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Space Systems Design and Test Laboratory US L

Alim Ristem ASLAN, Ph.D., TAIALM

Professor of Aerospace Engineering

VP, TAMSAT/AMSAT-TR

Manager, Space Systems Design and Test Laboratory
Manager, SmallSat Communication Laboratory
UNISEC-GLOBAL SC Member

|IAF Correspondant

NATO-CSO-STO Panel Member

Astronautical Engineering Department

Faculty of Aeronautics and Astronautics z
Istanbul Technical University vV
34469 Istanbul TURKEY

Area of expertise: Design, analysis and development of pico-
and nanosatellite (five in orbit), manned and unmanned
rotorcraft systems (including prototypes), computational fluid
dynamics and aerodynamics, propulsion and, defense and

education technologies.
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USTAL ITU, Istanbul, Turkey

by 360 Degrees by Orhan Durgut ITU =

With a history stretching back over 245years (1773), providing technical education within
a modern educational environment and strong academic staff, Istanbul Technical

University (iTU) is strongly identified with architectural and engineering education in
Turkey

* Department of Astronautical Engineering since 1983

ISTANBUL TEKNIK UNIVERSITESI
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U, Space Engineering

 Establishment 1983 (ITU 1773)
* 60 new students per year

* Space related labs
e Spacecraft Systems Design and Testing
* Small Satellite communication

e Aim:

* Research and testing on nano satellites and satellite
components

* To have engineers with laboratory experience to serve
the national aerospace industry
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Space Engineering Curriculumiris

* Education in space science and technologies
* Follows AIAA recomendations

* Fully Accredited by ABET till 2023

* Space related undergraduate courses

* Introduction to Space Engineering (1st year)
Astronautical Engineering&Design (CanSat Application) (1st)
Aerospace structures (3rd year)
Orbital Mechanics, (3rd year)
Space environment, (4th year)
Spacecraft Attitude Determination and Control (4th)
Rocket and Electric Propulsion (4th)
Spacecraft system design with application (SSD) (4th)
Spacecraft communications (4th)
Space Law(elective)

ISTANBUL TEKNIK UNIVERSITESI
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— Curriculum (AIAA/ABET) ito®
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e “Astronautical engineering programs must demonstrate
that graduates have knowledge of orbital mechanics,
space environment, attitude determination and control,
telecommunications, space structures, and rocket
propulsion”.

* “Program must also demonstrate that graduates have
design competence that includes integration of
astronautical topics”.

e (http://www.aiaa.org/content.cfm?pageid=472)
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USTAL |.T.U. NanoSat Group + -
AMSAT-TR + SMESs ITU
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« [Faculty, researcher and students from Astronautical, Aeronautical,
Mechanical, Electrics and Electronics departments, with
Interdisciplinary team work.

« Joint work, design and manufacturing capabilities of SMEs and
AMSAT-TR

« Competencies:

— Design and development of nano/micro satellites, de-orbiting
systems, rocketry

— Modelling, simulation, CNC manufacturing, otomation, workshop

— Affordable, reliable and fast environmental tests of nano/micro
satellites and satellites subsystems (clean room, upto 50kg and
50*50*50cm),

« Small scale spacecraft subsystem development:

— EPS, OBC, SDR, Lineer Transponder, Modem, passive and
active ADCS, structures and mechanisms (low cost, high
precision, power and efficiency)

« Reference projects :
— ITUpSATL, TURKSAT 3USAT , UBAKUSAT, ASELSAT
— FP7: QB50 BEEAGLESAT and HAVELSAT
— MIC, CLTP, DDC, DMC, NANOSATSYMP
— Many Industrial aerospace projects

ISTANBUL TEKNIK UNIVERSITESI



= UNISEC-TR Histor I

 Started Nov 2011, by three Istanbul Universities (ITU,
NDU (TurAFA), YTU)

* Over 20 participant universities

* Support of government, aerospace industry and
research institutions

* 11 meetings so far hosted by starters and supporting
Institutions

* Working on establishing UTEB as a legal entity
e Various joint CanSat/CubeSat activities/projects
* International cooperation
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2018 Summary ITU

Many National and international space activities:

National and International CanSat/Rocket Competitions

Model Satellite and Spacecraft Design courses delivered at various places
UBAKUSAT project with Japan is finished

