nedeniyle, en ucuz zirh malzemesi
betondur (Komarovskii, 1961) ve (Jaeger,1975). Deneylerde kullanilan gama spektrometre sistemi Nal(TI)
detektoriiyle etkilesen gamma 1sinlarini enerjilerine gore spektral olarak ayirabilen bir sistemdir. Detektor bir
yiiksek gerilim kaynag1 (HV) tarafindan beslenmektedir. Yiikselte¢ detektorden gelen atmalari giiclendirir ve bu
sinyaller ¢ok kanalli analizér (CKA) tarafindan veri analiz sistemine gonderilir. Kullanilan malzemeye gore
radyasyon detektorlerini gazli, yari-iletken ve sintilasyon (parildayici) detektorler olmak {izere ii¢ ana gruba
ayirmak miimkiindiir. Bu ¢alisma kapsaminda, iiretilmis olan degisik tip betonlarin nétron tutma (u) katsayilar
aragtirilmistir. Betonlarm ndtron tutma deneyleri Yildiz Teknik Universitesi Enerji Enstitiisii Niikleer Arastirmalar
A.B.D. Laboratuarinda bulunan Nal(T1) detektdrii ile yapilmistir. Deneysel ¢aligmalarda Nal(Tl) tipi ndtron gama
detektori ve 5 Ci’lik 239 Pu-Be (alfa-n) ndtron kaynagi kullanilmigtir. NStron tutma deneyinin hesaplamalari ise
Microsoft Excel programinda Esitlik 1’ deki denklem ile gerceklestirilmistir.
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Notron tutma deneyinde Ol¢iimii yapilan lcm kalinhigindaki numuneler Sekil 3° de, Notron tutma deneyinde

kullanilan cihazlarlar ise Sekil 4’ de verilmistir.

[TE— In - (1)

Sekil 4. Notron tutma deneyinde deneyin de kullanilan cihazlar
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BULGULAR

Bu ¢alisma kapsaminda iiretilen borlu betonlar {izerinde Nal(T1) detektorii ile her beton numunesinden 3 6l¢iim
almmak suretiyle gergeklestirilmistir. Alinan 3 degerin aritmetik ortalamasi Esitlik 1° de yerine konularak her bir
numunenin nétron tutma kapasitesi hesaplanmis ve deney sonuglar1 Cizelge 6’ da verilmistir. Borlu betonlarin

nétron tutma katsayisi sonuglari ise Sekil 5-9° da verilmistir.

Cizelge 6. Borlu betonlarin nétron tutma deney sonuglari

Numunenin Birim Su Cokme
Kodu Agirhiklar Emme miktarlari p (cm™)
(kg/m’) (%) ( mm )

N35 2,508 1,82 210 0,064461
B35-1 2,459 3,14 55 0,076869
B35-2 2,448 3,20 55 0,130728
B35-3 2,523 4,43 35 0,076869
B35-4 2,489 4,62 60 0,137337
B35-5 2,484 4,02 25 0,084387
B35-6 2,353 4,02 25 0,126783
B35-7 2,483 3,28 50 0,104718
B35-8 2,478 3,20 55 0,134688

Uleksit-Konsantre

0,14 -
. 012 -
£
3 0.1 -

0,08 -

0,06

N35 B35-1 B35-2
Beton Serileri

Sekil 5. Borlu betonlarm nétron tutma katsayisi sonuglari (Uleksit Konsantre)

Uleksit-Tiivenan

0,14 -

0,12 -
=
g
';_‘ 0,1 -

0,08 -

0,06

M35 B35-3 B35-4
Beton Serileri

Sekil 6. Borlu betonlarin nétron tutma katsayisi sonuglari (Uleksit Tiivenan)
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Kolemanit-Konsantre

0,14 -
012 - P o
=
£
S 01 -

0,08 - 3

0,06

M35 B35-5 B35-6
Beton Serileri

Sekil 7. Borlu betonlarin nétron tutma katsayisi sonuglary(Kolemanit Konsantre)

