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Makine Baglanti Elemanlarim1 Ayiklama Sistemi Gelistirilmesi

Bedirhan Tuncer', Fatih Sultan Firil', Seyit Giindogan', Ali Kalkanli', Cenk Ulu®

1 y1ldiz Teknik Universitesi, Makine Fakiiltesi, Mekatronik Miihendisligi Béliimii, Istanbul, Tiirkiye
2 Y1ldiz Teknik Universitesi, Makine Fakiiltesi, Mekatronik Miihendisligi Boliimii, istanbul, Tiirkiye (ORCID: 0000-0002-8588-6247)

Ozet

Makine baglanti elemanlari (civata, somun, pul, vb.) liretim, bakim, onarim ve montaj islemlerinin ayrilmaz bir pargasidir. Daha 6nce
kullanilmig ancak saglam olan makine baglanti elemanlar1 yeni islemlerde tekrar kullamilabilmektedir. Bu nedenle, genellikle bir
alanda karigik sekilde toplanmis makine baglanti elemanlari bir ayiklama igleminden gegirilir. Boylece saglam olan baglanti
elemanlar1 siiflandirilarak ayiklanir ve kullanilamayacak durumda olanlar hurdaya gonderilir. Bu ayiklama islemi genellikle insan
giicii ile yapilmaktadir. Burada ortaya ¢ikan insan kaynakli hatalar ve is giicii kayb1 verimliligi diisirmektedir. Bu ¢alismada, karisik
halde bulunan makine baglanti elemanlarin1 goriintli isleme metodu kullanilarak tiir, boyut ve metrik olarak smiflandiran bir
otomasyon sisteminin gelistirilmesi anlatilmigtir. Sistem titresimli besleyici, konveyor bant, goriintii isleme birimi ve paketleme
mekanizmasi olmak iizere 4 ana birimden olugsmaktadir. Baglanti elemanlari, konveydre gonderilmek iizere titresim besleyiciye
yerlestirilmektedir. Siralanmig elemanlar konveydr ile goriintii isleme {linitesine aktarilmakta ve bu tinitede tiir, boyut ve metrik olarak
siiflandirilmaktadir. Sinmiflandirilmis elemanlar paketleme mekanizmasindaki ilgili kutulara yerlestirilmektedir. Bu islemler sirasinda
tim sistem verileri kayit altina alinarak bilgisayar ortamina aktirilmakta ve gelistirilen arayiiz sayesinde kullanicinin bu verilere
ulasmas1 saglanmaktadir. Ilk olarak, sistemin elektrik ve mekanik tasarimlari belirlenen tasarim kriterlerine bagli olarak
gerceklestirilmistir. Ardindan, grafik kullanici arayiizii, kontrol ve goriintii isleme algoritmalari gelistirilmistir. Mekanik parcalarin
iiretiminden sonra sistemin entegrasyonu tamamlanmig ve fonksiyonel testler basariyla gergeklestirilmistir. Test sonuglari, gelistirilen
sistemin goriintii igleme tabanl siniflandirma bagar1 oraninin % 90" 1n iizerinde oldugunu gostermektedir.

Anahtar Kelimeler: Makine Baglanti Eleman1, Gériintii fsleme, Ayiklama, Titresimli Besleyici, Konveyor Bant, Kullanic1 Arayiizii.

Development of a Machine Fasteners Classification System

Abstract

Machine fasteners (bolts, nuts, washers, etc.) are an integral part of the production, maintenance, repair, and assembly processes.
Machine fasteners that have been previously used but are scatheless can be reused in new processes. For this reason, used machine
fasteners that are generally mixed in an area are subjected to a sorting process, and those that cannot be used are scrapped. In this
process, the fasteners are sorted with respect to their types, sizes, and metrics. This sorting process is usually done with manpower and
this leads to errors and loss of labor which diminish productivity. In this study, the development of an automation system that
classifies mixed machine fasteners as type, size, and metric using the image processing method is presented. The system consists of
four main units: a vibrating feeder, a conveyor belt, an image processing unit, and a packaging mechanism. The fasteners are put in
the vibration feeder in order to be sent to the conveyor. The elements lined up are transferred with the conveyor to the image
processing unit and are classified as type, size, and metric in this unit. Classified elements are placed in the relevant boxes in the
packaging mechanism. During these processes, all system data are recorded and transferred to the computer environment, and the user
can access these data thanks to the developed user interface. Firstly, the electrical and mechanical designs of the system are done
depending on the specified design criteria. Then, graphical user interface, control, and image processing algorithms are developed.
After the production of mechanical parts, the integration of the system is completed and functional tests are carried out successfully.
Test results show that the success rate of the developed image processing algorithm is over 90%.

Keywords: Machine Fastener, Image Processing, Sorting, Vibration Feeder, Conveyor Belt, User Interface.
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Meme Kanseri Teshis ve Prognozunda Radiomics ile Yapay Zeka
Yoéntemleri Kullanimi Hakkinda Bir Inceleme
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Oz

Diinya Saglik Orgiitiiniin 2020 kanser hastalig1 raporuna gére meme kanseri en sik goriilen kanser tiirlerinden biridir. Erken teshis
ve tedavi daha yliksek yagsam sansi ve daha iyi bir yagam kalitesi i¢in 6nemlidir. Radiomics, meme kanseri tanisinda ve prognozunda
yeni ve popiiler bir arastirma alanidir. Manyetik rezonans goriintileme (MR), mamografi, ultrason (US) ve pozitron emiisyon
tomografi / bilgisayarli tomografi (PET / CT) gibi radyografik goriintiileme yontemleri ile elde edilen goriintiilerin sayisal 6zellikleri
tizerinde galisir. Radiogenomics ise radiomics veriyi kanserin teshisi, prognozu ve tahmini destekleyecek ¢ok sayida genomics veri
ile iligkilendirmeye c¢alisir. Elde edilen radyografik goriintiilerden biiyiik miktarda kandidatif veri ¢ikarilarak ¢ok boyutlu biiyiik veri
setleri elde edilir. Nitelik se¢imi siniflandirma dogrulugunu artirmak i¢in degersiz nitelikleri veri setinden ¢ikaran dnemli bir iglevdir.
Nitelik se¢cim yontemleri ile ayrilan degerli nitelikler makine 6grenme ya da derin 6grenme yontemleri ile kanserin yakalanmast,
teshisi, prognozun degerlendirilmesi amaciyla siniflandirilir. Son yillarda bir¢ok arastirmaci yapay zeka yontemlerinin tip alaninda
kullaniminin hizla gelismesiyle bu kantitatif -omics verileri ile radiomics modeller gelistirmek amaciyla ¢ok sayida calisma
yapmislardir. Bu inceleme, meme kanseri tan1 ve prognozunda makine 6grenme ve derin 6grenme yontemleri ile kullanilan
radiomics ve radiogenomics modelleri hakkinda literatiir taramasi yapmay1 amaglamaktadir. 2012 ile 2020 arasindaki arastirma
makaleleri incelenmis ve radyografik goriintiileme yontemleri, radiomic nitelik ¢ikarma ydntemleri, nitelik segcme yontemleri ve
makine 6grenme ve derin 6grenme algoritmalarini kullanarak siniflandirma yontemleri sunulmustur. Son olarak, meme kanseri
radiomics modellerinin zorluklarini tartisiyor ve geleceteki bazi aragtirma konularini 6neriyoruz.

Anahtar Kelimeler: Derin Ogrenme, Makine Ogrenme, Meme kanseri, Radiogenomics, Radiomics.

A Review About Radiomics with Artificial Intelligence Methods in
Breast Cancer Diagnosis and Prognosis

Abstract

According to the 2020 World Health Organization report on cancer disease, breast cancer is one of the most frequent cancer types.
Early diagnosis and treatment are important for higher survival rates and better quality of life. In the diagnosis of breast cancer,
radiomics is a new and popular research topic. Radiomics works on the numerical features of images obtained by radiographic
imaging modalities such as magnetic resonance imaging (MRI), mammography, ultrasound (US) or positron emission tomography
/ computed tomography (PET / CT). Radiogenomics tries to associate the radiomics data with genomics data which may improve
diagnosis, prognosis and prediction of cancer. Multidimensional large datasets are obtained by extracting large amount of
candidative features from the radiographic images. Feature selection is an important task to remove non-valuable features to improve
classification accuracy. Using feature selection methods, most valuable features are obtained and classified by using machine
learning or deep learning methods to diagnose and prognose cancer. Recently many researchers have studied to develop radiomics
models using quantitative “-omics” data with the rapid development of the use of artificial intelligence methods in the field of
medicine. This review aims to provide a literature survey of radiomics and radiogenomics models with machine learning and deep
learning methods in breast cancer diagnosis and prognosis. We review research papers published between 2012 and 2020 and
represent the radiographic imaging modalities, radiomic feature extraction methods, radiomic feature selection methods and
classification methods using machine learning and deep learning algortihms. Finally, we discuss the challenges and propose some
future research directions of breast cancer radiomics models.

Keywords: Breast Cancer, Deep Learning, Machine Learning, Radiogenomics, Radiomics.
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Abstract — With the developing technology, PV panels are increasing their share of energy production in total electrical energy
production. With this increase, the variety and efficiency of operational power panels become more important. In this study,
based on a 100 kW grid-connected PV array defined under MATLAB Simulink, an ANN-based model that will replace P&O
for the panels of different companies is created.

In an MPPT system, the voltage at the PV array output is increased with the help of a boost converter, and then it is inverted to
AC for the grid. In this study, an ANN-based approximator is defined to set the duty cycle value required for the boost converter
that will provide the same power of 20 different companies. The ANN approximator takes the panel voltage and current values
as inputs and gives the appropriate duty cycle value as output. The approximator is a 3-layered ANN with a number of 10 x 10
x 1 neurons. V-I data for 2 seconds with 100-1000 W/m? radiation and temperature values between 0-75°C for each panel are
recorded, and ANN is trained in total (20 x 54609) x 3 dimensional data. 0.00626 MSE is obtained in 428 epochs.

