YTU Mekatronik Miihendisligi Boliimii

Proje ilanlari
=  MKT4000 - Bitirme Calismasi
= MKT4111 - Mekatronik Sistem Tasarimi

Bu duyurudaki projeler YTU Mekatronik Miihendisligi biinyesindeki
Otomotiv Arastirmalari Laboratuvari tarafindan yiirlitiilecektir.
Projeler ortak calisma hedefli olup, sadece 4. sinif degil, tiim
siniflarin basvurusuna aciktir.

YTU Department of Mechatronics Engineering

Project Announcements
=  MKT4000 - Graduation Thesis
= MKT4111 - Mechatronic System Design

The projects within this announcement will be directly supervised by
the Automotive Research Lab of YTU Department of Mechatronics
Engineering. These projects will be in collabration and not only
senior but all students at any grade are welcomed.

Basvuru&iletisim: M. Selcuk Arslan msarslan@yildiz.edu.tr & Ahmet Kirli akirli@vyildiz.edu.tr
Bu projeler basvurmak icin litfen CV’lerinizi ve ders not dékiimanlarinizi niyet mektubunuz ile
birlikte yollayiniz.

Application&Contact: M.Selguk Arslan msarslan@yildiz.edu.tr & Ahmet Kirli akirli@yildiz.edu.tr
To apply for these project, please send your CV and your transcript of records attached to your
statement of purpose.

Studies will be conducted under the supervision of Yildiz Technical University
Automotive Research Group in coloabration with Yildiz Teknik Universitesi Alternatif
Enerjili Sistemler Kultibi
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Traffic Light and Sign Detection, Classification and Tracking

Motivation: Efficiency Challenge Electric Vehicle is an annual competition for
universities organized by TUBITAK since 2005. The competition takes place each
summer in Turkey and aims to create awareness of alternative energy use, to raise
university students’ capability to put their knowledge into practice and to work
across disciplinary boundaries.

In its 14th year, TUBITAK is expanding the Challenge to include “Autonomous
Category” to ongoing electric vehicles competition. This will raise awareness in
driverless vehicle technologies among the university students from multiple
including but not limited to mechanical, electrical, electronics and computer
engineering. At the same time, it will help train engineers with technical knowledge
and practical competence in the technology.

This thesis will be realized as a part of the autonomous vehicle project developed by
AESK(Alternative Energy System Society) which represents our school in the
Efficiency Challenge competition. | look forward to hearing from talented and
motivated students to be part of this team and the project.

Expected Outcomes: A software that will take a video feed as input, put bounding
boxes around traffic signs and lights, classify them and track them throughout the
stream in real time (at least 10 Hz) should be created.

Prerequisites: C++, Python,Image processing, OpenCV, experience with one or
more machine learning frameworks such as "tensorflow, caffe, or torch"

Contact: Mehmet Selguk Arslan msarslan@yildiz.edu.tr
To apply for this project, please send me your CV and your transcript of records.

Studies will be conducted under the supervision of Yildiz Technical University
Automotive Research Group in coloabration with Yildiz Teknik Universitesi Alternatif Enerijili Sistemler
Kuliibii
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Parallel and Vertical Autonomous Parking using Lidar

Motivation: Efficiency Challenge Electric Vehicle is an annual competition for
universities organized by TUBITAK since 2005. The competition takes place each
summer in Turkey and aims to create awareness of alternative energy use, to raise
university students’ capability to put their knowledge into practice and to work
across disciplinary boundaries.

In its 14th year, TUBITAK is expanding the Challenge to include “Autonomous
Category” to ongoing electric vehicles competition. This will raise awareness in
driverless vehicle technologies among the university students from multiple
including but not limited to mechanical, electrical, electronics and computer
engineering. At the same time, it will help train engineers with technical knowledge
and practical competence in the technology.

This thesis will be realized as a part of the autonomous vehicle project developed by
AESK(Alternative Energy System Society) which represents our school in the
Efficiency Challenge competition. | look forward to hearing from talented and
motivated students to be part of this team and the project.