Water Quality Project Using Constellation of Nanosats with Tunisia completed
Antenna Sharing Project is going on

ASELSAT Project is going on

Lagari and PIRI sat Projects are going on

Rocketry studies for hybrid and solid motor rockets

Turkish Space mining community, 3rd Asteroid Meeting

Testing of various satellite components/systems at ITU-SSDTL, Istanbul

Participation and presentations at various national and international events
including BSTI in Natal Brazil

IAA-SG4.23 studies

Help to other local universities regarding CubeSat development
Help to many elementary and high schools for “into orbit” contest
Get ready for RAST2019 in Istanbul

UNISEC GLOBAL SC work

ISTANBUL TEKNIK UNIVERSITESI



—o Turkish Satellite Road Map iTi]

A T @

W S Veuieve,
— el 1. UYOU -~
TORKSAT6A o
BEEAGLE-SAT ceso Bl NAHU-2
GOKTORK-3 T L e '°..
HAVELSAT i i PRC o ' ':
X T S L :
\' 2 ® :
TURKSAT 4B IO e 1
\d\ i JGOKTURKY
Lo « YEMLENME
TORKSAT4A  _+ * 2,UvDU
2014 .* 3 '
TORKSAT-3USAT " .
2013 . aa S 5 " S ,
g L. Turkiye Uydu Yol Haritas: o e
. 2001- 2033 Al
GOKTORK-2 . -
2012 _e 8
L B A
2011 . Rl s
Iri-psar 1, "o
2008 ®e o 1
‘d\'\g A - :'“m,um
E L e
mnz'gso“a1 e ” B \“i\ mnxsak ol GOKTURK1 ’/j/' A ot
BILSAT y)RuSAT 24 TORKSAT1IC 1994 ™ Tt | g i
2003 2001 1996 ~4 e acoliont =~
TORKSAT 18 \ mm':' o Sis i
1984

ISTANBUL TEKNIK UNIVERSITESI

Asirlardir Gagdag




S A STM - [ AGARI i

Hi Res EO, PAN <2m, MS<8m
IVIlcro Sat, <70kg, operational satellite
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= ITU SSDTL CUBESAT PROJECTS ITU

ITUPSAT1: 2009
TURKSAT 3USAT: 2013
BEEAGLESAT and HAVELSAT: 2017
UBAKUSAT: 2018
ASELSAT: 2019
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Space Systems Design and Test Laboratory

USTAFL
g‘. u s iTU 255
ITU-SSDTL Development phases
Satellite

Design / Analysis / Production

*Conceptual design
*Desktop model
*Engineering model
*Flight Model

*Protoflight Model

Istanbul Technical University - Faculty of Aeronautics and Astronautics

K UNIVERSITESI

http://usl.itu.edu.tr
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UBAKUSAT

B Size:3U

B Developed by

Istanbul Technical University (ITU)
Ministry of Transport, Maritime Affairs and

Communications (MTMAC)
(ARET—=)ILITHKE,
MLadE EM-EEEES)



Cooperation in the field of space

and aeronautics
(FEH -MZELSFICETLRN)

C+

JAXA and Republic of Turkey’s Ministry of
Transport, Maritime Affairs and Communications
(JAXAL PLa#E EMEREER)

1

e Provision of opportunity for long duration

material exposure
(FHLGEOERNMRBRBES)

e Deployment of one cubesat (3U)
(BMhETE1HR (3U) OmH)

e
1

p A HH REMOVE BEFORg
IMONa 30338
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i UBAKUSAT, Details

Mass 3.2 kg
10*10*34cm, 3U CubeSat

*  Main payload a VHF/UHF Transponder

Input Frequency 145.940 - 145.990 MHz
Output Frequency 435.200-435.250 MHz

Transponder Type  Inverting — Linear

Modulation All Mode (AM, FM, 55B, CW, FSK etc )
Bandwidth 50 KHz
RF Power (max) 1 Watt - 30 dB

« Battery 30Whr

*  Passive Magnetic Stabilization system

ISTANBUL TEKNIK UNIVERSITESI
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ustrL CLEAN ROOM, GETTING READY FOR LAUNCH,
—e JAXA, TSUKUBA iTU

0
A
7N
As A
5 )
= =
z -]
g 5
2 &
i)

ISTANBUL TEKNIK UNIVERSITESI
Asirlardir Cagda

Photo Courtesy of JAXA, TSUKUBA
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Main View (xy)