Keywords — PV, MPPT, Neural Networks, P&O, Approximators
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Oz

Elektrik enerjisi piyasasi tiiketiciler ve ireticiler arasindaki arz-talep dengesinin olusturulmasi en uygun fiyatlamanimn yapilmasi ve
enerji kaynaklarinin hem iretimde hem de tiiketimde farkli kontrol ve denetim araglar ile kontrol edilmesiyle olugmaktadir.
Giiniimiizde farkli {ilkelerde hem serbest piyasa kosullarmin olusmasi igin gerekli hukuki diizenlemeler yapilmaktadir. Bu
diizenlemlerde temel amag elektrik enerjisi gibi insan yasamindaki toplumsal yasam zamanlarina bagh tiikketim ve sanayii elektrik
kullanim ile ilgili genel bir denge kurulmasinin saglanarak enerjinin en verimli sekilde tiiketilmesini saglamaktir. Ozellikle fosil
yakitlara dayali enerji liretimi yerine yenilenebilir enerji kaynaklarima dayali temiz enerji iiretimi igin tiiketici tarafindaki enerji
talebini kontrol edebilmek ve bu talebe yonelik olarak en uygun dretim senaryolarini ve fiyatlandirma optimizasyonunu yapmak ¢ok
onemli bir konu haline gelmistir. Ozellikle 2020 yil1 igerisinde tiim diinyay1 etkileyen pandemi siireci ile birlikte geleneksel tiiketici
davranislari ev tipi ve sanayii tipi tiiketimin trendlerinin degismesine neden olmustur. Bu makalede tiiketicilerin taleplerini bireysel ve
tiiketim senaryolarma gore segmente ederek dinamik fiyatlandirma yapan ama bunu toplu olarak merkezi sistemde diizenleyerek talep
tarafindaki dalgalanmalar1 en aza indirerek Gin I¢i, Giin Oncesi ve Dengeleme Gii¢ Piyasalarina yonelik yeni nesil piyasa isletme
modeli ve bu modelin isletilmesinde kullanilacak olan blokzincir tabanli teklif giivenligi ve tiiketicilerin c¢if tarafli enerji
kullanimlarina yonelik dnerilen kripto para kWhCoin anlatilmaktadir.

Anahtar Kelimeler: Talep Tarafi Yonetimi, Talep Katilimi, Blokzincir, Elektrik Piyasasi, Grup Tarifesi, KWhCoin.

Blockchain / Crypto Money Based Electricity Market Business Model
with Dynamic Consumer Demand Side Management

Abstract

The electricity market is formed by establishing the supply-demand balance between consumers and producers, by making the most
appropriate pricing and controlling the energy sources with different control and supervision tools in both production and
consumption. Nowadays, necessary legal arrangements are made in different countries to create free market conditions. In these
arrangements, the main purpose is to provide a general balance regarding consumption and industrial electricity usage related to
community life time zonesin order to consume energy in the most efficient way. It has become a very important issue to control the
energy demand on the consumer side and to optimize the most suitable production scenarios and pricing for this demand, especially
for clean energy production based on renewable energy sources in order to replace energy production based on fossil fuels. Especially
with the pandemic process affecting the whole world in 2020, traditional consumer behavior caused changes in domestic and
industrial consumption trends. In this article, a new generation market operating model for the Intraday, Day-Ahead and Balancing
Power Markets and blockchain-based to be used in the operation of this model by making dynamic pricing by segmenting the
demands of the consumers according to individual and consumption scenarios, but by organizing this collectively in the central
system, minimizing the fluctuations on the demand side. The recommended cryptocurrency kWhCoin for bid security and consumer
two-way energy usage is described.

Keywords: Demand Side Management, Demand Response, Blockchain, Cryptomoney, Electricity Market, Group Tariff, kwhCoin.



H O RA 2"d International Congress on Human-Computer Interaction, Optimization
and Robotic Applications

2020 June 26-27, 2020, Turkey

Evaluation of Product Development Partner Selection Process Using Multi
Criteria Decision Making Approach
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Abstract

In today’s market, product development (PD) emerges as a business strategy to sustain competitive advantage and the complexity of the
process compels firms to seek collaboration. However, collaborative PD (CPD) comes out as difficult to manage with its multi-cultural,
multi-spatial, interdisciplinary teams. Hence, the selection of a suitable partner for a firm is not an easy decision and problems featuring
high uncertainty, conflicting objectives, multi interests and perspectives. For this reason, PD partner selection process needs Multi
criteria decision-making (MCDM) methods to select the most appropriate partner alternative correctly.

In this study spherical fuzzy VlseKriterijumska Optimizacija IKompromisno Resenje (SF-VIKOR) method introduced by (Kutlu
Gilindogdu & Kahraman, 2019) is used and utilized model implemented to a Turkish decision case. The originality of the paper comes
from its ability to evaluate an effective framework for both Turkey and literature and apply it to a PD selection process.

Keywords: Multi criteria decision making, Partner Selection, VIKOR, Spherical fuzzy sets.

Cok Kriterli Karar Verme Yaklasimiyla Uriin Gelistirme Partner Secim Siirecinin
Degerlendirilmesi

Oz

Giiniimiiziin rekabetci pazarinda; sirketler, rekabetci avantaji elde tutabilmek icin iiriin gelistirme (UG) stratejisini benimsemislerdir.
UG’nin karmasik yapist ise, siireci hizlandirmak ve kolaylastirmak amaciyla, isbirligi yapilmasii gerekli kilmaktadir. Fakat isbirliksel
UG (IUG), farkli kiiltiir ve yerlerden gelen disiplinleraras: ekiplerin varligiyla yénetilmesi gii¢ bir siirectir. Oyleki uygun bir isbirlikci
(partner) se¢imi yiiksek belirsizlik, ¢elisen hedefler, ¢oklu ¢ikarlar ve perspektifler i¢eren kolay olmayan bir karar siirecidir. Bu sebeple
UG partner se¢im siirecinde en uygun partner alternatifin se¢imi i¢in Cok Kriterli Karar Verme (CKKV) tekniklerinden yararlanilir.
Bu ¢alismada (Kutlu Giindogdu & Kahraman, 2019) tarafindan 6nerilen kiiresel bulanik ViseKriterijumska Optimizacija IKompromisno
Resenje (KB-VIKOR) metodu Tiirk karar vakast igin kullanilmistir. Aragtirmanin 6zgiinliigii, hem Tiirkiye hem de literatiir igin etkili
bir yaklasim ve UG secim siirecine uygulama yeteneginden kaynaklanmaktadir.

Anahtar Kelimeler: Cok kriterli karar verme, partner se¢imi, VIKOR, Kiiresel bulanik kiimeler.



H O RA 2"d International Congress on Human-Computer Interaction, Optimization
' 2020 and Robotic Applications
= June 26-27, 2020, Turkey

Bir Asenkron Motorun Mekanik Titresim Sinyallerinin Olciilerek
Ariza Analizinin Yapilmasi

Siileyman CEVEN!, Raif BAYIR?

I Diizce Universitesi, Diizce Meslek Yiiksekokulu, Elektronik ve Otomasyon Teknolojisi Boliimii, Diizce, Tiirkiye (ORCID: 0000-0002-8970-4826)
2 Karabiik Universitesi, Teknoloji Fakiiltesi, Mekatronik Mithendisligi Bolimii, Karabiik, Tiirkiye (ORCID: 0000-0003-3155-8771)

Oz

Asenkron motorlar, endiistride en yaygin kullanilan motor tiiriidiir. Asenkron motorlarin verimlerinde meydana gelen bozulmalar,
calisma performanslarini ciddi sekilde etkilemektedir. Uretim siirecinin aksamamasi icin bu motorlarin bakimlarinmn periyodik bir
sekilde yapilmast ve durumlarinin izlenmesi gerekmektedir. Bu ¢alismada bir asenkron motorun farkli hiz kademelerinde mekanik
titresimlerinin ol¢iilmesi i¢in bir deney diizenegi tasarlanmig ve gergeklestirilmistir. Deney diizeneginde asenkron motorun gévdesine
"Z" ekseni yoniinde baglanan bir ivmedlcer yardimiyla titresim sinyalleri elektrik sinyaline doniistiiriilmiis ve bir veri aligveris karti
tizerinden bilgisayar ortamina aktarilmistir. Bu yontem ile asenkron motorda ger¢ek zamanli durum izleme gergeklestirilmektedir.
Motor iizerinde olusan mekanik titresimler ayrica titresim Sl¢limii yapabilen test cihazi ile 6l¢iilmils ve hafiza kartina kayit edilmistir.
Elde edilen sensor verileri FFT doniistimii kullanilarak analiz edilmis ve sonuglar yorumlanmustir.

Anahtar Kelimeler: Asenkron motor, Gergek zamanli izleme, Titresim 6l¢iimii, FFT doniistimii.

Fault Analysis of an Induction Motor by Measuring Mechanical
Vibration Signals

Abstract

Induction motors are the most widely used motor type in the industry. The decrease in the efficiency and health of induction motors
seriously affects their performance. In order for the production process not to fail, these motors should be maintained periodically and
monitored for their condition. In this study, an experimental setup is designed and implemented to measure the mechanical vibrations
of an induction motor at different speed levels. In the experimental setup, the vibration signals were converted into electrical signals
with an accelerometer connected to the body of the iduction motor in the direction of the "Z" axis and transferred to the computer
environment via a data acquisition card. With this method, real-time condition monitoring is provided on the induction motor. The
mechanical vibrations that occur on the motor are also measured with a test device that can measure vibration and are recorded on the
memory card. The sensor data obtained were analyzed using the FFT conversion and the results were interpreted.

