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UNISEC-TURKIYE (UZTED) 2024
Activities

v/UNISED

University Space Engineering Consortium
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Uzay Teknolojileri ve Egitimi Dernegi

Prof.Dr. Alim Rustem Aslan, UZTED President, UNISEC Global PoC and StC Member
Manager-Founder, Space Systems Design and Test Laboratory
Istanbul Technical University, Faculty of Aeronautics and Astronautics,
Istanbul, Turkey
aslanr@itu.edu.tr
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Uzay Teknolojileri ve Eqitimi Dernegi

Established as a legal society
23 Members from
13 Universities (7 Public + 6 Private)
G. Assembly 19.09.2021
18.01.2023




=* Some Activities Dec 2023-20241TU

 UZTED Meetings (22.01.2024 with UNISEC Japan)
e 13th NSAT and 9-10th UNISEC GLOBAL MEETING 2023-24
* Model Satellite training for regional students, Capacity Building

e Space talks to Secondary schools, Institutions (Space week)

* PreMIC9 (METU)

 SHARJAHSAT1 (launch Jan 2023) operations (S band GS placement)

* 3rd ICESCO Meeting and CanSat WS, August 2023 (Prof. Nakasuka KN)
* NLotusat Student 1U CubeSat Project

* PAUSAT1 Project

* TUA RAFS Project

* Kiligcsat Project

* Int CubeSat Meetings

* |AC2026 Antalya

iSTANBUL TEKNIK UNIVERSITESI
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iSTANBUL BAROSU
HAVACILIK ve UZAY
HUKUKU KOMiSYONU
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'Teknolgj erin
¥ Son Gelis élg’f‘

9 MART 2024, Saat: 11:00
ISTANBUL BAROSU KULTUR MERKEZI

11:00 Acilis Konusmasi
Avukat Nazli Can

Havacilik ve Uzay Hukuku Komisyonu Sozciisii
I. OTURUM

Moderator :

Avukat Ahmet Sadik Hidir

Havacilik ve Uzay Hukuku Komisyonu Sekreteri
11:10-11:40:

Uzaktan Algilama Sistemleri ve Regolitlerin
Yerinden Incelemesi

Avukat Egemen Demirer

Havacilik ve Uzay Hukuku Komisyonu Uyesi
11:40-12:10:

Uzay Sirketlerinin Gelisim Siireci
Avukat Sinan icin

Havacilik ve Uzay Hukuku Komisyonu Uyesi
12:10-12:40:

Ay Kolonileri Ingasinda insan
ve Teknoloji Biitiinliigii

Prof. Dr. Birol Cotuk

Marmara Universitesi
12:40-13:00: Ara
Il. OTURUM :

Moderator :

Avukat Ahmet Sadik Hidir

Havacilik ve Uzay Hukuku Komisyonu Sekreteri
13:00-13:30:

Tiirkiye ve Diinya da Uzay Teknolojilerinde
Son Gelismeler

Prof. Dr. Riistem Aslan

Istanbul Teknik Universitesi / Uzay Teknolojileri ve Egitimi Derneg
13:30-14:00:

Ay Projelerinin Uzay Hukukundalki Yeri

Avukat Nazli Can

Havacilik ve Uzay Hukuku Komisyonu Sozciisii
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METU Aerospace Engineering Department

U Founded in 1981 (as aeronautical eng) N S
O More than 600 students (BS + MS + PhD) ) ME T U | AEROSPACE ENGINEERING DEPARTMENT

Q Fully Accredited by ABET

O Space related undergraduate courses
* Introduction to Aerospace Engineering (1% year)
» Space Vehicle Design (4t year)
* Spacecraft Dynamics (4t year) _ .
* Introduction to Rocket Technology (4™ year) ST R W i
* Inertial Navigation Systems (4t year) i
* Introduction to Space Sciences (Graduate)
* Applied Orbital Mechanics (Graduate)

QO Close collaboration with the Aerospace Companies and

also the research institutes in Ankara.
» Candidate Engineering for 4t year undergrad
students.