123456 ile kamera
dedigtrebilirsiniz
1: Main View

3:Side View 1
4: Side View 2

5. Full View
6. Satellite View

R: Uyduyu basglangig
konumuna sabitie

Cikmak igin ESC'ye basin



A

x>

ASELSAT MISSION
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Figure 7. ASELSATs attitude for life time analysis
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Modular 6U paltform for hosted pay
free platform and launch for payloac

without the burden of finding a sate

ods: to provide
developers
lite/launch
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PROJECT ELEMENTS it

NANOSAT SYSTEM

GROUND STATION* NANOSAT LAUNCH INFRASTRUCTURE

PLATFORM

ISTANBUL TEKNIK UNIVERSITESI
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Min 1 year (expected: min 3 years)

Mission lifetime

PiriSat Mass

Volume (launch
configuration

Payloads max mass

Payload: Experimental
AlS demonstration

Launch

Nanosat, max. 10 kg

6U,
230mMm*400mm*100mm

4 kg

Receive AlS signals onboard
Record received signals
Downlink collected data to GS
Process and identify vessels

Secondary payload

|- X Ray Detector

Linear Transponder

Langmuire Probe, Radiation Measurement
RAD HARD nano/microsat OBDH

ISTANBUL TEKNIK UNIVERSITESI
Asirlardir Gagdas
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http://www.nanosats.eu

ITU

0.25U CubeSat

0.5U CubeSat

1U CubeSat

1.5U CubeSat

2U CubeSat

3U CubeSat

3.5U CubeSat

4U CubeSat

5U CubeSat

6U (1x6U) CubeSat

6U CubeSat

8U CubeSat

12U CubeSat

16U CubeSat

Other nanosats (1-10 kg)
Satlet

PocketQube

TubeSat

Other picosats (0.1-1 kg)

ISTANBUL TEKNIK UNIVERSITESI

Nanosatellites by types

Wwww. nanosats.eu

0 200

9o.4%
201
303 14.2%

140 6.5%

10.0%
20.1%
10.0%

10.0%

30.1%

36 1.7%
5528%
T7234%

1407%
251.2%
6o.3%
24114y

Y 372 17.4%

1007 47.1%

I Launched
I Not launched

400

600 800 1000

Nanosatellites
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USTAL -
—e PROJECT TARGETS it

» Develop novel payloads for Turkey

» Develop a platform that can be used without major
validation and verification for subsequent missions

» Encourage Universities and SMEs to develop
nanosatellite payloads to increase involvement of
people and institutions/companies in space
Technologies

» Provide the opportunity to developing countries
towards helping UN SDG 2030
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—e TECHNOLOGY READINESS LEVELS ITU

» NANOSAT will be comprised of
different TRL equipment

» TRL 9: Previously flown successful
equipment

» TRL 8: Equipment qualified in
simulated relevant environment on

Earth

» TRL 2-3: Hosted payloads initial
levels targeting TRL 8 before launch

»TRL 7: Equipment’s first testing in
space fallowing launch

ISTANBUL TEKNIK UNIVERSITESI

System Test, Launch
& Operations

_/,_\\

System/Subsystem
Development

Technology
Demonstration

Technology
Development

Research to Prove
Feasibility

Basic Technology
Research
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UNISEC REVIEWS

-
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Next generation cross Uinique amsmm'
NEXUS :UNISEC review

NEXUS development team
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Note:

1
1
satellite !
below 500kg of 1
typical materials :
no debris will |
survive to the !
ground. :

IAA SG4.23 DEBRIS MITIGATION

GUIDELINES for SMALLSATS

Chapter 2
Explain Debris Mitigation Guidelines

Chapter 4
Determine if satellite

will survive reentry

Manage ground
safety

Will mass
survive
to the

ground?

mass

(and relevant international/national
standards and laws)

S

Chapter 3
Determine orbital
lifetime of a satellite

Manage space safety

Will satellite
remain in orbit
for more than
25 years after

mission is
over?

Do Not Know

. (X}
Chapter1
Overview

Process to identify best Post Mission Disposal (PMD) solution
Manage space and ground safety

Do you want to
remove the
satellite from
orbit sooner
than 25 years?