Keywords: Induction motor, Real-time monitoring, Vibration measurement, FFT transform.
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Gilintimiizde, ters sarkag sisteminde denge saglama 6zellikle kontrol sistemleri {izerine ¢alisma yapan arastirmacilarin kontrol teori ve
yontemlerini kiyasladiklart giincel bir konudur. Ters sarkag sistemi kontrol edilebilirlik agisindan kararsiz ve dogrusal olmayan sistemler
arasinda yer almaktadir. Yapisinin karmasikligi ve kontrollerinin zorlugu nedeniyle birgok ileri diizey kontrol teorisi bu sistemler
tizerinde uygulanarak kontrolciilerin performanslari lizerinde degerlendirme yapilabilmektedir. Bu ¢alismada, PID ve LQR kontrolcii
yontemleri MATLAB ortaminda matematiksel olarak modellenen bir ¢ift eklemli ters sarkag iizerinde uygulanmis ve kontrolcii
performanslari karsilastirilmistir. PID ve LQR kontrol yontemlerinin uygulanabilirligi iizerinde elde edilen sonuglar degerlendirilmistir.

Anahtar Kelimeler: Cift eklemli ters sarkag, PID kontrolcii, LQR kontrolcii, kontrol sistemleri.

Modelling of PID and LQR Controller for Stability and Position
Control in Double Inverted Pendulum System

Abstract

Nowadays, stability of the inverted pendulum system is an up-to-date topic in which researchers working on control systems compare
control theories and methods. The inverse pendulum systems are unstable and nonlinear systems in terms of controllability. Due to the
complexity of the structure and the difficulty of the control process, many advanced control theories can be applied on these systems to
improving the performance of the controllers. In this study, PID and LQR controller methods were applied on a double inverted
pendulum modeled in MATLAB environment and their controller performances were compared. The results via experimental studies
were evaluated on the applicability of PID and LQR control methods.

Keywords: Double inverted pendulum, PID controller, LQR controller, Control systems.
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Bu calismada, endiistri ortaminda talasli imalat yapan bir iiretim tesisinde, torna operatorii olarak gbrev yapan bir insanin ses
sinyallerinin, istenmeyen dig ortam kaynakli seslerin filtrelenmesiyle ortaya g¢ikarilmasi ve operatér konusma ses sinyallerinin
netlestirilmesi saglanmistir. Calismada bir insanin konusmasina ait ses sinyalleri mikrofon yardimiyla kaydedilmis, kaydedilen konugma
ses sinyalleri lizerine Matlab ortaminda torna sesinin ve ortam ses sinyallerinin benzetimi yapilarak eklenmistir. Benzetimi yapilan
giiriiltiili ses sinyalinde FFT iglemi yapilarak, operator sesi ve diger ortam seslerinin frekans spektrumlari gézlenmistir. Benzetimi
yapilan ses sinyalinde dis ortam kaynakli ses sinyallerinin frekans dalga boylar1 tespit edilmistir. Giiriiltiilii ses sinyalinden FIR band
engelleyen filtre ve alcak geciren filtre kullanilarak dis ortam sesleri filtrelenmis ve operatdr sesi net bir sekilde elde edilmistir.

Anahtar Kelimeler: Sinyal isleme, Fast fourier transform, Finite impulse response filtreler.

Developing Filter to Separate Human Voice from Ambient Sound
Abstract

In this study, it is aimed to reveal the sound signals of the lathe operator by filtering them from outside sounds and clarify the sound
signals in a production plant that produces machining in the industrial environment. In the study, the audio signals of the speech of the
lathe operator were recorded with the help of a microphone. On the recorded speech audio signals, lathe and ambient audio signals were
created in Matlab environment and added. In Matlab environment, noisy sound signal simulation that includes operator and environment
sounds is made. FFT operation was performed on the noisy sound signal and frequency spectra of operator sound and other ambient
sounds were observed. Frequency wavelengths of noisy signals were determined in the simulated audio signal. Outside sounds are
filtered using the FIR band stop filter and low pass filter from the noisy sound signal and the operator sound is obtained clearly.

Keywords: Signal processing, Fast fourier transform, Finite impulse response filters.
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Abstract

Plants are one of the most important components of the environment. Millions of people are undernourished because of global
warming whose adverse effects such as drought has made it difficult for sustainable crop breeding programs. This paper is aimed to
propose and test computer vision and machine learning image-based methods precisely convolutional neural networks; for a
benchmark suggested by the International Plant Phenotyping Network to help researchers, plant breeders choose desirable crop traits,
and link them to specific genes that helped in the production of viable plants that could withstand harsher environmental conditions.
Also as a first of its kind in Turkey and its environ, this paper is aimed to provide a ground base for future research in this area of
agriculture. The benchmark chosen is the classification of mutants’ benchmark (plant disease detection). In this paper, the dataset
chosen was two of the main cash crops that can be found in Turkey were used: Maize and Grapes. Three different plant diseases
affecting Grape and Maize were used respectively and a class of healthy grape and maize annotated images were added amounting to
a total of 8 different classes and 1600 annotated images for both training and testing for the custom convolutional neural network to be
proposed. The results show that the custom model achieved 97.03 % accuracy on the test dataset after training. The research thus
concluded that, the custom model performed better than most currently used convolutional neural network models and can be used as
a basis for further research in the field of image detection.

Keywords: Digital Plant Phenotyping, Convolutional Neural Network (CNN), Computer Vision, Plant Disease Detection.

Goruntua Tabanh Dijital Bitki Fenotiplemesi icin Konvoliisyonel Sinir
Aglan

Oz

Bitkiler ¢evrenin en 6nemli bilesenlerinden biridir. Kiiresel 1sinmanin, siirdiiriilebilir {iriin yetistirme programlarini zorlagtiran,
kuraklik gibi etkileri sebebiyle, milyonlarca insan yetersiz beslenmektedir. Bu ¢alismanin amaci bilgisayar goriisi, resim tabanli
makine 6grenmesi teknikleri ve evrigimli sinir aglari kullanarak, Uluslararasi Bitki Fenotipleme Agi tarafindan arastirmacilara
yardimct olmak amaciyla, bitki yetistiricilerinin arzu edecegi mahsul oOzelliklerine sahip ve daha zorlu ¢evre kosullarina
dayanabilecek, canli bitkilerin iiretimine yardimci olacak genleri belirlemek igin, bir model sunmak ve test etmektir. Ayrica,
Tiirkiye'de ve g¢evresinde tiiriiniin ilk 6rnegi olan bu c¢aligma, tarimin bu alaninda gelecekteki akademik aragtirmalar i¢in bir zemin
saglamay1 amaclamaktadir. Secilen 6l¢iit mutantlarin siiflandirilma kriteridir (bitki hastalik tespiti). Bu aragtirmada secgilen veri
kiimesi, Tiirkiye'de bulunabilecek baslica bitki iiriinlerinden musir ve iiziimdiir. Uziim ve misir1 etkileyen ii¢ farkli bitki hastalig
strastyla kullanilmistir ve 6zel evrisimli sinir ag1 i¢in toplam 8 farkli sinifta, egitim ve test olmak iizere 1600 agiklamali goriintiiye
karsilik gelen saglikli iiziim ve musir veri kiimesi goriintiisii eklenmistir. Sonuglar, gelistirilen modelin egitimden sonra test veri
kiimesinde % 97.03 dogruluk elde ettigini gostermektedir. Boylece ¢alismada, gelistirilen modelin su anda kullanilan evrigimli sinir
ag1 modellerinden daha iyi performans gosterdigi ve goriintii algilama alaninda daha fazla arastirma igin bir temel olarak
kullanilabilecegi sonucuna varilmaistir.

Anahtar Kelimeler: Dijital Bitki Fenotipleme, Konvoliisyon Sinir Aglar1 (CNN), Bilgisayar Goriisii, Bitki Hastalig1 Tespiti.
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Adaptive 2-D LMS Filter Embedded Edge Detection Application

Ufuk Paralit
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Abstract

In this numerical study the effect of embedding two-dimensional least mean square (TDLMS) adaptive filter into various edge
detection systems is discussed. TDLMS and edge detection modules are arranged in the system scheme in a manner such that they
work sequentially. TDLMS algorithm is commonly used in many various image processing applications. Due to its ability of updating
filter coefficients without needing any a priori assumptions, TDLMS provides superior advantegeous in 2-D signal processing
applications. We investigated the performance increment of TDLMS especially on the commonly used edge detection algortihms in
the literature such as Canny, Sobel, Prewitt, Roberts and LoG (Laplacian of Gaussian). It is observed that embedding TDLMS is
particularly useful in edge detection for low SNR images comparing to high SNR images. The simulation results clearly show
TDLMS filter provides significant improvement for the edge detection implementation on a relatively lower SNR case comparing to
a higher SNR case. Especially, TDLMS embedded Sobel, Prewitt and Roberts implementations have relatively better results than
TDLMS embedded Canny and LoG implementations for a low SNR image. On the other hand, for relatively higher SNR case,
embedding TDLMS filter into the edge detection system does not provide as much significant improvement as in relatively lower
SNR case. But still, for a high SNR case, TDLMS embedded Canny implementation have relatively better results than TDLMS
embedded Sobel, Prewitt, Roberts and LoG implementations.

Keywords: 2-D Adaptive Filter, TDLMS, Edge Detection Algorithm, Canny, Sobel, Prewitt, Roberts, LoG.

Adaptif 2-D LMS Filtre Gomiilii Kenar Algilama Uygulamasi

Oz

Bu calismada, iki-boyutlu en kii¢lik ortalama kareler (TDLMS) adaptif filtresinin etkisi ¢esitli kenar algilama sistemlerinin igerisine
gomiilerek tartisilmistic. TDLMS ve kenar algilama modiilleri sistem semas icerisinde seri sirada ¢aligacak sekilde yerlestirilmistir.
TDLMS algoritmasi birgok degisik goriintii isleme uygulamalarinda yaygim olarak kullanilmaktadir. Ozellikle filtre katsayilarinin
herhangi bir Onciil varsayima ihtiyag duymadan giincellenebiliyor olmasi, TDLMS filtresine iki boyutlu sinyal isleme
uygulamalarinda ¢ok iistiin avantajlar saglamaktadir. Bu ¢aligmada, literatiirde sik¢a kullanilan Canny, Sobel, Prewitt, Roberts ve
LoG kenar algilama algoritmalar: iizerindeki TDLMS’in sagladig1 performans artis1 incelenmistir. Gergeklestrilen benzetimlerde,
TDLMS’in yiiksek SNR degerine sahip goriintiilerden ziyade, diisik SNR degerine sahip goriintiilerde kenar algilama
algoritmalarinin performasinda artisa sebep oldugu gdzlemlenmistir. Ozellikle, diisiik SNR durumunda Sobel, Prewitt ve Roberts
algoritmalarindaki performans artigi, Canny ve LoG algoritmalarindaki performans artisina gére daha fazla olmustur. Etkisi fazla
olmamakla birlikte yiiksek SNR durumunda ise Canny algoritmasindaki performans artist Sobel, Prewitt, Roberts ve LoG
algoritmalarina kiyasla daha fazla oldugu goériilmiistiir.