Kolemanit-Tiivenan
0,14 -
0,12
.HT‘ i
£ e
; 0.1 - =
(\.J{
0,08 - -
.;/'-
0,06
N35 B35-7 B35-8
Beton Serileri

Sekil 8. Borlu betonlarin nétron tutma katsayist sonuglar1 (Kolemanit Tiivenan)

wcm-1})

—4—TTleksit Konsantre ——T1Tleksit Titv enan
=K olemanit KEonsantre =T clemanit Tavenan
014 -
0,12 -
0,1 4
0,08 -
0,06

N35 B35/1-3-5-7

Beton Serileri

B35 /2-4-6-8
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Sekil 9. Borlu betonlarin ndtron tutma katsayisi sonuglarinin birbiri ile iligkileri
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SONUCLAR

C35 borlu betonlarda bor miktar1 arttikga ndtron tutma katsayisi sonuglarinda olumlu yonde bir artis
goriilmektedir. Elde edilen sonuglarin Abdullah (2010) ve Zeybek’ in (2006) yapmis oldugu ¢alismaya paralel
oldugu goriilmiistiir. Calismada kullanilan bor mineralleri % 28 ile % 39 oranlar1 arasinda B,O3 igermektedir. Bu
borlarin ¢evreye verecegi zararlarda oldukea biiyiiktiir. Bu zararl etkileri ortadan kaldirmak ve ekonomiye yeniden
kazandirmak amaciyla beton endiistrisinde bir katki malzemesi olabilecegi diisiiniilmektedir. Borlu betonlarin
deneysel arastirmalarda notron tutuculugundan dolay1 kolaylikla kullanilabilir bir zirh malzemesi oldugu sonucuna
varilmistir.
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CINSIYETIN HEMSIRELERIN IS DOYUMLARI UZERINE
ETKISI:
BiR META ANALIZ CALISMASI

Filiz Kantek!, Handan Kartal?

fkantek@akdeniz.edu.tr
Hdr1453@gmail.com

Ozet:Bu ¢alismanin amaci hemsirelerin is doyumlar iizerine cinsiyetin etkisini analiz etmektir.
Arastirmaya dahil edilen ¢alismalar1 analiz etmek i¢in meta analiz yontemi’ kullanilmigtir. 01-30
Haziran 2015 tarihleri arasinda Tiirk tip dizini, google akademik, Akdeniz Universitesi kiitiiphanesi
arama motoru, YOK tez tarama, pubmed, EBSCO HOST, Web of Science veri tabanlari taranmistir.
Tarama yapilirken “is doyumu”, “is tatmini”, “hemsire” “hemsireler’’» anahtar sozciikleri Tiirkgce ve
Ingilizce olarak kullanilmistir. Calisma verileri CMA (The Comprehensive Meta—Analysis software)
kullanilarak analiz edilmistir. Hemsirelerin genel doyumu i¢in arastirmaya dahil edilen 9 ¢alismanin
toplam &rneklem say1s1 3230 olup, 342°si erkek ve 2888’i kadin hemsiredir. I¢sel ve dissal doyum gin
dahil edilen 6 ¢alismanin her boyut i¢in toplam 6rneklem sayisi 1849 olup, 190’n1 erkek ve 1659°u
kadin hemsiredir. Bireysel ¢aligmalarin etki biiytikliikleri incelendiginde, genel is. doyumunda 5
calisma, i¢sel doyumda 4 galisma ve digsal doyumda 3 ¢alisma kadnlar lehineydi. Heterojenlik testi
sonucunda genel, i¢sel ve digsal doyum i¢in yapilan ¢aligmalarin heterojen 6zellik gosterdigi belirlendi.
Rastgele etkiler modeline gore % 95 dnem derecesinde cinsiyetin is doyumuna olan ortalama etki
biiyiikliikleri genel is doyumu i¢in -0,170, igsel doyum igin -0,041 ve dissal doyum i¢in -0,054 olarak
hesaplandi. Calisma cinsiyetin genel, igsel ve dissal doyuma etkisinin kadinlar lehine 6nemsiz diizeyde
oldugunu ortaya koymustur.