Expected Outcomes: A software that will find the parking area, select parking
methods parallel or vertical according to the parking area and vehicle specifications.
Based on parking methods the software will do path planning using Lidar data in real
time without collision.

Prerequisites: C++, Python, ROS, PCL (Point cloud library), Basic Vehicle
Dynamics

Contact: Mehmet Selcuk Arslan msarslan@yildiz.edu.tr
To apply for this project, please send me your CV and your transcript of records.

Studies will be conducted under the supervision of Yildiz Technical University
Automotive Research Group in coloabration with Yildiz Teknik Universitesi Alternatif Enerijili Sistemler
Kuliibii
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Design and Implementation of Drive by Wire System for an Autonomous
Electric Race Car

Motivation: Efficiency Challenge Electric Vehicle is an annual competition for
universities organized by TUBITAK since 2005. The competition takes place each
summer in Turkey and aims to create awareness of alternative energy use, to raise
university students’ capability to put their knowledge into practice and to work
across disciplinary boundaries.

In its 14th year, TUBITAK is expanding the Challenge to include “Autonomous
Category” to ongoing electric vehicles competition. This will raise awareness in
driverless vehicle technologies among the university students from multiple
including but not limited to mechanical, electrical, electronics and computer
engineering. At the same time, it will help train engineers with technical knowledge
and practical competence in the technology.

This thesis will be realized as a part of the autonomous vehicle project developed by
AESK(Alternative Energy System Society) which represents our school in the
Efficiency Challenge competition. | look forward to hearing from talented and
motivated students to be part of this team and the project.

Expected Outcomes: The system will be used to convert the vehicle to drive-by-wire
acceleration, braking and steering. To select the actuators the mathematical model
of the systems will be created. After that, 3D drawing and production of the system
will be performed. Also, the low level controller will be designed to realize the drive-
by-wire software. For example, the high level autonomous algorithm will sent the
steering angle , brake and acceleration pedal position, the drive-by-wire system
software should applied these commands with closed loop control.

Prerequisites: C, Microprocessor programming, Solidworks, Matlab/Simulink,
Basic Vehicle Dynamics

Contact: Mehmet Selguk Arslan msarslan@yildiz.edu.tr & Ahmet Kirli akirli@vildiz.edu.tr
To apply for this project, please send me your CV and your transcript of records.

Studies will be conducted under the supervision of Yildiz Technical University
Automotive Research Group in coloabration with Yildiz Teknik Universitesi Alternatif Enerijili Sistemler
Kuliibii
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Obstacle Detection and Localization for an Autonomous Electric Race Car

Motivation: Efficiency Challenge Electric Vehicle is an annual competition for
universities organized by TUBITAK since 2005. The competition takes place each
summer in Turkey and aims to create awareness of alternative energy use, to raise
university students’ capability to put their knowledge into practice and to work
across disciplinary boundaries.

In its 14th year, TUBITAK is expanding the Challenge to include “Autonomous
Category” to ongoing electric vehicles competition. This will raise awareness in
driverless vehicle technologies among the university students from multiple
including but not limited to mechanical, electrical, electronics and computer
engineering. At the same time, it will help train engineers with technical knowledge
and practical competence in the technology.

This thesis will be realized as a part of the autonomous vehicle project developed by
AESK(Alternative Energy System Society) which represents our school in the
Efficiency Challenge competition. | look forward to hearing from talented and
motivated students to be part of this team and the project.

Expected Outcomes: Obstacle detection and localization is a mandatory function for
autonomous driving. In this study, the software should be found the object and their
location. After that, the drivable path area will be determined.

Prerequisites: C++, Python, Image processing, OpenCV

Contact: Mehmet Selcuk Arslan msarslan@yildiz.edu.tr
To apply for this project, please send me your CV and your transcript of records.