Anahtar Kelimeler: 2-D Adaptif Fitre, TDLMS, Kenar Algilama Algoritmasi, Canny, Sobel, Prewitt, Roberts, LoG.
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Oz

Yere niifuz eden radar (GPR), bir duvarm arkasina gizlenebilen veya duvarin igine yerlestirilebilen nesnelerin algilanmasi igin
kullanilan ultra genis banth bir elektromanyetik sensérdiir. GPR y6ntemi, arayiizde yer alan yiiksek hizda bir anten tarafindan yatay
yonde yeraltina gonderilen elektromanyetik dalgalarin, yine alici tarafindan yatay yonde yansitilmasinin kaydedilmesi prensibi
tizerine caligir. Gomiilli yapilar; toplanan veriler, bilgisayar programlari ve gesitli filtreler kullanilarak algilanir. Hava cepleri gibi
duvarlar arasinda gizlenmis hedeflerin bulunmasi arkeologlara yardimei olur. Bu ¢alismada, topragin dagilimi i¢in Lorentz modeli
kullanilmuiltir. Sinir kosullarimi soniimleyip agik bir alami simiile etmek i¢in mitkkemmel uyumlu katman (PML) kullanilmis ve dagitict
medyaya uyacak sekilde genisletilmistir. Sonlu farkli zaman alam1 (FDTD) yontemi, elektromanyetik alanlarin zaman
basamaklamasindaki kismi diferansiyel denklemleri ayristirmak igin kullanilir. FDTD hesaplamasi ¢ok yavag c¢alismaktadir. Bu
sorunu ¢ozmek i¢in grafik islem biriminde (GPGPU) genel amach programlama yapilabilmektedir. Bu ¢alismada GPU'ya CUDA
kullanilarak 3-B FDTD yo6ntemi uygulanmis ve 10 kat hizlanmistir.

Anahtar Kelimeler: Sonlu fark zaman alan1 (FDTD), Yere niifuz eden radar (GPR), Miikemmel uyumlu katman (PML), Gomiilii
nesneler, Paralel Programlama.

Abstract

Ground-penetrating radar (GPR) is an ultra-wideband electromagnetic sensor used for the detection of objects which may be hidden
behind a wall or inserted within the wall. The GPR method works on the principle of recording the reflection of electromagnetic
waves sent to the underground at high speed from the interfaces by an antenna located in the horizontal direction, again by the
receiver in the horizontal direction. Embedded structures are detected using collected data, computer programs, and various filters.
Search for the presence of designated targets hidden between the walls, such as air pockets is help to archaeologists. In this work the
Lorentz model was used for the distribution of the soil. The perfectly matched layer (PML) used for absorbing boundary conditions to
simulate an open space and its expanded to match dispersive media. The finite-difference time-domain (FDTD) method is used to
decompose partial differential equations for time cascading of the electromagnetic fields. FDTD calculation works very slowly.
General-purpose programming can be done on the graphics processing unit (GPGPU) to solve this problem. In this work, the 3-D
FDTD method was applied to the GPU by using CUDA and it was 10 times faster.

Keywords: Finite difference time-domain (FDTD), Ground penetrating radar (GPR), perfectly matched layer (PML), buried objects,
Parallel Programming.
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Koloni (gfYAK) Algoritmasi
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Oz

Cevreden bilgi toplayan ve davranigmi buna goére belirleyen bal aris1 kolonisi, siirli yagaminin en popiiler 6rneklerinden biridir. Bu
dinamik yap1, farkli yaklagimlarla degerlendirilerek, bir¢ok miihendislik problemine ¢6ziim Onerisi getirilmistir. Bilgisayar sistemleri
alaninda, bilgisayar aglari, mobil ag optimizasyonu, sayisal ve kombinasyonel optimizasyon igin gelistirilen bir¢cok ¢6ziim Onerisi, bal
aris1 kolonisinin davranislarini model almaktadir. Yoneylem arastirmacilart ise daha ¢ok, koloni iiyelerinin, haberlesme, etkilesim,
evlilik ve yem arama davranislarma yogunlasmislardir. Bu baglamda, yiyecek arama ve toplama gorevini iistlenen bal arilarini taklit
eden Yapay Ar1 Koloni (YAK) Algoritmasi, optimizasyon literatiiriinde 6nemli bir basariya sahiptir. Klasik algoritma yapisinda, limit
periyodunda olusturulan rastgele ¢6ziimler, algoritmayi1 yerel optimumdan kurtarirken, daha basarili ¢6ziimler iiretebilmek i¢in rulet
tekerlegi kullanilir. Ancak arlar arasindaki etkilesimi daha verimli kilan algoritma tiirevleri de gelistirilmistir. Bu ¢alismada bal
arilarimin daha verimli yerel arama yapabilmesi igin gelistirilen feromonal YAK (fYAK) algoritmasi ele almmistir. fYAK’ta gozcii
arilarin, is¢i arilarin tecriibesinden daha fazla yararlanabilmesi i¢in feromon salgist kullanilir. Boylece gozcii arilar, yeni ¢oziimler
treten degil, yeni ¢oziimler olusturan prosediirler kullanir. COziim Onerisi olarak sunulan Gelistirilmis fYAK (gfYAK) modelinde,
¢oziim bilesenleri arasindaki korelasyonu, ¢6ziim basarisiyla daha ¢ok iliskilendiren hafiza ve algoritmanin daha etkili ¢dziim
bolgelerine yonelmesini saglayan transfer fonksiyonlan kullanilmaktadir. Herbir ¢evrimde hafiza ve buna bagli olarak feromon
matrisi giincellenmektedir. {lgili cevrimde, o ana kadarki en iyi ¢6ziim bulunmussa feromon matrisi igin genel giincelleme yapilir.
Algoritma yakinsama performansini aragtirabilmek ve transfer fonksiyonlarmnin etkisini analiz edebilmek i¢in, ¢alisma kapsaminda ii¢
farkli transfer fonksiyonu kullamlmistir. Farklt boyutlardaki Gezgin Satic1 Problemi (GSP) iizerinde yapilan denemeler, algoritmanin
klasik YAK ve fYAK’a oranla daha iyi ¢6ziimler iiretebildigini gostermistir.

Anahtar Kelimeler: YAK, fYAK, gfYAK.

An Improved Pheromoal Artificial Bee Colony (ipABC) Algorithm for
Optimization Problems

Abstract

Honey bee colony, which collects information from the environment and determines its behavior accordingly, is one of the most
popular examples of colonial life. This dynamic structure has been evaluated with different approaches and solutions have been
proposed for many engineering problems. In the field of computer systems, many solutions proposed for computer networks, mobile
network optimization, numerical and combinatorial optimization model the behavior of the honey bee colony. Operations researchers
are mostly concentrated on the communication, interaction, marriage, and foraging behaviors of colony members. In this context, the
Artificial Bee Colony (ABC) Algorithm, which imitates honey bees, which take on the task of searching and collecting food, has
significant success in the optimization literature. In the classical ABC structure to derive more successful solutions the roulette wheel
is used, and to escape the algorithm from the trap of local optima, random solutions are evaluated during the "limit" period. However,
algorithm derivatives have been developed that make the interaction between bees more efficient. In this study, the pheromonal ABC
(pABC) algorithm developed for honey bees to search more efficiently is discussed. In pABC, the pheromone trail is used for the
onlooker bees to benefit more from the experience of employed bees. Thus, onlookers use procedures that construct new solutions,
not derive. In the improved pABC (ipABC) model, which is presented as a solution proposal, memory is used, which relations the
correlation between the solution components with the success of the solution, and transfer functions are used to enable the algorithm
to move to more effective solution regions. Memory and pheromone matrix are updated in each cycle. In the current cycle, if the best
solution ever found, a general update is made for the pheromone matrix. Three different transfer functions were used in the study to
investigate the convergence performance of the algorithm and analyze the effect of transfer functions. Experiments on different sizes
of Traveling Salesman Problem (TSP) have shown that the algorithm can produce better solutions compared to classical ABC and
pABC.

Keywords: ABC, pABC, ipABC.
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Joininig of Carbon Steel to Aluminium

Zakaria Boumerzoug and Rania Khelfa

Department of Mechanical Engineering, LMSM, University of Biskra, Algeria
e-mail : z.boumerzoug@univ-biskra.dz

Abstract — The need of joining dissimilar materials often increases in industrial application due to demand for decreasing weight
and improving performance. This investigation deals with the welding of carbon steel to aluminium by solid state diffusion
technique at 600 °C during 15, 20, 25, and 30 minutes under appropriated atmosphere. Microscopic observation, hardness
measurements were the two techniques of characterization. The two materials were succeffully welded at 600 °C. The interface
between steel and aluminum is the critical zone because it represents the interdiffusion region by formation of new phases such as
n phase. This interaction was confirmed by micro-hardness measurements, because the hardness in the central zone of the welded
joint is different to the parent metals.

Keywords — Solid State Diffusion; Carbon Steel; Aluminum; Microstructures; Hardness
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Oz

Bu caligmada emoji siniflandirilmasi sonucunda iki adet akilli telefon markasinin karsilastirilmasi yapilmigtir. Calismanin birinci
kisminda Selenium sayesinde ilgili instagram sayfalarina ulasilarak ilk génderilerin yorumlar1 uygulamaya ¢ekilmistir. Bu kisimda ek
kiitiiphane kullanmadan, kullanict girisi yapmadan verilerin ¢ekilmesi hedeflenmektedir. Bu amagla sayfanin yiikklenmesini bekleyen

uygun bekleme siireleri eklenmistir. Caligmanin ikinci kisminda ise ¢ekilen emojiler baglangigta ayarlandig: tizere pozitif, negatif ve
ndtr olarak siniflandirilmis ve sonug pasta grafiginde oranlara dokiilmiistiir.