Keywords: hemsire, is doyumuy cinsiyet, meta analiz
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CLASSIFICATION OF EEG DATA USING ARTIFICIAL
NEURAL NETWORK LEARNED BY HEURISTIC
ALGORITHMS

'Muhammer ILKUCAR, 2Ali KAVURUR
Mehmet Akif Ersoy University, Technical Sciences Vocational High School, Burdur, TURKEY

limuammer@mehmetakif.edu.tr, 2akavurur@mehmetakif.edu.tr

Ozet: Insan beyni diisiinme, mimikler, uzuvlarin hareketi gibi islemleri yaparken beynin degisik
bolgelerinde farkli elektrik sinyalleri iiretir. Bu sinyaller EEG cihazlan ile okunarak beyin
aktivitelerinin elektriksel karsiliklar1 dis diinya ortamina aktarilabilmektedir. Boylece diisiince giicii ile
cihazlarin kontrol edilebilme imkani ortaya ¢ikmaktadir. Bu ¢alismada Emotiv. EEG Neuroheadset
cihazi ile g6z agma-kapama mimiklerinin beyinde olusturdugu elektrik sinyallerinden elde edilen UCI
verilerinin, ileri beslemeli geri yayilimli yapay sinir ag1 (YSA) ve harmoni arama (HA) algoritmasi
yontemiyle Ogretilmis ileri beslemeli YSA ile verilerin siniflandirilmast yapilmis ve sonuglar
karsilagtirilmistir. YSA ile siniflandirma icin matlab programindan yararlanilmig; HA ile 6gretilmis
ileri beslemeli YSA algoritmast icin MS Visual C#.NET programlamadili kullanilarak gelistirdigimiz
yazilim kullanilmigtir.

Anahtar Kelimeler: EEG, Yapay Sinir Aglari, Siiflandirma, Harmoni Arama Algoritmasi

GIRiS

Son yillarda elektronik ve bilgisayar alanindaki gelismeler birgok alanda oldugu gibi tip alaninda da yaygin alarak
kullanilmaktadir. Elektronik ve bilisim teknolojilerinin tip alaninda kullamilmaya baslamast ile tiptaki ilerleme hiz
kazanmistir. Beynin ¢aligmasi ile ilgili sirlar ¢oziildiikge, beyin bilgisayar arabirimleri ile (Brain Computer
Interface-BCI) beyin aktiviteleri elektrik sinyallerini doniistiiriilerek bilgisayar ortaminda islenebilir hale gelmistir.
Piyasada farkli firmalar, beyinaktivitelerini 6l¢ebilen, herkesin kolaylikla ulasabilecegi electroencephalography
(EEG) cihazlar iiretmektedir. Son zamanlarda, beyin aktivitelerinden elde edilen elektriksel sinyallerin islenerek,
tip, mithendislik, askeri gibi farkli alanlarda kullamlmaktadir. Ornegin; beyin sinyalleri ile calisan protez bacak,
protez kol, robot, bilgisayar oyunu, bilgisayar yazilimi vb. uygulamalar mevcuttur (Wang ve dig. 2013; Wodlinger
ve dig. 2015). Yine saglik alaninda c¢alisiimig bir 6rnek olarak; Harikumar ve Vijayakumar (2013) EEG cihaz ile
beyin aktivitelerinden elde edilen sinyalleri, fuzzy (Ross 2010) cikis1 destekli, farkli yapay siniri ag1 modelleri ile
siniflandirarak hastalarin Epilepsi hastaligr risk seviyelerinin tespiti ile ilgili bir ¢caligma yapilmistir.