Lnép[er o)

Propulsion and increase
drag forcel!) by increasing
area exposed to

Note: Removal within 25 years after mission is the maximum allowable, strive for

is responsible behavior to minimize your effects on other space operators.

1 1
1 1
: shorter orbital lifetime since this threshold could be shortened in the future and it |
1 1

1

Need to
reduce
orbital
lifetime?
Yes +
Chapter 6
Induce non-drag force? | !
on satellite

atmospharic-drag
L =3

[

Controlled
reentry required

Trade study results between options outlined in Chapters 5 and 6 to
guide selection of best approach for your satellite

Chapter 7

on

Note:

Study

. Note: (1) Drag force: change in orientation, extend appendages, deploy drag augmentation, etc. and
! (2) Non-drag force: solar sail and electrodynamic tether

guidelines for (1) effectiveness (by

(3) complexity/reliability. Effectiveness is measured by reduction of lifetime while minimizing collision
time-area (i.e., reduce orbital lifetime but do not increase hazard to other space objects in the process).

e e e L EE L
1 provides

: altitude, spacecraft functionality, and mass), (2) efficiency relative to cost (S, size, mass, and power), and
1

1

1

1

\BUL TEKNIK UNIVERSITESI




us L Agenda item 10 - o
Technical Presentation at the 61t Session of the o ¢®s
‘/““ISEGGLOBAL

Committee on the Peaceful Uses of Quter Space il ou famerios oot

GLOBAL ANTENNA SHARING PROJECT
for achieving Sustainable Development Goals

Prof.Dr. Alim Rustem Aslan
UNISEC-GLOBAL Steering Com.Member

Manager, Space Systems Design and Test Laboratory
Istanbul Technical University, Faculty of Aeronautics and Astronautics,
Istanbul, Turkey
astanr@itu.edu.tr
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Antenna Sharing

* Increase the number of tracking antennas

By connecting more antenna
Time Resolution Increases!

T

ISTANBUL TEKNIK UNIVERSITESI
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= GSN Device iTU

Receiver

e Qutputin IQ data (raw data)

* Centralized demodulation and
decoding are done by software
defined radio (SDR) at Central
Server.

TLM transfer

Front Panel

Transmitter (optional)

Transfer Modul A
e * Encoded and modulated 1Q data
from Centralized SDR at Central
server and transmits uplink signal

to satellite.

Rear Panel

Kyushu Institute of Technology, BIRDS Project 44 12/28/2018

ISTANBUL TEKNIK UNIVERSITESI
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IMALAT EGITIMI VE TASARIMI
e CANSAT Des|gn I11. CanSAT Uygulamasi

ir?
CanSAT Nedir? AMAC

CanSAT egitimi, uzay sistemleri alanmda kendini
gelistirmek isteyen farkli disiplinden &grencilere uydu
tasanml ve uydu teknoloplerl gelistirme konusunda ileride

lagabilecekl, den gostermek, onlara

U S L Y UNIVERSITESI
=P

Amerika Birlesik Devletleri’nden diinyaya yayilan bir o SomcE

kavramd\r lngwhzce “Can” ve “Salelhle sozciiklerinin
and developmen &

Model Uydu Imlmldmdsldlr Model uydu modem

g

leri sorunlar1 &
it ¢oziime yaklagtirier bir  zihin  yapisi  ve tecriibe

X dirmay1 clay ygulamali bir model uydu
tasarim ve tiretim yontemidir.

Batiry Boylece, uzay teknolojileri ve uygulamah uzay
/ miihendisligi alaninda en etkili egitim verme bigimidir.
Katihmeilara ekip ¢ahsmasi yapma firsati ve disiplinler
- ot Reglator aras1 sistem miihendisligi ile kendi uydularimni tasarlama,
imal etme ve firlatma firsati sunmaktadir.

uydularin  temeli ol yapilarn dell 3

o dgrencilere  tamtilmasi  ve merak uyandimasi PICIOEST?
diisiincesiyle bugiin Diinya’min pek ¢ok yerinde
yansmas1 yapilan bir etkinlik tiriidiir.  Gergek

uydularin aksine; boyutlari (330 mililitrelik kola sisesi)
ve kiitlesi en fazla 350 gr olan ve bir aragtirma roketi
ile gok diisiik irtifaya (1000 m den az) cikanlan
minyatiir uydudur.