*  Summer training programs

ISTANBUL TEKNIK UNIVERSITESI
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Present Activities

O METU Autonomous Space Vehicles Lab

O Forming our own lab.
O Working in collaboration with other departments such
as METU EE.
U Students taking part in activities by
O TUBITAK Space (Lunar program)
O Private companies (Plan-S, Hello Space)

0 APSCO Cubesat Projects

O An engineering model for a 3U cubesat for disaster
monitoring (METUCube) is currently being developed.

0 Ajoint cu_lbesat constellation project is under
preparation.
U International / national research projects
O Space situational awareness
O Fault tolerant ADCS design and development
O Visual navigation algorithms for interplanetary missions

U Outreach activities
O Space workshop for junior high school students
O Science talks

ISTANBUL TEKNIK UNIVERSITESI

1200

650
1200 1150 1100 1050 1000 950 900 -850 800 750 -T00
X[m]

Research outcomes for visual

K navigation aid for a lunar lander

Students contributed to the development of
pocketqube satellites by Hello Space

Kids designing their cubesat
missions and preparing
paper mock-ups

)
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ugat U, Astronautical Engineering i

 Establishment 1983 (ITU 1773)
* 50 new ug students per year + Graduate students

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

* Aim:
* Research and testing on space systems and components

* To have engineers with laboratory experience to serve
the (inter)national aerospace industry




USTAL Astronautical Engineering
Curriculum ITU

* Education in space science and Technologies, 2 Space labs, 50
students/year

* Follows AIAA recomendations

* Fully Accredited by ABET till 2030

* Space related undergraduate courses (+ graduate program with
advanced topics)

* Intro. to Astronautical Engineering&Design (CanSat Application)
(1st year)

* Aerospace Materials and Structures (2nd year)

Orbital Mechanics, (3rd year)

Space environment, (3rd year)

Spacecraft Attitude Determination and Control (3rd)
Spacecraft communications (3rd)

Rocket and Electric Propulsion (4th)

Spacecraft system design with application (SSDI-II) (4th)

* Electives:
* Basic Astronomy, Space Law, Applic.of Satellite-Based Data
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ITU

ITU-SSDTL

Space Systems Design and Test Lab




ITU-SSDTL has
completed 7 CubeSats
in the lab (all
launched) , and
supported many others
into orbit.

iSTANBUL TEKNIK UNIVERSITESI

Tiirkiye's most satellite building & launching institution

Tiirkiye'nin en gok uydu yapan kurumu iTﬂ X\
2 Ubakusat

V-, 2018

ASELSAT
2021

SHARJAHSAT-1

ITUpSAT-1
2009 P
Turksat-3USAT
2013
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Launched nanosatellites
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Small Satellite Constellations for various Kppllcaflons
FUTURE OF CUBESATS

Manager and founder, Space Systems Design and Test Laboratory
Istanbul Technical University, Faculty of Aeronautics and Astronautics,

iSTANBUL TEKNIK UNIVERSITESI

istanbul, Turkiye, aslanr@itu.edu.tr, http://usttlitu.edu.tr
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1. GiRig

Uzay arastirmalaninin biyik 6nem kazandi glindmiiz
diinyasinda, bu arastirmalarda Mars'ta kesif calismalan
da dnemli bir yer tutmaktadir. Mars, Glnes sisteminin
erken tarihini ve kiiglk gezegenlerin zaman icinde nasil
evrimlestigini anlamak icin ideal bir gezegendir. Mars'ta
veya herhangi bir Dinya disi cisimde gegmis veya simdiki
yasamin kamiti hendiz bulunamamistir ve bu temel sory,
kesif gérevlerini asil motive eden seydir [1].

Baslangicta Mars, uydular ve yoringeler kullanilarak uzak-
tan incelenmistir. Daha sonra aragtirmalar ve calismalar
bir adim daha ileri gétiirtilmstir ve gezegen sabit yilizey
arac kullanilarak ylzeyden incelenmeye baslanmistir.
Ancak sabit ylzey araclan disindldiaginde, hareketsiz
olduklar icin iglevlerinin sinirl oldugju séylenebilir. Daha
sonra gelistirilen gezici teknolojisi, Mars ylizeyinde daha
aynntil bir arastirma firsati saglamistir. Geziciler hem yii-
zeyde olup hem de hareket edebildikleri igin daha detay-
It kesifler yapabiliyorlar. Mars arastirmalanna yonelik bir
adim &tede neler olacad dastndlirse, su anda hayata