Gozii-hareketlerinin beyinde olusturdugu aktivitelerden elde edilen bilgilerin analiz edilerek goz kontrollii cihazlar
ve yazilimlar gelistirilmektedir. Ornegin goz hareketlerinin beyin aktivitelerinden elde edilen sinyaller kullanarak,
isitme engellilerin bilgisayar gibi cihazlar1 g6z kontrolii ile kullanma olanag1 saglanabilmektedir (Cordis, 2015).
Yine soforlerin ara¢ siirerken uyuyarak kazalara sebep olabilmektedir. Goziin agik veya kapali olmasi durumu
beyin aktivitelerinden elde edilirse, soforlerin uyudugu tespit edilerek kazalar onlenebilir. Go6ziin agik/kapali
olmasinin beyin aktiviteleri ile ilgili bir ¢ok ¢alisma vardir. Chadwick ve dig. (2011) yalniz géziin ve basla ile
birlikte goziin x-y diizlem lizerindeki hareketleri ile birlikte gdz agma kapama mimiklerinin beyinde olusturdugu
elektriksel aktiviteleri EEG cihazi ile 6l¢iip bunlari siniflandirmiglardir.

Rosler ve Suendermann (2013) tarafindan gdziin agik veya kapali olmasinin beyindeki aktiviteleri, Emotiv EEG
Neuroheadset [Sekil 1] cihazi ile dlgiilmiistiir. Olgiim islemi araliksiz 117 saniye boyunca beyin olusturdugu
elektrik sinyalleri alinarak kayit yapilmistir. Olgiim ile es zamanli olarak, gdziin durumu da kamera ile takip
edilip, daha sonra kamera goriintiileri incelenerek goz acik ‘0°, goz kapali ‘1’ seklinde verilere ilave edilmistir.
Boylece EEG ile beynin 14 farkli bolgesinden [Sekil 2] 14980 farkli 6l¢iim gergeklestirilerek bir veri seti
olusturulmus ve daha sonra aragtirmacilarin hizmetine sunmak i¢in UCI makine 6grenmesi veri tabanina
yiiklenmistir.
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Calismada kullanilan veriler UCI makine 6grenme veri tabanindan (UCIL,2015, Roesler,2014) alinmigtir. Bu
veriler iizerinde farkli siniflandirma yontemleri kullanilarak yapilmis birka¢ ¢alisma mevcuttur. Rosler ve
Suendermann (2013) Weka (Weka, 2015) paket programi i¢inde bulunan farkli siniflandirma algoritmalari ile bu
verileri siniflandirmis ve en kotii 50% dolaylarinda, en iyi de 3,4% oraninda smiflandirmislardir. Ayni verileri,
Wang ve arkadaglarnt  (2014) zaman-serileri smiflandirma yontemi kullanarak 29,5046% oraninda
siniflandirmiglardir.

Bu ¢alismada 14 farkli bolgeden elde edilen 148980 verinin, daha dnce calisilmamis olan, ¢ok katmanli ileri
beslemeli geri yayilimli yapay sinir ag1 ve harmoni arama algoritmasi ile 6gretilmis ¢ok katmanli ileri beslemeli
yapay sinir ag1 ile egitilerek siniflandirmasi iglemi gergeklestirilmistir.

Sekil 2: Emotiv EEG neuroheadset cihazin sensor pozisyonu ile ilgili davranis gruplarini gostermektedir. Goz
acildig1 zaman beyinde olusturdugu aktivitelerin durumu ile ilgili olarak; mavi bolgelerde (F3, F4, F7, FC6, T8,
DRL, P8, 02, CMS) maximum artig, kirmizt (O1, P7, T7, FC5, AF3, AF4, F8) alanlar minimum azalis
gostermektedir (Rosler ve Suendermann, 2013).

METEDOLOJI
Calismada datalarin siniflandirilmasi i¢in ¢ok-katmanli ileri beslemeli geri yayilimli yapay sinir agi ve harmoni
arama algoritmasi ile 6gretilmis  cok katmanli yapay sinir ag1 kullanilmistir.