Anahtar Kelimeler: instagram, Duygu analizi, Veri..
INSTAGRAM VERILERI iLE DUYGU ANALIZi

Abstract

In this study, as a result of emoji classification, comparison of two smart phone brands was made. In the first part of the study, thanks
to Selenium, the relevant instagram pages were reached and the comments of the first posts were put into practice. In this section, it is
aimed to extract data without using additional libraries and user logins. For this purpose, proper waiting times are added for loading
the page. In the second part of the study, the collected emojis were classified as positive, negative and neutral, and the results were
presented in a pie chart.

Keywords: Instagram, Emotion analysis, Data.
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Oz

Bu makalede, Metro Istanbul araglarinda kullanilmasi i¢in zaman plani olusturularak maksimum enerji kazaniminin optimize
edilmesine yonelik yapilan arastirma sonuglart paylasiimistir. Bu ¢aligma ile amaglanan rejeneratif enerji ile enerji kazanimi elde
ederek enerji tasarrufu saglamaktir. Rejeneratif enerji ile saglanan enerji kazanimi, elektromanyetik frenleme yapan trenlerin
iirettigi enerjiyi hatta bulunan ve hareket etmeye hazir durumunda olan diger trenlere aktarmasi ilkesine dayanmaktadir. Trenin
frenlemesi esnasinda kinetik enerji agiga ¢ikar ve bu enerji elektrik enerjisine doniistiiriiliir, elektrik enerjisine doniisen bu enerji
katenere geri iletilir. Katener de hatta alict durumunda bulunan diger bir trene bu enerjiyi iletir ve boylelikle hatta alici
durumundaki tren bu enerjiyi kullanmasi ile enerji kazanimi saglanmis olur. Rejeneratif frenleme enerjisinden en etkin bir sekilde
yararlanmanin yollarindan biri zaman-plani en iyilestirmesi (optimizasyonu) uygulanmasidir. Zaman-plant en iyilestirilmesi
yapilarak maksimum enerji kazanimi saglayacak istasyon bekleme siireleri bulunur. Trenlerin istasyondaki en uygun bekleme
stirelerini bulmak i¢in bu ¢alismada genetik algoritma kullanilmistir. Genetik algoritma, ¢ok boyutlu ve karmasik arama uzayinda
en iyinin hayatta kalmasi ilkesine dayanan arama ve en iyileme yontemidir. Genetik algoritmalar, evrimsel siireci bilgisayar
ortaminda taklit ederek problemlerin ¢6ziimiinii ararlar. Baslangi¢ bireyleri tanimlanan kisitlamalara dikkat edilerek rastgele
olusturulmustur. Uygunluk fonksiyonu en iyilestirilmis zaman-planint verecek bekleme siirelerini igeren bireyin degerlendirmesi
amaciyla kullanilmaktadir. Her yeni nesilde daha iyi bireyler elde etmek {izere, farkli yontem ve oranlarda elitizm, ¢aprazlama ve
mutasyon operatdrleri uygulanmistir. Optimizasyonun nihai haline ulagmasi iterasyon sayisti ile sinirlandirilmistir. Gergeklestirilen
calisma referans olarak alinan ¢alismaya kiyasla %30 oraninda daha iyi sonug elde etmistir. Referans makalede %60 oraninda olan
enerji kazaniminin, bu ¢alisma ile %78 oranina kadar ¢ikartilabildigi gézlemlenmistir.

Anahtar Kelimeler: Yeniden Enerji Kazanimi, Metro Zaman Plani, Genetik Algoritma.

Time-Plan Optimization with Genetic Algorithm for Regain of Energy from
Train Tracks
Abstract

In this article, the results of the research on optimizing the maximum energy gain by creating a time plan have shared for use in
Metro Istanbul vehicles. The purpose of this study is to achieve energy savings by obtaining energy gain with regenerative energy.
The energy recovery provided by regenerative energy is based on the principle of transferring the energy produced by the trains
that make electromagnetic braking to other trains that are found and ready to move. During the braking of the train, kinetic energy
is released and this energy is converted into electrical energy, this energy transformed into electrical energy is transmitted back to
the catenary. The catenary transmits this energy to another train that is also in the receiver status, and thus, energy gain is
achieved, by using this energy in receiver train on the line. One of the ways to utilize regenerative braking energy in the most
effective way is to apply time-plan optimization. By optimizing the time-schedule that provide maximum energy gain, the station
waiting times is found. Genetic algorithm was used in this study to find the most suitable waiting times of trains at the station.
Genetic algorithm is the search and optimization method based on the principle of the best survival in multi-dimensional and
complex search space. Genetic algorithms seek the solution of problems by imitating the evolutionary process in a computer
environment. Initial individuals were randomly created by taking into consideration the defined restrictions. The fitness function is
used to evaluate the individual which includes the waiting times that give the optimized time-schedule. Elitism, crossover and
mutation operators in different methods and proportions have been applied to obtain better individuals in each new generation.
The finalization of optimization is limited by the number of iterations. The study carried out has achieved 30% better result than
the reference study. It was observed that the 60% energy gain in the reference article can be increased up to 78% with this study.

Keywords: Regain of Energy, Metro Time-Table, Genetic Algorithm
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Oz

Metamalzeme tabanli sensér uygulamari; giiniimiizde fiziksel parametrelerin tespiti, saflik analizlerinde, kanserli hiicrelerin
tespiti, gida ve petrol iiriinlerindeki hilelerin tespitinde aktif olarak kullanilmaktadir. Mevcut literatiire bakildiginda metamalzeme
tabanli sensorlerin siit tizerindeki ¢alismasini gosteren, yagl ve yagsiz siit arasindaki ¢ok diisiik bir dielektrik katsayis1 degisimini
algilayabilecek metamalzeme tabanli sensore ihtiya¢ duyulmaktadir. Bu durum ise algilama hassasiyeti ve kalite faktorii gibi
sorunlar1 ortaya ¢ikarmaktadir. Bu galisma da bahsedilen sorunlarin ¢dziimiine yonelik olarak 4 ayrik rezonatérden olusan yapinin
tasarimi yapilmistir. Bu yapi diisiik dielektrik katsayisina sahip olan Arlon DiClad 527 malzemesinin hem 6n hem de arka yiizlerine
yerlestirilmistir. Onerilen tasarimda &n ve arka yiizde yer alan rezonatdrler 180° farkla yerlestirilmistir. Rezonatdr boyutlari ve
sekilleri ihtiya¢ duyulan yiiksek hassasiyet ve yiiksek kalite faktorii degerlerini karsilayacak sekilde CST Microwave Studio
programinda tasarlanmig ve boyutlar1 optimize edilmistir. Yagl ve yagsiz siitiin dielektrik katsay1 6l¢iimleri i¢in 85070E agik uglu
koaksiyel prob ve vektor network analizorii kullanilarak X bantta 6l¢iilmiis ve her iki siite ait dielektrik katsay1 degerlerinin sirastyla
62 ve 58 oldugu tespit edilmistir. Onerilen metamalzeme tasariminin arkasina yerlestirilen 6rnek tutucunun ve bu dielektrik degerleri
kullanilarak tanimlanan yagl ve yagsiz siit verilerinin kullanilmasiyla Simiilasyon ¢aligmalar1 yapilmistir. Simiilasyon ¢alismalari
sonucunda Her iki siit arasinda, yapilan ¢caligmayla metamalzeme temelli sensoériin 60 MHz gibi yiiksek bir frekans kaymasi ile yagh
ve yagsiz siit arasindaki farki algilayabildigi goriilmiistiir. Ayrica metamalzeme temelli sensor ¢aligmalarinin bir diger gereksinimi
olan yiiksek kalite faktoriinii de dnerilen galisma karsilamaktadir. Simiilasyon sonuglarina bakildiginda Q faktdr degerinin 288
oldugu hesaplanmistir. Bu deger pek ¢ok sensér ¢alismasinin Q degerinden daha yiiksektir. Onerilen yapinin dielektrik katsayisinin
40-80 degerleri arasinda degisen tiim malzemelere rahatlikla uygulanabilecegi, hem deneysel hem de simiilasyon sonuglarinin veri
degerlerine dayanilarak tespit edilmistir. Onerilen ¢alismada yagh ve yagsiz siite iliskin yiiksek hassasiyet gerektiren bir ¢alisma
bulunmamasi, ¢alismanin sahip oldugu yiiksek kalite faktorii , daha dnce ortaya atilmamis ve kullanilmamis olmasiyla tasarimin
orijinal oldugu sdylenebilir.

Anahtar Kelimeler: Metamalzeme, Sensor, Siit, Sivi, Gida

Metamaterial Based High Sensitive Milk and Liquid Sensor Application

Abstract

Metamaterial based sensor applications are actively used in the detection of physical parameters, in purity analysis, in the
detection of cancerous cells, in the detection of fraud in food and petroleum products. Looking at the current literature, there is a
need for a metamaterial-based sensor that can detect a very low dielectric coefficient change between fat and skim milk, showing
the work of metamaterial-based sensors on milk. This raises problems such as sensing sensitivity and quality factor. In this study,
the structure consisting of 4 different resonators was designed for the solution of the mentioned problems. This structure is placed
on both the front and back sides of Arlon DiClad 527 material, which has a low dielectric coefficient. In the proposed design, the
resonators located on the front and back are placed by a margin of 180°. The dimensions and shapes of the resonator are designed
and optimized in CST Microwave Studio program to meet the required high precision and high-quality factor values. For the
dielectric coefficient measurements of oily and skimmed milk, the 85070E was measured in the X-band using an open-ended coaxial
probe and vector network analyzer, and the dielectric coefficient values for these two milks were found to be 62 and 58, respectively.
Simulation studies have been carried out using the sample holder placed behind the proposed metamaterial design and the fat and
skim milk data defined using these dielectric values. As a result of the simulation studies, it was seen that the metamaterial-based
sensor can detect the difference between fat and skim milk with a high frequency shift like 60MHz. In addition, the proposed study
meets the high-quality factor, which is another requirement of metamaterial based sensor studies. Considering the simulation results,
the Q factor value was calculated at 288. This value is higher than the Q value of many sensor operations. It has been determined
based on the data values of both experimental and simulation results that the dielectric coefficient of the proposed structure can be
easily applied to all materials ranging from 40-80. In the proposed study, it can be said that the design is totally unique by means of
the absence of a high-precision study on fat and skimmed milk, the high quality factor of the study and the fact that it has not been
previously revealed or used.