CanSAT Temelli Uzay Egitiminin Hedefi CanSAT Egitim Adimlar CanSAT Temelli Uzay Egitiminin i¢erigi
Uzay mithendisligi ve bilimleri al da yetismis insan Gorev Analizi ve Sistem Gelistirme a.  Etkili bir disiplinler aras: egitim aracidir,
giictinii  artirmak amaciyla CanSAT tasarimi  ve Donanim Entegrasyonu b. Disiik Maliyetle proje gelistirilir,

. l ' A E J imalatim bir egitim arac: olarak kullanmaktir. Yazilim Gelistirme c. Gorev analizi yapilarak proje siiregleri planlanr,

a n u a r Tiirkiye” de CanSAT projeleri gergeklestirebilecek ve Mikrodenetleyici Programlama d. Tasanim, imalat, test ve firlatmaya kadar tiim si
’ uluslararasi1 CanSAT yansmalarma katilabilecek kisi GPS Entegrasyonu uygulamah olarak tecriibe edilir, R

sayisim  artrmak amaciyla katiimeilart  CanSAT Giines Paneli Entegrasyonuve Giic Sistemi  e.  Risk analizleri yaplhr
tasarmn  ve imalati konusunda uygulamah olarak Telemetri Sistemi Entegrasyonu f.  Gorev sonu ve
egitmektir. Bu egitime katilan kisilerin tiniversite ve Algalma ve Inis Sistemleri Tasarimi

Test ve Firlatma

. : kurumlarma dondiikten sonar CanSAT projelenne Mekanik Tasarm
O r a n p r I liderlikve d Lik lar1 bekl k Yer Istasyonu Gelistirme

Gorev Sonras: Veri Analizi

Kimler Katilabilii
Uzay alaninda ¢alismak, bifgi sahibi olmak

e Lebanon,
September 2018

e Efforts towards
2030 goal

Parachute
Separation

Kurs Ucreti: 1500 TL
Kurs ticreti, kurs dokiimanlarim, uygulamal dersleri, uydu yapiminda kullanmilan malzemeleri ve firlatmay1 igermektedir. Konaklama
masraflarim igermez.

ISTANBUL TEKNIK UNIVERSITESI s - <
i —_— ILETISIM: bkilic@yalova.edu.tr, ali.dursun@yalova.edu.tr

Sponsorlar: sunayturkdogan@yalova.edu.tr
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University of Sharjah CanSat Course ITU
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* 8-10 January 2018
* 15 CanSat teams

ISTANBUL TEKNIK UNIVERSITESI
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E§J‘1’L Lebanese International University

CanSat Course ITU =

e 24-29 September 2018, 15 CanSat teams

ISTANBUL TEKNIK UNIVERSITESI
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SHARJAH-SAT-1 oy @

* Hands on CubeSat training, November 2018
e 3U CubeSat, XRD, Camera, Launch 2021

....d;;l‘”"~”‘"'””m”“- Il

"L
4

ISTANBUL TEKNIK UNIVERSITESI
Asirlardir Gagdas



USA CANSAT COMPETITION ITU

CanSat Competition Winners

Sponsors 2018 Winners

First Place

University of Manchester, UK
Manchester CanSat Project

U.S.NAVAL

Second Place
JEEBS{J%ﬁTRO%':(L Bulent Ecevit University, Turkey

grizu-263

Third Place
Istanbul Technical University, Turkey
APIS AR-GE

Fourth Place
Hacettepe University, Turkey
Team CERVOS

NASA Goddard

Fifth Place
Arizona State University, USA
Team BUTTER (Ballistic Universal Times Trajectory Egg Recovery)

= TARLETON

STATE UNIVERSITY



uszaL  3rd TURKSAT CANSAT CONTEST

20-22 September 2018 ITU ™




US

ITU PARS ROCKETRY TEAM

* Hybrid rocket

2015/06/27 108431 : 28
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www.uzay.tubitak.gov.tr turk-met.comitumcag  www.3dortgen.com www.amomosder.org  www.leoncongress.com

I, ASTEROIT MADENCILIGI VE Y
METEOR BiLiMi CALISTAYI

[}

\15-16 SUBAT 2018 EGE UNIVERSITES|
/ FEN FAKULTES] KONFERANS SALONU

Dy Michael E. ZOLENSKY (NASA-Johnson Space Center, Houston, A.8.D.) Asteroit Madenciligi