Harmoni Arama Algoritmasi

Biyolojideki ve dogadaki olaylarin birbirleri ile uyumu ve kusursuz ¢alisma bigimleri, gercek hayattaki pek ¢ok
problemin  ¢dziimiinde, bilim insanlarina ilham kaynagi olmustur. Farkli enstriimanlardan olusmus miizik
korosundan bir senfoni ¢ikabilmesi i¢in koroyu olusturan enstriimanlari bir harmoni uyumunda icra edilmelidir.
Bunun i¢in her enstriiman kendi i¢inde ayarlamalar (pitch) yaparak kusursuz harmoniyi olustururlar. Dogadaki
seslerin uyum icindeki o essiz senfonisi veya bir koronun olusturdugu harmoniden esinlenerek Geem ve
arkadaslar1 (2001) Harmoni Arama (HA) algoritmasini gelistirmislerdir. Korodaki enstriimanlarin kendi iginde
kiiciik akortlar yapilarak sonugta en iyi senfoniyi vermesi, bir optimizasyon problemi gibi diisliniilebilir. Sekil-
3’de miizik harmonisi ile optimizasyon problemi arasindaki iliski gosterilmistir. Miizikteki her bir enstriimanin
farkli sesi alinarak senfoni olusur. HS algoritmasinda da problemin ¢6ziim kiimesini (harmoni) olusturabilecek
veriler icerisinden en uygun degerler aranarak optimum ¢oziim elde edilmeye ¢alisilir. Gorildigi gibi HA
algoritmasi popiilasyon temelli evrimsel bir algoritmadir. Evrimsel algoritmalarda giiclii olanlar yasamini siirdiiriir
zay1f olanlar elenir.
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Sekil 3’e gore optimizasyon karar degiskenleri (x; , x» , x3) ile miizik korosundaki enstriimanlar ile
iligkilendirilmistir. Enstriiman-1={Do, Re, Mi}; enstriiman-2={Mi, Fa, Sol} ve enstriiman-3={Sol, La, Si, Do, Re}
seslerinden yeni bir senfoni olusturmak i¢in; enstriiman-1={Do}, enstriiman-2={Mi} ve enstriiman-3={Sol}
notalari alinarak, yeni harmoni={Do, Mi, Sol} seklinde elde edilir. Benzer sekilde optimizasyon karsiliginda karar
degiskenleri i¢in; x;={1.2, 2.2, 3.1}; x,={3.2, 2.4, 1.8} ve x3={1.7, 2.8, 2.3} verileri vardir. Buna gore olas1 bir
¢oziim i¢in F(x)={ x1,x2,x3}={1.2, 3.0, 1.6} ) olacaktir. Burada x;=1.2 harmoni hafizadan alinmis, x,=3.2 harmoni
hafizadan alinmis ve lizerinde (pitch adjasting) akordu yapilarak x,=3.0 sekline getirilmis ve x3=1.6 degeri harmoni
hafizadan degil ¢oziim kiimesinden secilmistir.

Do Re MY

| Do, Re, Mi | Sol |:/ La, Si. ])-.\l Re
e A . A

(" Mi. Fa. sol )
M S

Considered: Do
Chosen: Do
— HM Considering

x

Considered: Mi
Chosen: Mi Sharp

Pitch Adjusting

Considered: None
Chosen: Sol

Random Selection

1
.-‘/ 1.2 T, {/'—3._1—"\ - LT T,
| 22 \ { 2.4 | of 28 V2.7 F> Fi(1.2, 3.0, 1.6)
e 3.1 e R S 23 L
Considered: 1.2 Considered: 3.2 Considered: None
Chosen: 1.2 Chosen: 3.0 Chosen: 1.6
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Sekil 3: Miizik ve optimizasyon arasindaki benzerlik (Alatas,2010)

HA algoritmasi asagidaki gibi dort adimda islem goriir (Geem ve dig., 2001):

Adim 1: Harmoni Memory olustur (HM).

Adim 2: Harmoni Memory’ dan yeni bir Harmoni olugtur(H).

Adim 3: Eger yeni Harmoni HM” deki en iyi harmoniden daha iyi‘ise yeni harmoniyi hafiza ekle ve hafizadan en
kot harmoniyi gikar.

Adim 4: Sonlanma kriteri saglanmadi ise Adim 2’ ye git.