Keywords: Metamaterial, Sensor, Milk, Liquid, Food
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Oz

Her gecen giin internetin yaygimlagmasi ve buna bagli olarak aga baglanan cihazlarin hizli bir sekilde artmasi, bazi avantajlarinin yaninda
bir¢ok sorunu da beraberinde getirmektedir. Bu sorunlardan en 6nemlisi siber tehditlerdir. Kisilere, kurumlara ve devletlere karsi siber
tehditler, maddi, itibar ve zaman gibi kayiplar verebilmektedir. Saldir1 tespit ve saldir1 6nleme sistemleri, bu kayiplari ortadan kaldirmak
veya en aza indirilebilmek i¢in kullanilmaktadir. Saldir1 tespit sistemleri imza tabanli veya anomali tabanli olarak tasarlanmakta ve
glinimiizde anomali tabanli sistemler makine 6grenmesi yontemleri kullanilarak gelistirilmektedir. Bu ¢alismanin amact, bir bilgisayar
agina saldir1 olup olmadigini yiiksek basari orani ile tespit etmenin yant sira, hangi saldir1 tiirlin{in sisteme zarar vermeye ¢alistigini da
ayirt edebilen anomali tabanli bir saldir1 tespit sistemi tasarlamaktir. Bu sistemi gelistirmek i¢in makine 6grenmesi yontemlerinden olan
yapay sinir aglar1 kullanilmistir. Sistemin gegerliligini sinamak tizere CSE-CIC-IDS2018 veri seti kullanilmistir. Tehdit tiirleri olarak,
yaygin siklikta karsilagilan Botnet, DDOS, DOS, BruteForce saldirilari ele alinmistir. Yapilan dogruluk sinamalar1 sonucunda, gelen bir
paketin tehdit olup olmadig1 %99.11 gibi ¢ok yiiksek bir basarim oraninda dogru bulunmustur. Ayrica gelen tehdidin Botnet oldugu
%93.23, DDOS oldugu %99.31, DOS oldugu %92.26 ve BruteForce oldugu %99.26 oraninda dogru sekilde tespit edilmistir.

Anahtar Kelimeler: Saldir1 Tespit Sistemi, Siber Giivenlik, CSE-CIC-IDS2018 Veri Seti, Yapay Sinir Aglar1

Model Application of Anomaly Based Intrusion Detection Using Artificial
Neural Network
Abstract

The spread of the internet day by day and the rapid increase of the devices connected to the network, along with some advantages,
brings togethor lots of problems.The most important one of these problems are cyber threats. Cyber threats towards individuals,
institutions and states can cause losses such as material, reputation and time.Intrusion detection and intrusion prevention systems are
used to eliminate these losses or to reduce attacks. Intrusion detection systems are being designed as signature-based or anomaly-based,
and anomaly-based systems use machine learning methods. The purpose of these work is to develop an anomali-based system which
determine with high success rate whether there is an attack on a computer network, as well as able to separate which type of attack tries
to harm the system. Artificial neural networks, one of the methods of machine learning, were used to develop this system. CSE-CIC-
IDS2018 data set were used to test the validity of the system. As type of threats, the common faced ones such as Botnet, DDOS, DOS,
BruteForce attacks have been considered. As a result of the accuracy tests, it is found that whether an incoming package is a threat at a
very high performance rate such as 99.11%. In addition, incoming threat was correctly determined 93.23% for Botnet, 99.31% for
DDOS, 92.26% for DOS, and 99.26% for Brute Force.

Keywords: Intrusion Detection System, Cyber Security, CSE-CIC-IDS2018 Data Set, Artificial Neural Network
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Oz

Maksimum olabilirlik, karisim modeli, bayes sonucu ve maksimum entropi gibi parametric yogunluk kestirimleri dagilimin gesidi
bilindiginde veya tahmin edilebilir oldugunda siklikla kullanilmaktadir. Beklenti maksimizasyonu veya degisken adim 6grenme
algoritmasi dagilim parametrelerinin maksimum olabilirligini elde etmenin en basarili yollaridir. Bu makalede, ii¢ farkli dagilim
iceren ¢ok boyutlu Gauss karisim modeline EM algoritmasinin uygulanmasi amag¢lanmistir. Bu ¢alismada istatistiksel dagilim,
Gauss dagilimindan elde edilmistir ve her dagilim i¢in ortalama ve kovaryans matrisi olan parametreler tahmin siireci igin
kullanilmstir. Orijinal 6zellik vektorleri ve onlarin tahminleri benzerlik agisindan karsilagtirilmig ayni zamanda elde edilen sonuglar
sunulmus ve detayli bir sekilde tartigilmistir. Ek olarak, ¢atalli veri kiimesi i¢in her bir dagilim belirtilmistir. Son olarak, Bayes, k-
NN ve diskriminant siniflandirma metotlar1 GMM” ye uygulanmis ve bu metotlarin performanslart analiz edilmistir.

Anahtar Kelimeler: Bayes Sinflandirmasi, Yogunluk Tahmini, EM Algoritmasi, GMM, k-NN ve LDA.

Analyzing Classifier Performances Based on Implemented Expectation-
Maximization Algorithm to Gaussian Mixture Model
Abstract

Parametric density estimations i.e., maximum likelihood, mixture model, bayesian inference, maximum entropy are frequently used
when type of distribution is known or predictable. Expectation-Maximization (EM) or a variable step learning algorithm are most
successful ways for obtaining maximum likelihoods of distribution parameters. In this paper, we aim to present implementation of
the EM algorithm to multidimensional Gaussian mixture model (GMM) that includes three different distributions. In this study, the
statistical distribution is obtained from Gaussian distribution and parameters which are mean and covariance matrices for each
distributions are used for estimation process. Original feature vectors and their estimates are compared in term of similarity as well
as obtained results are presented and discussed in details. In addition, each distribution for bifurcated dataset is indicated. Finally,
Bayesian, k-NN and Discriminant classifier methods are implemented to GMM and the performance of these methods are analyzed.

Keywords: Bayesian Classfication, Density estimation, EM Algorithm, GMM, k-NN, LDA.
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Oz

Ust ekstremite fonksiyonlar1 ve dzellikle el beceresi kisilerin giinliik yasam kalitesini etkileyen en énemli faktorlerden biridir. Ust
ekstremite fonksiyon bozukluklari ¢oklu sertlesim (multipl skleroz, MS), Parkinson gibi merkezi sinir sistemi hastaliklarinin bir
belirtisi olabilecegi gibi, kaza sonrasi yaralanmalar ve inme gibi durumlarda da ortaya cikmaktadir. Ust ekstremitenin
degerlendirilmesinde basit, ucuz bir yontem olan dokuz-delik ¢ubuk testi altin standart olarak kullanilmaktadir. Bu testte hastadan
gubuklari istedikleri sirayla deliklere yerlestirmesi ve geri toplamasi istenir. Testin siiresi uzman tarafindan bir kronometre
araciligryla olgiiliir. Literatiirde bu testi gelistirmek amaciyla yapilmis bazi ¢alismalar vardir. Bu ¢aligmalarda test haptik cihazlar,
kameralar vb. kullanilarak sanal gergeklik ortaminda yapilmigtir. Ancak biitiin bu yenilik¢i yaklasimlarda testin basitligi ve sistem
maliyeti géz ardi edilmektedir. Bu calismada {ist ekstremite fonksiyonlarmin 6zellikle el becerisinin degerlendirilmesi igin
uzmandan bagimsiz siire 6l¢limii yapan, basit ve ucuz bir elektronik dokuz-delik ¢ubuk test cihazi gelistirmek amaglanmistir.
Bunun yaninda standart teste ilave olarak testin yonlendirilmis olarak (hangi ¢ubugun hangi delige yerlestirileceginin
belirtilmesiyle) gergeklestirilecegi yeni bir versiyonu Onerilmis ve ayri bir test segenegi olarak programlanmistir. Bu amagcla
standart dokuz-delik ¢ubuk testi ile aym Olgiilerde lazer kesim ahsap yapistirma yontemiyle dis ¢er¢eve olusturulmustur.
Cubuklarin yerlestirilip yerlestirilmedigini anlayabilmek i¢in deliklerin altinda optik sensorler, sonuglarin gésterilmesi ve testin
yonlendirilmesi igin bir LCD ekran ve yedi segment gosterge, gelen verileri degerlendirmek ve sistem kontroliinii saglamak igin
bir mikrodenetleyici kullanilmistir. Sonug olarak amaglanan uzmandan bagimsiz, giivenilir bir siire 6l¢iimii saglayacak elektronik
test cihazi basari ile yapilmistir. Ayrica her bir ¢ubugun yerlestirilmesi i¢in harcanan siirenin de oOlgiiliip testin kapsami
genigletilerek uzmana kronometre ile tek tek dl¢iilmesi miimkiin olmayan ekstra veriler sunulmustur. Ek olarak hastanin zihinsel
fonksiyonunu degerlendirebilecegini diigiindiigiimiiz yonlendirilmis test yazilima ilave edilmistir.

Anahtar Kelimeler: Dokuz-delik ¢ubuk testi, El becerisi, Multipl skleroz.