Water in meteorites and regolith process on the surface of asteroids: Meteor Bilimi

Hayabusa and Osiris-Rex missions (GMagxangdaki su ve asteroit yiizeylerinin Asteroit Madenciliginin Vergisel Tesviki

olugum siirecleri: (HAYABUSA ve OSIRIS-REX Gorevleri) Uzay Hukukunda Asteroit Madenci gmin Yeri

Do D Lokman K2y (TUBITAK-Uzay Teknolojileri Aragtinma Enstitisi Miidirii, Ankara) -~ UZay Madenciligi ve Uydu Teknolojileri
TUBITAK UZAY ve uzay madenciligi vizyonu

Dog. Dr. Ozan UNSALAN (Ege Universitesi, izmir) y

Tiirkiye‘deki meteorbilimlqah;malanveiilkemizdekigiikta;lan(M.ﬁ.%S—M.S.2018§:§ ';égNis KATILIMU>PANEL(SORU-(EVAP)
$ -

Dr. Sadik Murat YUKSEL (TUBITAK-Uzay Teknolojileri Arastirma Enstitiisii, Ankara) - Dr. Michael ZOLENSKY (NASA-ISC)
Diinyada ve Tiirkiye'de uzay madenciligi‘nin gelecegi ve teknolojik altyapisi s FafiR ALTAYU (Habertiirk), Do, Dr. Ozan UNSALAN,

Prof. Dr. Alim Riistem ASLAN (Istanbul Teknik Universitesi, Istanbul) a l]‘”‘, —ProfiDri Mehmet Emin OZEL, Prof. Dr. Fuat INCE,
Kiigiik uydular ve uzay madenciligi N Prof-DroAlifm Riistem ASLAN, Yrd. Dog. Dr. Mehmet YESILTAS,

Yrd. Dog. Dr. Mehmet YESILTAS (Kirklareli Universitesi, Kirklareli)
Asteroidal aqueous alteration inferred from the Sutter’s Mills meteorite .
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Prof. Dr. Mehmet Emin OZEL (FSMV Universitesi, istanbul)
Yildizlararasi asteroitler - OUMUAMUA (11/2017 U1)

Prof. Dr. Fuat INCE (NUTEK Enerji Danismanlik, Ankara) .
Asteroit carpmasi, muhtemel tehlike ve onlemler 7

Dr. Umut YILDIZ (NASA-JPL-Jet itki Laboratuvan, Kaliforniya, A.B.D.) \
Derin uzay gorevleri ve bilimsel hedefleri (Online Baglanti)
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Osmanli Arsivlerinde Meteor Vak'alan

Prof. Dr, Osman DEMIRCAN (Onsekiz Mart Universitesi, (anakkale)
Kutup arastirmalan bilim programinda meteoritier ve mikrometeoritier

Fatih ALTAYLI (HABERTURK, Gazetedi, Sunucu, Kose Yazan, Istanbul)
Asalitik ve Aragtsrma Cibazlan SAN. ve TIC. LTD. $T1.

Oturum: Asteroit Madenciliginin Farkh Yonlerine Hukukun Verdigi (&Vaplar

Av. Nazli CAN {istanbul Barosu, istanbul) E 4
Ay'da uzay madendiligi ile ilgili hukuki diizenlemeler ve farkliiilke politikalan

Dog. Dr. Leyla ATES (Altinbas Universitesi, Istanbul)
Liiksemburg ve asteroit madenciligi: Tesvik liderliginin arkasindaki gercekler

Dr. Merve ERDEM (Ankara Universitesi, Ankara) Tirkiye'nin Astronomi Kaynag
Uzay madenciliginin hukuken diizenlenmesinde farkh yaklagimlar kozmikanafor.com
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- CONCLUSIONS ITU

Based on its past experiences and achievements, its
member international organizations (UNISEC-Global,
UNISEC-Europe, UNISEC-Turkey, AMSAT-TR) and
available space systems design and testing
infrastructure along with ongoing projects, ITU-SSDTL
is ready to further contribute to international space
technology development for a more equal World UN
SDG 2030).
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Towards being a civilization living
in the Solar System

Allm Rustem ASLAN

Istanbul Technical University

Department of Space Engineering

+90532 480 3449
aslanr@itu.edu.tr
usttl.itu.edu.tr