Studies will be conducted under the supervision of Yildiz Technical University
Automotive Research Group in coloabration with Yildiz Teknik Universitesi Alternatif Enerijili Sistemler
Kuliibii

Yildiz Technical University A
Automotive Research Group — S K

http://www.arg.yildiz.edu.tr/ http://www.ytuaesk.com/



mailto:msarslan@yildiz.edu.tr
http://www.arg.yildiz.edu.tr/
http://www.ytuaesk.com/

Path Planning and Tracking Algorithm for an Autonomous Electric
Race Car

Motivation: Efficiency Challenge Electric Vehicle is an annual competition for
universities organized by TUBITAK since 2005. The competition takes place each
summer in Turkey and aims to create awareness of alternative energy use, to raise
university students’ capability to put their knowledge into practice and to work
across disciplinary boundaries.

In its 14th year, TUBITAK is expanding the Challenge to include “Autonomous
Category” to ongoing electric vehicles competition. This will raise awareness in
driverless vehicle technologies among the university students from multiple
including but not limited to mechanical, electrical, electronics and computer
engineering. At the same time, it will help train engineers with technical knowledge
and practical competence in the technology.

This thesis will be realized as a part of the autonomous vehicle project developed by
AESK(Alternative Energy System Society) which represents our school in the
Efficiency Challenge competition. | look forward to hearing from talented and
motivated students to be part of this team and the project.

Expected Outcomes: The software should be determined path of autonomous
vehicle to reach the target point using drivable area. After planning the path,
tracking algorithm will be decided steering angle, acceleration and deceleration of
the vehicle to track the path. For path tracking , model predictive control can be
used.

Prerequisites: C++, Python, Basic Vehicle Dynamics and strong analytical skills

Contact: Mehmet Selguk Arslan msarslan@yildiz.edu.tr
To apply for this project, please send me your CV and your transcript of records.

Studies will be conducted under the supervision of Yildiz Technical University
Automotive Research Group in coloabration with Yildiz Teknik Universitesi Alternatif Enerijili Sistemler
Kuliibii
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Cekme Deney Diizenegi Tasarimi ve Uretimi

Motivasyon: Mihendislik malzemeleri rijit olmadigindan kuvvet altinda deforme
olup, sekil ve boyut degisiklikleri gosterirler. Malzeme 06zelliklerini anlamak Ulzere
mekanik testler yapilir. Bunlardan en 6nemlisi “cekme deneyi”dir. Cekme deneyinin
amaci; malzemelerin statik yik altindaki elastik ve plastik davranislarini belirlemektir.
Bunun icin boyutlari standartlara uygun daire veya dikdortgen kesitli deney parcasi;
cekme cihazina baglanarak, eksenel ve degisken kuvvetler uygulanir.

Cekme deneyi sonucunda malzemenin oranti siniri, elastiklik siniri, akma siniri ve
cekme dayanimi gibi mukavemet degerleri ile kopma uzamasi, kopma buzilmesi ve
tokluk ve stineklik degerleri belirlenir.

Bu projede amag 6zglin bir tasarim ile cekme deneyini gerceklestirecek bir makine
tasarlamak, retmek, montajini yapip devreye almaktir. Uretilecek cekme deney
dizeneginin; bilgisiyar ile kontrol edilecek olmasi, test yapabilme, malzemenin
mekanik oOzelliklerin tespit edebilme ve raporlama 6zellilerine sahip olmasi
beklenmektedir.

Ekip: 2 veya 3 kisilik bir ekibin kurulmasi
dustnilmektedir. Ekip Uyelerinden, mekanik
tasarim (Solidworks), imalat, montaj, veri
toplama kartlari, yazihm (Matlab, C, C++, vb),
motor kontroli gibi konularda tecribeli
ve/veya bu onularda calismaya istekli olmasi
beklenmektedir.

On Sartlar: Ekip Uyelerinden  Statik,
Mukavemet ve Otomatik Kontrol derslerini
basaril olarak tamamlamis olmalari
beklenmektedir. Proje ekibinden TUBITAK
2209-B Sanayiye yonelik Lisans Bitirme Tezi
Destekleme Programina basvurmasi Resim 1. Ornek Cihaz
beklenmektedir. Son. Bsv. Tar. : 20.07.2018

Basvuru&iletisim: Ahmet Kirli akirli@vyildiz.edu.tr
Bu projeler basvurmak icin litfen CV’lerinizi ve ders not dokimanlarinizi niyet
mektubunuz ile birlikte yollayiniz.