" Oijreni, zay Mithendisligi Balimi, Istanbul Teknik Oniversitesi - smazr 6@y, adu.tr
* (hgretim iryesi, Lizay Mishendisligi Boliima, Istanbul Teknik Oniversitesi - askann@itu.edu fr

Zeynep Sevgi Savas!, Prof. Or. Alim Biistemn Aslan®

gegirilen helikopter teknolojisinin bu oldugju s6ylenebilir.
Mars'ta ugacak bir arag, arastirmalara farkl bir bakig agisi
safjlayabilir. Béyle bir arag, ylzeyi yukandan gozlemleye-
bilir, daha genis bir mesafeyi inceleyebilir ve ucabildigi
icin bilyiik engellerin dstesinden rahathkla gelebilir.

Mars'ta ucacak bir helikopter tasarlamak icin oncelikle
Dinya'da ucan helikopterlerin teknolojisini iyi anlamak ge-
rekiyor. Helikopterlerin genel mekanizmasi basitce incele-
necek olursa, helikopter, pal adi verilen kanatlarla ugan bir
ucaktir. Rotor sistemine sahiptir. Kanatlar, helikopter moto-
runun goct altinda donerek bir hava akimi ve bu hava aki-
mi sonucunda bir itki olusturur. Ortaya cikan itme kuvveti
helikopterin agirhdimi ashidinda helikopter kalkis durumu-
na geger. Helikopterin ileri ugabilmesi icin rotor tarafindan
tutulan kanat govdesi belli bir aciyla edilir ve ileriye dodru
bir itme meydana gelir ve bunun sonucunda helikopter ileri
dodru hareket etmeye baslar. Pek cok helikopter cesidi ve
her ¢esidin kullarildign farkh alanlar bulunmaktadir. Her he-
likopterin belirli avantajlan ve dezavantajlar vardir. Bazi he-
likopterlerin tasima kapasitesi ylksektir ve daha fazla kargo
wveya yolcu tasiyabilir. Baz helikopterlerin tasima kapasitesi

MOHENDIS ve MAKINA gincel = ARALIK 2022 = m.m.un..‘
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Astronautical Engineering and Design ITU
CANSAT( MODEL SATELLITE) DESIGN and TRAINING
2023/2024 SPRING

CanSat — Model Satellite
Intro to CanSat, Mission Deﬁnitio and Sensors

-

S il

Prof.Dr. Alim Rustem Aslan,
Istanbul Technical University, Faculty of Aeronautics and Astronautics,
Istanbul, Turkey
aslanr@itu.edu.tr

ISTANBUL TEKNIK UNIVERSITESI
Astrlardir Gagda
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2021-2022 Project
Manned Mission to Martian Moons
2022-2023 Project
MARS DUAL ASCENT VEHICLE

2023-2024 Project

Human Enabled Venus Robotic
Exploration (AIAA 3rd Place)
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US

WORKSHOPS

CANSAT/CUBESAT Design and
development WORKSHOPS in

Turkiye (many cities)
UAE (Uo Sharjah)
Jordan, ISNET
Lebanon

Sri Lanka

Pakistan

Morocco, ICESCO
Egypty, NARSS
Burkina Faso, ICESCO

Efforts towards UN UN 2030
goals

iSTANBUL TEKNIK UNIVERSITESI
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MODEL UYDU

IMALAT EGITIMI VE TASARIMI

III. CanSAT Uygulamasi

CanSAT Nedir?

Amerika Birlesik Devletleri’nden dinyaya yayilan bir
kavramdur. Ingilizee “Can” ve “Satellite” sozciiklerinin
birlesiminden meydana gelmigtic. Diger anlanu ise
Model Uydu tammlamasidir. Model uydu modem
uydulanin temeli olusturan yapilann modellenerek
ogrencilere  tamlmast  ve merak  uyandirmas
dilgincesiyle bugtin  Diinya'nin  pek ¢ok yerinde
yansmast  yapilan  bir etkinlik tiiridir.  Gergek
uydularin aksine; boyutlari (330 mililitrelik kola gisesi)
ve kitlesi en fazla 350 gr olan ve bir aragtima roketi
ile gok disik irtifaya (1000 m den az) gikanlan
minyatiir uydudur.