Electronic Nine-Hole Peg Test

Abstract

Upper extremity functions and especially dexterity are one of the most important factors affecting the daily life quality of people.
Upper extremity dysfunction may be a symptom of central nervous system diseases such as multiple sclerosis (MS) and
Parkinson's, as well as it also occurs in situations such as post-accident injuries and stroke. Nine hole-peg test, which are a simple,
inexpensive method for evaluating the upper extremity, are used as the gold standard. In this test, the patient is asked to insert the
pegs into the holes in the desired order and collect them back. The duration of the test is measured by a specialist via a stopwatch.
In the literature, some experimental studies conducted to improve this test are encountered. In these studies, test is made in a
virtual reality environment using haptic devices, cameras, etc. However, in all these innovative approaches, the simplicity of the
test and the cost are neglected. In this study, it was aimed to develop a simple and inexpensive electronic nine-hole tester that
evaluates the upper extremity functions, especially dexterity, which is independent from the expert. Also, in addition to the
standard test, a new version of the test to be performed guided (i.e. by specifying which rod to insert in which hole) is proposed
and programmed as a separate test option. For this purpose, the outer frame was created by laser cutting wood gluing method in
the same dimensions as the standard nine-hole peg test. Optical sensors installed under the holes to determine whether pegs are
placed to hole, an LCD display and nine segment display to show the results and direct the test, a microcontroller to evaluate
incoming data and provide system control were used. As a result, the electronic test device, which will provide a reliable time
measurement independent from expert has been successfully built. In addition, the time spent on the placement of each peg was
measured and the scope of the test was expanded, and the specialist was provided with extra data that could not be measured
individually with the stopwatch. Also, the guided test, which we think can evaluate the patient's mental function, has been added
to the software.

Keywords: Nine-hole peg test, Dexterity, Multiple sclerosis.
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Oz

Teknolojinin hizla gelismesi ve internetin yayginlagsmasi, ayrica modern yagamin ortaya ¢ikardig ihtiyaclar dolayisiyla Nesnelerin
Interneti (IoT)’ne olan ilgi giin gectikce artmaktadir. 10T artik yaygin olarak kullandigimiz, siirekli duydugumuz bir kavram
olmustur. "Akilli sistemler” olarak adlandirdigimiz IoT uygulamalari, ev, tarim ve saglik alanlar1 basta olmak iizere neredeyse
bir¢ok alanda kargimiza ¢ikmaktadir. Bu c¢aligmada "Akilli Ev" sisteminin bir parcasi olarak algilanabilecek, kap1 kontrol IoT
uygulamasi gelistirilmistir. Projenin motivasyonunu, sik sik karsilasilan bir durum olan evin dig kapisinda kalan birisinin (¢ocuk,
bakici), uzak konumdaki ev sahibine durumunu haberdar ederek, giivenli bir bicimde IoT teknolojisi ile kapinin agilabilmesi
olusturmaktadir. Siireg, kapidaki kisinin telefonunda bulunan Android uygulama ile ev sahibine (genellikle ebeveyn) kapinin
acilmasi igin istekte bulunmasi ile baglar. Bu istek, Raspberry Pi iizerindeki PHP Web servisinin uyarilmasi ve Python ile
kodlanmis yazilim kullanilarak kamera goriintiisiiniin ev sahibine mail olarak gdnderilmesi ile devam eder. Nihai olarak, ev
sahibinin telefonunda olan diger Android uygulama ile onay verilirse Raspberry Pi ilizerindeki diger PHP Web servisinin
uyarilmasi sonucu elektrikli kap1 kilidine yeterli gerilim verilerek kapinm agilmasi ile sonlanir. Ozellikle, diisiik maliyetli ve
giivenlik ihtiyaglart gozetilerek gelistirilmis, pratik olarak uygulanabilir bir ¢aligsmadir.

Anahtar Kelimeler: Akilli Ev Uygulamalari, Nesnelerin interneti, Raspberry Pi

Practical and Reliable Smart Door Lock Design Using IoT
Technology

Abstract

Due to the rapid development of technology and the widespread of the internet, and the needs of modern life, the interest in the
Internet of Things (IoT) is increasing day by day. IoT is now a concept that we use extensively and that we constantly hear. IoT
applications, which we call "smart systems", appear in many areas, especially in the fields of home, agriculture and health. In this
study, door control IoT application, which can be perceived as a part of "Smart Home" system, has been developed. The
motivation of the project is the fact that someone (child, childminer) who is at the outer door of the house, which is a frequent
situation, can be opened safely with IoT technology by informing the home owner in the remote location. The process starts with
the request by the cell phone of the person on the door using installed Android application to the homeowner (generally parent) to
open the door. This request continues by activating the PHP Web service on Raspberry Pi and sending the camera image to the
homeowner via an e-mail, using Python-encoded software. Ultimately, if it is approved by the other Android application on the
homeowner's phone, it will end with the opening of the door by giving sufficient voltage to the electric door lock as a result of the
activation of the other PHP Web service on the Raspberry Pi. In particular, it is a practically feasible study, developed with low
cost and security needs in mind.

Keywords: Smart Home Applications, [oT, Raspberry Pi

20



§ H O RA 2"d International Congress on Human-Computer Interaction, Optimization

2020 and Robotic Applications
June 26-27, 2020, Turkey

Sulama/ilaclama Robotu icin Nesne Tanima Cahsmalari

Haluk Ozgen®", Metin Turan?

L jstanbul Ticaret Universitesi, Miihendislik Fakiiltesi, Bilgisayar Miihendisligi Boliimii, Istanbul, Tiirkiye (ORCID: 0000-0003-3645-8761)
2 [stanbul Ticaret Universitesi, Miihendislik Fakiiltesi, Bilgisayar Miihendisligi Bolimii, Istanbul, Tiirkiye (ORCID: 0000-0002-1941-6693)

Oz

Yapay zeka ve buna bagh alt ¢alisma konularindaki bilimsel yontemler, neredeyse her alanda yaygin bigimde kullanilmaktadir.
Ozellikle savunma sanayi ve tarim bu alanlarin en cazip uygulama merkezlerini olusturmaktadirlar. Tarimda veya bahgelerde
kullanilmak iizere daha &nce gelistirmis oldugumuz sulama ve ilaglama prototip mobil robotumuzun, nesne (aga¢ veya degil)
tanima kisminda yeterli diizeyde basarili neticeler alinamamisti. Bu ¢alismada, bu mobil robot ile gergek zamanli goriintiiler
tizerinde karmasik (asimetrik) yapiya sahip bitki nesnelerinin taninmasi ve bu taninma sonucuna gore ilaglama mekanizmasinin
tetiklenmesinin basarimini artirtlmistir. Bitki nesnelerinin taninmasi amaci ile Viola-Jones nesne tanima algoritmasi kullanilmistir.
Bu algoritma ile yapilan egitim ve parametrik diizenlemeler sonucunda elde edilen modelin 5 farkli senaryo yolu iizerinde
sianmasi sonucunda, mobil sulama/ilaglama robotunun gérme yetisi ve bitki nesnelerini tanima basarisinin yaklagik olarak %96.5
gibi oldukca yiiksek bir diizeye ¢ikarildigi goriilmiistiir. Ayrica, ihtiya¢ dolayisi ile uygulanan, herhangi bir nesneye ait goriintii
egitim setinin olusturulmasina yonelik hizli ve kolay bir yontemin detaylar1 makalede agiklanmistir.

Anahtar Kelimeler: Mobil robotlar, nesne tanima, goriintii seti olusturma, yapay zeka, akilli sistemler

Object Recognition Studies for Irrigation/Medication Robot

Abstract

Scientific methods in artificial intelligence and related sub-studies are widely used in almost every field. Defense industry and
agriculture are the most attractive application areas of these fields. Sufficient successful results could not be obtained in the object
(tree or not) recognition part of our irrigation and spraying prototype mobile robot, which we developed earlier for use in
agriculture or gardens. In this study, with this mobile robot, the performance of the identification of complex (asymmetric) plant
objects on real-time images and the triggering of the spraying mechanism according to this recognition result has been increased.
Viola-Jones object capture algorithm was used to identify plant objects. As a result of the testing the model obtained through the
training and parametric arrangements made to this algorithm on 5 different scenario paths, it has been observed that the success of
recognizing plant objects and vision ability of the mobile irrigation/medication robot has been increased to a very high level of
approximately 96,5%. In addition, the details of a quick and easy method for creating an image training set for any object that is
applied due to need are explained in the article.

Keywords: Mobile robots, object detection, creating image set, artifical intelligence, smart systems.
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Abstract

Recognizing grougctivity on still images is a very challenging problem. The difficulty in a distinction between foreground and
background on images makes this problem more complicated than the problem of recognizing group activity on video due to
lack of spatial andeimporal information. In this study, we examine the analysis of a still image recognition method on the
Volleyball video dataset, which is collected for group activity recognition. We feed an additional mean image that id obtaine
from the previous and/oubsequent frames with the target image in order to analyze the temporal information gain. We aim t
acquire temporal information from the mean images and to use it to train our method. As it is understood from the ekperimer
results, our proposed methodn get comparable results with the statéhe-art videebased group activity recognition studies.