Studies will be conducted under the supervision of Yildiz Technical University
Automotive Research Group

Yildiz Technical University
Automotive Research Group
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Titresim&Rezonans Deney Diizenegi Tasarimi ve Uretimi

Motivasyon: Bir sistemin denge konumu civarinda yapmis oldugu salinim hareketine
titresim denir. Sistemlerdeki titresimler, dis kuvvetler ve sistemin bu dis kuvvetlere
cevap verme Ozelliginden kaynaklanir. Titresim glrulti, ylksek gerilmeler asinma,
malzeme yorulmasi vb istenmeyen sonuglara neden olurlar.

Bunula birlikte dogal frekans ve rezonans konusu oldukg¢a énemlidir. Yapilarda zaman
zaman nereden kaynaklandigi bilinmeyen titresimlere rastlanir. Bir cismin dogal
frekansiyla cakisan bir frekansta uyarilmasina fiziksel olaya “Rezonans” denir.
Rezonansa girmis bir cisim asiri sekilde titresir. Miuihendislikte genligin sonsuza
gitmesi olarak da bilinen rezonans kavrami etki ettigi cismin dogal frekansina baglidir.

Bu projede amag 6zgiin bir tasarim cisimleri kontrolli olarak titrestirecek ve dogal
frekanslarini tespit edebilicek bir makine tasarlamak, Uretmek, montajini yapip
devreye almaktir. Uretilecek titresim deney dizeneginin; bilgisiyar ile kontrol
edilecek olmasi, test yapabilme, malzemenin mekanik 6zelliklerin tespit edebilme ve
raporlama ozellilerine sahip olmasi beklenmektedir.

Ekip: 2 veya 3 kisilik bir ekibin kurulmasi
dustnilmektedir. Ekip Uyelerinden, mekanik
tasarim (Solidworks), imalat, montaj, veri
toplama kartlari, yazihm (Matlab, C, C++, vb),
motor kontroli gibi konularda tecribeli
ve/veya bu onularda calismaya istekli olmasi
beklenmektedir.

On Sartlar: Ekip tiyelerinden Dinamik, Titresim
ve Otomatik Kontrol derslerini basarih olarak
tamamlamis olmalari beklenmektedir Proje
ekibinden TUBITAK 2209-B Sanayiye yonelik

Lisans Bitirme Tezi Destekleme Programina Resim 1. Ornek Cihaz
basvurmasi beklenmektedir. Son. Bsv. Tar. :
20.07.2018

Basvuru&iletisim: Ahmet Kirli akirli@vyildiz.edu.tr
Bu projeler basvurmak icin litfen CV’lerinizi ve ders not dokimanlarinizi niyet
mektubunuz ile birlikte yollayiniz.

Studies will be conducted under the supervision of Yildiz Technical University
Automotive Research Group

Yildiz Technical University
Automotive Research Group
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Elastik Bir Silikon Ped Yardimiyla Kuvvet Algilayicisinin Deplasman
Olgmesini Saglayacak Prototip Bir Modiiler Sistemin Gelistirilmesi ve
Gergeklestirilmesi

Motivasyon: Dokunma algilayicilari genel anlamda kuvvet ve batma miktar
(deformasyon, yer degistirme) 6lcen cihazlardir. Bu algilayicilarin amaci 6lglim yapilan
alana etkiyen kuvvetleri ve bu kuvvetlerin sebep oldugu deformasyonun algilanmasi,
Olclilmesi ve ilk 6n degerlendirmenin yapilmasidir.

Bu proje ile hedeflenen herhangi bir kuvvet veya basing algilayicisinin tahribatsiz ve
basit bir ekleme ile ayni zamanda pozisyon Olcebilmesinin saglanacagl bir yapi
gelistirmek ve bu yapinin dogru calistigini ispatlamaktir.