CanSAT Temelli Uzay Egitiminin Hedefi

Uzay miihendisligi ve bilimleri alaninda yetigmis insan
giiciinii  artrmak  amaciyla  CanSAT tasarmm  ve
imalatim bir egitim araci olarak kullanmaktir.

Turkiye' de CanSAT projeleri gerceklestirebilecek ve
uluslararas1 CanSAT yansmalarma katilabilecek kit
sayisun  arirmak  amactyla  kanhmeilan  CanSAT
tasarm ve imalah konusunda uygulamal olarak
egitmektir. Bu egitime katilan kisilerin aniversite ve
kurumlarma déndiikten sonar CanSAT projelerine
liderlik ve damismanlik yapmalan beklenmektedir.

Kurs Ueretiz 1500 T1
Kurs iicr
masraflarini igermez.

Sponsorlar:

AMAC

CanSAT  egitimi, uzay sistemleri alanmda  kendini
gelistirmek  isteyen farkli disiplinden ogrencilere uydu
tasarimi ve uydu teknolojileri gelistirme konusunda ileride
karsilagabilecekleri sorunlan onceden gostermek. onlara
gozime yaklagimc: bir zihin  yapis1  ve tecrilbe

lamali bir model uydu

CanSAT Egitim Adimlary
Gorev Analizi ve Sistem Gelistinme a.

Donanim Entegrasyonu

b.
Yazihm Geligtirme o
d

Mikrodenetleyici Programlama
GPS Entegrasyonu

Giines Paneli Entegrasyonuve Giig Sistemi .

Telemetri Sistemi Entegrasyonu 3
Algalma ve Inis Sistemleri Tasarim:
Mekanik Tasarm
Yer Istasyonu Gelistirme
Test ve Firlatma
Gorev Sonrasi Veri Analizi -

Launching

i

ILETISIM:

tasarim ve iiretim yontemidir.

Béylece, wuzay teknolojileri wve uygulamal uzay
mithendisligi alaninda en etkili egitim verme bigimidir.
Katitlmeilara ekip gahsmas: yapma firsati ve disiplinler
aras1 sistem miithendisligi ile kendi uydularm tasarlama,

imal etme ve firlatma firsati sunmaktadhr.

CanSAT Temelli Uzay Egitiminin icerigi

Etkili bir disiplinler aras: egitim aracidur,

. Diisiik Maliyetle proje gelistirilir,

Gérev analizi yapilarak proje siiregleri planlamr,
Tasarim, imalat, test ve firlatmaya kadar tim sureg
uygulamah olarak tecriibe edilir.

Gorey sonu ve

Parachute
Separation

i, kurs dokiimanlarim, uygulamah dersleri, uydu yapiminda kullamlan malzemeleri ve firlatmayr igermektedir. Konaklama

edutr, alis edutr
sunayturkdogan@yalova.edu tr
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ICESCO’S 3¢
INTERNATIONAL MODEL
SATELLITE (CanSat)
WORKSHOP & AERQSPACER

SYMPOSIUM

66 — i N
Building 1‘6morrow ) 4

Global Workforte f’*"”’ .

31 July 2023 - 5" August 2023
Istanbul & Aksaray, Turkey f
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 UNIVERSITY of SHARJAH, UAE
* |stanbul Technical University

e Sabanci University

e Capacity development through
* Science mission: star detection and sun observation
* Imaging mission: earth and space

* Payload
* X Ray detector
e Optical camera

* Launched 3 January 2023




—° SHARJAH SAT -1 ITU

Umbillical Connector

C55

VHF antenna

Cameras

Telecommand & UHF Antenna

Download XRD and
Camera Data.