HA algoritmasinda kullanilan parametreler;

F(x) :Amag fonksiyonu

X1 :Karar degiskenleri ( i=1,2,...,N)

N :Karar degiskeni sayisi

Xi : Coziim Kiimesi

HMS' . : Harmoni-hafiza sayisi (Harmony Memory Size)

HMCR ' : Harmoni hafizadan segme orani [0;1] (Harmony Memory Considering Rate)
PAR  : Ton ayari [0;1] (Pith Adjastment Rate)
Bw : Bant genisligi [0;1](Band With)

Harmoni Hafiza baslangi¢c degeri

Problemin, parametreler belirlendikten sonra ¢6ziim kiimesinden (Xi) rastgele degerlerle harmoni hafiza
olusturulur Denklem-1. Harmoni hafizasindaki harmonilerin amag fonksiyonlar1 hesaplanmis ve siralanmistir.
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d x . xha ][ FGY
x3 x3 Xy-1 xx|| FGx?)
Harmony memory (HM) =
xHMS=1 yHMS=1 - HMS || p( HMS-1)
| i RENE. . R L Py | 0

Yeni Harmoni Olusturma

Yeni harmoni Denklem 2 (X ’) olustururken harmonideki her bir karar degiskeni degeri Denklem-3, Denklem-4 ve

gére HMCR ve PAR olasilik oranlarina gére olusturulur. Ornegin x; degeri igin HMCR olasiliginda
{x},x?, ..., xFM5} kiimesinden yada (1- HMCR) olasiliginda ¢éziim kiimesinden rastgele segilir.

!

X' =x{ € {x},xZ ., x5} X' = x{,x, ., X} )
. (x{ € {x},x%, ..., xf™S} HMCR olasihgunda 3)
" |x{ €X] (1 - HMCR) olasihginda

Yeni harmoni olusturulurken her bir karar degiskeni yeni degeri (.1‘: ) belirli bir. miktar degistirilir (pitch

adjasting). Bu islem siirekli problemler i¢in Denklem-5, ‘ayrik problemler icin Denklem-6 kullanilarak
yapilmalidir.

, {Evet, PAR olasiligunda; ( x{ < x; *+ rand(0,1) » bw )

Xi = Hayir, (1 — PAR) olasiliginda aynen kalir “)

Harmonideki bir karar degiskeni x;, (I-PAR) olasiliginda herhangi bir degisiklik yapilmaz. PAR olasihginda
Denklem-5’deki gibi degisiklik yapilir. Bu degisiklik siirekli problemler i¢indir. Ayrik problemlerde ise Denklem-
6’daki gibi, harmoni hafizadan int(t+rand(0,1) * bw) kadar 6nceki veya sonraki deger alinir.

x{ < x; +rand(0,1) * bw ®)

X < X(ii(integer(rand(o,l)*bw)) e{xil,xiz,...,x?Ms}) (6)
Harmoni Hafiza Giincellemesi
Amag fonksiyonuna gore yeni harmoni hesaplanip, HM’ye eklenir. Daha sonra HM deki en kotii degere (amag
fonksiyonuna gore hesaplanmis) sahip harmoni HM’den atilir. Bu islemler sonlanma kriteri saglana kadar devam
edilir. Liste 1’de.HS-algoritmasi verilmistir.

Liste 1: Harmoni Arama Algoritmasi.

F, Amag fonksiyonunu belirle
HMS, Baslangi¢c (Harmony Memeory Size ) Harmoni Memory Biiyiikligiinii belirle
HMCR, (Harmony Memeory Considering Rate) Harmoni Memory’ den segme orani belirle
PAR, (Pitch Adjusting Rate) kiigiik ayarlamalar1 belirle
BW, (Band With) Band Genisligi belirle
HM, Harmony Memory olustur rastgele harmoni ile doldur.
H, Harmoni vektorii olustur
While (sonlanma kriteri)
begin
while (1 <= Harmoni vektorii biytkligii)
begin
if(random<HMCR)
begin
HJ[i] «— HM den X;. siitundan rastgele se¢
if(random<PAR)
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begin
HJ[i] « H[i] + BW* Random[0;1]
end
end else H[i] < ¢6ziim uzayindan rastgele se¢
end
F(H), F amag fonksiyonuna gére H (harmoniyi) hesapla
H’yi HM’ye ekle
HM’den en kétii Harmoniyi sil
end
Harmoni Hafizadaki en iyi harmoni optimum ¢6ziimii veren vektordiir.