Keywords: Group activity recognitionDeep learninglmage classification
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7HNQRORMtQtQ JHOtGUPHVt tOH EtUOtNWH YHUtOHUtQ HOHNWURQtN RUWDRGD
EtUWR|QWHP |QHUtOPtd YH NXOODQOOPDNWDGOU %X oDOOUPDGD VWH QRIHD
/6% DOJRUtWPDVOQOQ YHUt JeYHQOt+tQt FHEtUVHO tIDGHOHU tOH t\tQHUWQGF
ROXUDQ GH=tutP KDWD RUDQOQO GD oRN DUWOUPDPDN DPDoODQPOIWDRH \WH
vD+OoDQPOuUwWOU OHVDMGD \HU DODQ KHU NDUDNWHU GtIUHOHQPHRHN WHIQH
RUtMtQDO UHVtP tOH GtIUHOt UHVPtQ GH=+=tutP RUDQO 06( YH 3615 PHWUIONO'!
RODUDN NXO0ODQOODQ ED]O PRGHO UHVtPOHU «J]HUtQGH IDUNOO QX¥XQDNNW
oDOOUPDGD |QHUtOHQ DOJRUtWPDQOQ VONOuwOUPD RUDQO GDKD t\t RC
RUWDODPDVOQD JJUH EHNOHQGt+t «]JHUH 06( KDWD RUDQO DUWPOU YWtB6
J|]*NVH GH RUtMtQDO UHVtPGHNt EX GH+tGtPOHU oRN XIDN YH J|]OH DDWXIHAD
YHUtQtQ JtJOHQPH JeYHQOt+t J|] |Q*QGH EXOXQGXUXOGX+XQGD JeYH@Q@OW+tQ |C

$QDKWH®tPHEOMHHIQRJIUDIt .UtSWRORMt OHWtQ UtIlUHOHPH (Q $] $-OUOONOO %t

SOJHEHDD® O\ (QFU\SWHG /6% OHWK

$SEVWUDFW

With the development of technology, the security of data becomes important. There are many methods that sesuréythus
digital data with the developing technology. In this study, it is aimed to improve the data security of LSB algorithrs tideimi as

the least weighted bit encryption technique of the steganography discipline by providing algebraic espnbili® increasing the
compression rate some ratio, not to increase the error rate of change on the picture. With this developed algorithmgéhis mes:s
encrypted to 2bit color images. Each character in the message is encoded to the 2 pixelsicfutieetp be encrypted. MSE and
PSNR metrics were used to measure the performance of the model (the rate of change of the original picture and the enc
picture). The proposed study with the LSB algorithm was compared for messages of differentersgtme commonly used model
pictures. According to the results obtained, although the compression rate of the algorithm proposed in the study wias,3Bé6 bet
MSE error rate increased by 29% and PSNR decreased by 2.5% as expected compared to thef thenegjaeobtained in the
tests. Although the metric valuegem negative, these changes in the original image are very small and far from perceptib
Considering the compression rate gained and also the security of data hiding, it shoulddererbtizat it addresses applications
where security is important.

MH\RUGBWHIDQRJIUDSKY &UVSWRORJ\ 7H[W (QFU\SWtRQ /6%
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.D\VHUt %e<\eNOHKtU %HOHGt\HVt %tOJt gGOHP 'DtUHVt %DUNDQOO+0 <D]OOOP UXEH 0+G-U
(UFt\HV hQtYHUVtWHVt 0*KHQGtVOtN )DN«OWHVt %tOJtVD\DU 0.KHQGtVOt+t %|O<Pe+ .D\

gl

1IHVQHOHUtQ tQWHUQHWt ¥R®NHNDI@®HV I\ RGO GNERERTIBMDEm PDVO NRQXP WHPH
tOJtDtUWW OADR DG QY ORIODUDN NXOODQOODQ NRQXP WHPHOOt mMGHOOP ONOWH B E
*HRJUDSKtFDOO\ :HtJKWS5 G FRH=JUUMH VY tR 8 B #Q GHIQ tt O t i N\ttD@E H B RIBNHKQOMHIQ H V \ R ¢
WHNQt&RGtWD Iy DNDPOUOONO O HRHUDBKFE@ OO\ DQG $OWItWXGHtIDHD tMEIEWHG
\DNODIOPXNOMmVHNOtONItQ HN QHH®R HWETHWUD BHNO PG PGOPRGHOtQGHQ 1D MGEH Rt
PHNKkQ \PWMDWNGPNHRtOJtOHUtQt J|]|PRGH OBOCHPWHD XD QBIG KEHPE N R KHPU BMO P
tOtGuNtQRHAUGE + XN YPHHOH IMBWHRURORMtN Y HAD G B URHIDOH WR QEd O DLW FY BI\W EWG PIHN
VOFDNOON WDKPtQ oD ®@Xu®DODBV® bW XRE QIWEDDQ JR UQ® G DNXO0 Q0 A B D@ BIVIG
dDOOUPBWBRURORMt *HQHO 0+G U O Y-HUWHIW & ® D Q8 1D ORI B B KD QMBKIR b6QR
QRNWDINIOP EDVOQoNXDQBERER@LIHEB WDOJRULWPD DO QRWQL WRIHVGRKD GR+UX
cUHWWIMWBUPLGWLU

$QDKWDU .HORP HOH U IONORJ OO N O G NHH J-+HADR® VO F DN O¥H\U WRDIKG HQtFt Ot +t

(VWtPDWtRTHRS $ HUDW E B R J U D SXXID QGEO
SOWtW XHBtIKMMH G 5HJUHVVtRQ

$EVWUDFW

7KH LQWHUHVBD VRGORGDWWRY KDV LQFUHDVHG ZLWK WKH FROOHFWLRQ RI C
RI WKLQJV W HHFR QURIDSKILLAD/O O\ :HLIKWHG 5HJUHVVLRQ *:5 ERQHRDWRE\FWRYPF
LV D ORFDO VSDWLDO UHJUHVVLRQ WHFKQLTXH WKDW PRGHOV FKDQJMWHGU F
5HJUHVVLRQ *$:5UFEN GRYDI®RSHG E\ DGR W 1 ROQOMLEX GHR 7W K$t 5 BRBHDU B B F
PRGHOLQJ E\ FRYSDGKDORJRYWBO DQG DOWLWXGH YHUWLFDO LQIRXPHDW
VXEFHVVIXO UMWXO W X PLK\DGM WO R HIVWFD O WERIBADIKIEROHD OWH ODXGLR Q VI KSIV O LW K
WHPSHUDWXUH HVWLPDWLRQ VW X GLHLW KDWY XGE HHIER SARGHV BV Y OQRB ULSWKP WR
WHPSHUDWQ WKH VW XICR D @\K BWREHWM QUIGHRPH QHIMHFEO RUDWH R 0H\E B R UXDGRG) \
DOWLWXG HD QXU KXWPX GHW\ 20M RUWPHDG MRRQ HVWLPDWH WHP S HWYDXW WWHVKRE X\M KR
RXWSHUIRUPV *:5 DOJRULWKP

HI\RUGWRJIUD S D@ 6 MAOWZ G & VOHD® UFHI W HW XIERIXIW/ tPDWERQ RI $tDWHERSQD W X |
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$OL (JHPHQ BIINORQ|NOHRPHW 8+XU 66D GBI® LD KLQ

,JPLU .DWLS dHOHBEEX@QWMMBROWHMLQJ DQCCHSDRKNRHFW RUHOHFWULFDO HEGWOHFWHRQLFV
25&,"

$EVWUDFW

7KLV VWXG\ SUHVHQWYV DQ DUWLILFLDO QHXUDO QHWZRUN $11 EDVH® IORD
ZKLFK LV GHYHORSHG WR FRQWURO WKH SLWFK DQJOH Rl WRKHLQHBUIEEDRS
FRRHQWLRGRQVWBIBROORHWHUY HLWKHU VWHS UHVSRQVH RU YLEUDWLRQ PH
DSSURBFK SURYLGH FRQVWPRQW N QWX KRR Q& U RDKH B US DU BIBARRAGHII W W H B WK R X/ H
REY L R YW WWKHKID X QWIDWFINLIQ I GIUURU SHUIRBRBQAMW KB RMKIKWERNVBGGUHVVHG D
7R RYHUFRPH WKLV SUREOHP WKH SDUDPHWHUV RI WKH SURSRVHG DGDSWL
IHHGIFBGUPROWLOD\HU SHUFHSWURQ 7KH SURSRVHG FRQWUROOHU DOJRULWK
IRU WKH DGDSWLYHQHVV RI WKH REWDLQHG 3,' SDUDPHWHUV 7KH SQRSRWHC
WKH BYRVWPHRRGHO LQ WKH 0$7/$% 6L PIX® MOHU A Q YR UEDRNECH/Q YIRS O G IDWL WIKE R X W
7KH REWDLQHG UHVXOWY DUH FRPSDUHG WR WKH FRQYHQWLRQDODS,S 6R BNV
LQ WRUPWDQ VT XIDQMAHK U D R UD BWRRHIVXWOPLHRIQUBISHY U F H R\\M D VHC R R W

.H\ZRUGGEDSWLYH 3," RRQIWURM®HUH 39120 I HMWZAHFU NV

'LNH\ .DONOUG YH gQLG 6LVWHPL ORGHOL L
8\DUOBQORQWURIMDUOPO

gl

dDOOUBDEGH NDONOUGU YH LQLG 972/ VLVWHP PRGHOLQLQ H+LP DoOVOQO NRQ
uyarlanabiliroransalLQWHJU BQ' WeHE MW O H\L MLD N O URUBIGUR BEleWéisel PlDenetleyiciparametrelerimi
KHVDSODQ&ORDPORAGDQOWO YD W DW URI@ D P DRKINIRGR DXO\POWHPOHU NDSDOO
LoLQGH JHOHQHNVHOLR,' VOEQW UERPXRWUHMDHIFDN NDSDOO G|QJMH \KIDUWWDHAF
SHUIRUPDQVOQOQ HQ L\L KDOH JHWLULOPHVL%RHWEXXQ EQU+\B8W R ¥ DG G HRO DHY
uyarlanabilirPID denetleyicininparametreleiELU LOHUL EHVOHPHOL <oRN \N D EOPG OO @sE&cOD) C
NRQWURO|U DOJRU uysiabayil PIH @&teyid G DOMW@ HWUHOHULQLQ dévilirikOD Q B H D@IHPG
JUDG\DQ LQLUOL \|QWHPLQL NirRni@mRehweyciO0IRQHWPOMO 0$7/$% FIGLXOLQ
sistem modeliniryunuslamaD o O VO UL B GLOHQ oONOGODU VLQ+V YH EWHWVR BDG/ADPAONIW L Q
VRQXoODU SDUDPHW DMHDHURNBEBXPLY® B30H KHVDSODQPOU ditb@idadkaeNdtel O 3,
integral mutlak hata, oturm¥ « Uve\DLI O P\ « PRotOWLAIQ@D Qo Duwdudod U

$QDKWDU .H&\ DRHODHD EIRMW URSIBUQEO D YT/ VLVWHPL
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