MNadir Sensor

Sun Sensor /

50-100m/px res. ADCS

Earth Image 7

] VHF/UHF GS

S band Transmitter

0BC

XRD

Redundant Magnetometer Deployable Magnetometer

[STANBUL TEKNIK UNIVERSITESI
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VAN LAKE
TURKIYE
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U§J7)L 1.5M GSD at 500 km
= Earth Observation Mission

Telecommand &
Telemetry

Y/
1

.5m/px Multispectral
image

StarTracker
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FM-1.5m GSD MS 16 U 24 kg
Launch 16 Jan 2025, T12
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ITU
S/X BAND GS

2484 mm

"\\ 3185 mn
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UHF, UHF

UYBKS Orta Teker

RAFS isleme Kart-1
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RAFS Payload
RAFS
* RAFS signal
transfer
RAFS ve Sat thermal
management
6U Structure
OBC and interfaces
EPS
* Battery (135Whr)
* Panels 75W
* PDCU
Comm
* UHF-UHF trey,
antenna
ADCS, wheels
Imaging



Rubidyum Atomik Frekans Standardi (RAFS) Gorev Yuklu Kip Uydu (CubeSat)
Gelistirilmesi Projesi

Tarkiye
Uzay Ajansi

Ly Faculty of Aeronautics and Astronautics

Space Systems Design and Test Laboratory EEF)L

RF ELEKTRONIK
LABORATUVARI

T EKNOL O Ji




USTAL . -
—=*" RAFS Concept of Operations ITU

WK
SO
A %)
S48 \e

H @

< =1

2 g
1773

ISTANBUL TEKNIK UNIVERSITESI




AGRISAT
—e

The CUBESAT

Magnetometer Redundant Magnetometer

S - Band Antenna

Technical Specs
Altitude / Orbit
Mass

Dimension
Resolution
Mission Duration
Orbital Period
Revisit Time

Budget

UHF - UHF
OBC
StarTracker
ADCS
Interface board
ADCS Wheels
EPS
Battery

1x GPGPU board
1x Interface Board

ISTANBUL TEKNIK UNIVERSITESI

Asirlardir Cagdas

500-600 Km
Max 12 kg

10*22*34cm

5m GSD /500 km
3 years min

98 min

1-4 days

~3M USD
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PLANS SATELLITE TECHNOLOGIES ITU™

e Establishment Summer 2021

e |oT and EO Constellations of 3U and 6U CubeSats

* Building tech demo missions

e 9 CubeSats in orbit,

* 4 |oT payload CubeSats in orbit being tested
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Connecta T2.1 is a technology demonstrator for detection, early warning and
management of forest fires and natural disasters like floods and landslides.

“
PHASE-A ! PHASE-B PHASE-C
Connecta T2.1 Mission - Design and Development of the System Deployment of the Constellation, Installation
Tech. Demonstrator & Development Platform 1_:— (Satellites & Ground Equipments) of the Complete System & Operation

-

s el sige”

Forest Fire - South Coast of Turkey Flodd- Nbrih-_-of_ ankey :
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Partner on Satellite Design, : Potential Partner on Multispeetral
Development & Testing ' : Cubesat Cameras
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Ihsan Dogramaci Bilkent University
Electrical & Electronics Engineering Dept.
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Jumeirah Palm Island/Dubai
2023-07-08 UTC: 06:33:58
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TARGETS iTU

EDUCATE AND TRAIN ENGINEERS ON SPACE SYSTEMS, SATELLITES AND ROCKETS
DEVELOP NANOSAT SYSTEMS TO ADVANCES KNOWLEDGE SCIENCE AND TECHNOLOGY

Increase capacity of subsystems

e To improve comm speed

* To improve data transfer rates

* To improve agility

* To improve power generation

* To improve lifetime in low orbits

* To improve space Env tolerances

* Fault tolerant Software architectures
* Ground station non amatuers

HELP NATIONAL and REAGIONAL SPACE TECHNOLOGY DEVELOPMENT

KEEP IT MULTIDISCIPLINARY, INTERNATIONAL AND MULTI INSTITUTIONAL

* Analyses of missions

* Earth orbiters

* Travels to moon and Mars

* Randevouz with space objects

* On board propulsion SYSTEMS, Water based SYSTEMS, Hybrid rocket development

iSTANBUL TEKNIK UNIVERSITESI
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We Look Forward To a Fruitful
Cooperation
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Towards being a civilization living
in the Solar System

Alim Rustem ASLAN

Istanbul Technical University

Department of Space Engineering

+90632 480 3449
aslanr@itu.edu.tr
usttl.itu.edu.tr
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