Yapay Sinir Aglar

Ozellikle son yillarda bilgisayar teknolojisindeki ve hesaplama sistemlerindeki biiylik'gelismeler sayesinde yapay
sinir ag1 uygulamalar1 da buna paralel olarak artmistir (Navratil ve dig., 2010). Yapay sinir aglar1 yaklasimlariin
istatistiksel lineer yontemlere gore pek ¢ok avantajlari vardir. Veriler bozuk, eksik oldugu durumlarda bile yapay
sinir aglari ile ¢éziimii miimkiin olabilmektedir.

Yapay sinir aglari, insan beynin yapisindan esinlenerek gelistirilmis, Ogrenebilen ve analiz' edebilen bir
algilayicidir. YSA galisma sirasinda paralel iglem yapabilir. YSA Sekil 3’deki gibi bir ag yapisi olusturularak bu
agm bir beyin gibi davranmasidir. Yapay sinir aglar1 dogrusal olmayan problemlerin ¢6ziimiinde, 6zellikle son
zamanlarda, oldukga popiiler hale geldi. YSA miihendislik, beseri bilimler, savunma, tip vb: gibi bir¢ok disiplinde
kendisine uygulama alani bulmustur. Literatiirde YSA ile makine dgrenmesi, siniflandirma, tahmin, karakter
tanima, ses igleme (Uncini, 2003), goriintii isleme (Shi ve He 2010; Ramirez ve dig., 2012) gibi ¢cok sayida
uygulamaya rastlamak miimkiindiir. Problemin 6zelligine gore degisik uygulamalar i¢in farkli yapay sinir ag yapisi
ve farkli 6grenme yontemleri gelistirilmistir. Literatiirde yaygin olarak, ¢cok katmanli ileri beslemeli geri yayilim
algoritmasia (Rumelhart ve dig.,1986) goére 6grenen YSA’min kullanildigr goriilmektedir. Sekil-4’de ¢ok
katmanli bir YSA yapist verilmistir. Cok katmanlt YSA genel olarak giris, gizli ve ¢ikis katmanlarinda olusur.
Giris katmani disardan gelen verileri (Xo,Xi,...,Xn) ¢ogaltarak gizli'katmandaki noronlara iletmekle gorevlidir,
herhangi bir islem yapmaz, pasiftir.

Toplam Sigmoid Toplam Sigmoid
X f(u) y
0 - 0
% u \ !
W
n
f(u)
f‘ T u E Zn
f / w
f_ 1
u
X Y
n
Giris katmani Gizli katman Cikis katmani

Sekil 4: n girisli, bir ¢ikisl (zo), cok katmanli (giris, gizli, ¢ikis), w ve w’ agirlikly, algilayici ¢ikislar (transfer
fonksiyonu) sigmoid fonksiyon olan Yapay Sinir Ag1 (Neilsen,1993).

Gizli katman aktif ndronlardan olusur ve bir agda birden ¢ok gizli katman olabilir. Gizli katman sayis1 problemin
ozelligine gore degisiklik gosterebilir. Bu katmandaki néronlar (algilayicilar), kendisine gelen giris verileri ile agin
ndronlar arasindaki agirliklarim (w;) ¢arpimlarinin toplamini alir (Denklem 7). Denklemdeki 6 degeri esik degeri
olup, s toplaminin sifir olma olasiligina karsi toplamin 8 kadar Stelenmesini saglar.

s=0+Y; w;*x;; 0:esik deger (bias), w; : agirlik, x; : giris verisi (7)
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