Bunun icin laboratuvar ortaminda Uretilecek silikon pedlerin deneysel ve teorik
calismalar yardimiyla modellenmesi ve daha sonra modeli bilinen bir silikon pedin
piyasada kullanilan herhangi bir kuvvet algilayicisina yapistiriimasi planlanmaktir.

Ekip: Proje, hali hazirda devam eden bir YTU BAP GEP (2015-06-04-GEPO01) projesidir.
Projede calismak lizere 1 yiiksek lisans ve 2 lisans 6grencisine ihtiyag vardir. Projenin
tamamlanmasi igin ihtiya¢ duyulan ekipmanlarin satinalmasi gergeklestirilmis olup,
deney dizenekleri genel olarak tamamlanmistir. Proje ekibinden beklenen deneysel
calismanin, modelleme, sinama ve raporlamanin yapilmasidir.

On Sartlar: Lisans Ogrencisi  ekip o

uyelerinden Mukavemet, Dinamik ve ‘A _____ Tl
Otomatik Kontrol derslerini basarili olarak o

tamamlamis olmalari  beklenmektedir.
Yiksek lisans 6grencisinden ise elastisite
ve plastisite teorisi ve mihendislik ¢ > L
matematigi konularina ilgi duymasi =Tt

— Silikon Ped 4™

beklenmektedir. @-Kuwem@m © <1l

Resim 1. Deney diizenegi

Basvuru&iletisim: Ahmet Kirli akirli@vyildiz.edu.tr
Bu projeler basvurmak icin litfen CV’lerinizi ve ders not dokimanlarinizi niyet
mektubunuz ile birlikte yollayiniz.

Studies will be conducted under the supervision of Yildiz Technical University
Automotive Research Group
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GENEL BASVURULAR / GENERAL APPLICATIONS

Automotive Research Group (ARG) her zaman displinli, caliskan ve yliksek
motivasyonlu Lisans ve Yiksek Lisans 0Ogrencileri ile c¢alismak istemektedir. Bu
Ozellikteki tim oOgrencilerin asagidaki konular kapsaminda kendi gelistirdikleri
projeler icin Automotive Research Group’a basvurmalar istenmektedir.. ARG
ekibinde calisacak 6grencilerden, TUBITAK, BAP, AB vb proje cagrilari basvururularina
destek olmalari, yayin calismalarina katki saglamalari ve dizenli toplantilara
katilmalari beklenmektedir.

- Arag Dinamigi ve Kontrol

- Otonom Araglar

- lleri Arag Siirtis Sistemleri

- Enerji Optimal Kontrol

- insansiz Hava/Kara Araclari
- Zaman Gecikmeli sistemler

Automotive Research Group (ARG) is always looking forward to work with intelligent,
hard-working and passionate undergraduate and graduate students, who are
interested in the following topcics. Students are encoureg to apply to ARG for their
projetcs that are good fit to our research of interestS. Team members of ARG are
obliged to help to write research proposals for TUBITAK, BAP, EU etc, contribute to
publication studies and attend to mandotary group meetings.

- Vehicle Dyamics and Control

- Autonomous Vehicles

- Advanced Driver Assistance Systems
- Energyu Optimal Control

- Aunmanned Aireal/Groung Vehicles
- Time Delayed Systems

Basvuru&iletisim: M. Selcuk Arslan msarslan@vyildiz.edu.tr & Ahmet Kirli akirli@yildiz.edu.tr
Bu projeler basvurmak icin litfen CV’lerinizi ve ders not dékiimanlarinizi niyet mektubunuz ile
birlikte yollayiniz.

Application&Contact: M.Selcuk Arslan msarslan@yildiz.edu.tr & Ahmet Kirli akirli@vyildiz.edu.tr
To apply for these project, please send your CV and your transcript of records attached to your
statement of purpose.

Studies will be conducted under the supervision of Yildiz Technical University
Automotive Research Group

Yildiz Technical University
Automotive Research Group
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