USTAL
- 11th NanoSatellite Symposium and 8th UNISEC GLOBAL MEETING ITU

iITU-SDKM, istanbul, 17-21 October 2022

ENIE

&7 \L
& Z)
5 %
E 2
B 5
2 &

1773

Turkish UNISEC (UZTED)
Activities

Uzay Teknolojileri ve Egitimi Derneg

Prof.Dr. Alim Rustem Aslan, UZTED Coordinator, UNISEC Global PoC and StC
Manager, Space Systems Design and Test Laboratory
Istanbul Technical University, Faculty of Aeronautics and Astronautics,
Istanbul, Turkey
aslanr@itu.edu.tr

ISTANBUL TEKNIK UNIVERSITESI
Aswrlardir Gagdas



Uzay Teknolojileri e Eqitimi Dernegi

Established as a legal society
23 Members from
13 Universities (7 Public + 6 Private)
G. Assembly 19.09.2021
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" Some Activities 2022 iT( ¢

e UZTED Establishment and Meetings

* Model Satellite training for regional students

* Anatolian Rover Challenge, 22-25 July 2022

* Morocco Model Satellite training, 18-22 July

* NASA SPACE EXHIBITION Dec 2021-March 2022
 SHARJAHSAT1 Project and more CubeSat Projects
* Nlotusat Project

* PAUSAT1 Project

e 11th NSAT and 8th UNISEC GLOBAL MEETING 2022
 UZTED papers
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HYBRID EVENT

ICESCO’S FIRST INTERNATIONAL
MODEL SATELLITE (CANSAT)
TRAINING WORKSHOP &
AEROSPACE SYMPOSIUM

ICESCO HQ - RABAT - KINGDOM OF MOROCCO

JULY 18-22 , 2022 10:00 AM GMT+1

WWW.ICESCO-ACCELERATOR.COM /CANSAT

ISTANBUL TEKNIK UNIVERSITESI
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4 ISLAVIC WORLD EDUCATIONAL. SCENTIRC AND CRLTURAL CRGASIZATION
/ ORZANSATION (0 WSADE ISLAOE POLR LEDUCATION LES SCEMCES E7 LA CULTIRE

FIRST INTERNATIONAL

ICESCO MODEL
SATELLITE (CANSAT).

WORKSHOP & AEROSPACE
SYMPOSIUM

9 BUILDING TOMORROU'S
GLOBAL WORKFORCE ,,

(July 18-22. 2022

10:00am to 5:00pm GMT
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ugs Anatolian Rover Challenge T

* Anatolian Rover Challenge is an annual international
“rover” challenge. In the scope of the challenge, the
teams of students that are affiliated by academic
institutions try to achieve the determined missions by
their own designed "planetary exploration robots" called
rovers.

* The student teams to apply for the challenge go through
a design report process.

e After the evaluation of all reports, teams that qualify for
the finals are determined, and announced to participate
in the finals.

* The finals are held in the carefully designed challenge
area. The challenge area consists of an open field with a
diameter of approximately 40 meters.

* The area is designed to resemble the surface of a planet
or a celestial body to be explored.

ISTANBUL TEKNIK UNIVERSITESI
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Ceraunius Tholus

(o=
Relueling
Equipment

The sketch of the Mars Field

: _The Mars field in ARC'22 is filled with features that requires scientific exploration by your
{STANBUL TEKNIK UNIVEI

Asvlardr Gagdos rover. Find a solid hypotesis and form your experiments around. We kindly remind you that
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— Results Of The Competition

Team

== Project

Scorpio
== Project Kratos

@ MIST Mongol

Barota
b= RoverOva

Yildiz Rover

= Team

Anveshak
GTU Rover
ww Ska Robotics

Kapsul Rover
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Mission 1

Score

70

66

84

50

13

10

Mission 2

Score

33

33

Mission 3

Score

49

69

62

35

39

13

26
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Mission 4

Score

83

98

6/

77

48

43

30

40

39

ITU

Total Score

235

233

217

195

107

62

59

55

42



THE WORLD S BIGGEST

TOURING SPACE
EXHIBITION

_ 4

: EXthItlon IS in Metropol Istanbul wnth
and of FebruaryI
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ITU-SSDTL
Space Systems Design and Test Lab

ugrt

Aselsat
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= SHARJAHSAT-1 MISSION ITU ™

 UNIVERSITY of SHARJAH, UAE
* |stanbul Technical University

e Sabanci University

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

* Payload
* X Ray detector
e Optical camera

e Launch 18 Dec 2022

ISTANBUL TEKNIK UNIVERSITESI




—° SHARJAH SAT -1 ITU

Umbillical Connector

CsS

VHF antenna

Cameras

Telecommand & UHF Antenna

Interface Board

Download XRD and
Camera Data.

Nadir Sensor
Sun Sensor

50-100m/px res. ADCS

Earth Image

S band Transmitter

OBC

XRD

Redundant Magnetometer Deployable Magnetometer
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Assembly Poster

A poster displaying the components and their placements is prepared in

Adobe Photoshop.

Frame #2

10mm Hex Spacer
15mm Spacer
Camera Holder
0.2 Washer
Camera Board
0.5mm Washer
15mm Spacer
UHF/VHF Modem
0.5mm Washer
10mm Spacer (x2)
0.5mm Washer
Battery

0.2mm Washer
15mm Spacer

EPS

0.2mm Washer
0.5mm Washer
2mm Spacer
15mm Spacer
StarTracker Holder (7mm)
15mm Spacer
2mm Spacer
2mm Spacer
Interface Board
5mm Spacer
Frame #1

Frame #3

0.2mm Washer (x3)
2mm Spacer (x2)
ADCS CubeConnect
0.2mm Washer (x4)
3mm Spacer

10mm Spacer
15mm Spacer

ADCS CubeControl
ADCS CubeComputer
3mm Spacer (x2)
10mm Spacer
0.2mm Washer
S-Band Modem
3mm Spacer (x2)
5mm Spacer

OBC Board

15mm Spacer
0.2mm Washer
iXRD Daughterboard
1.2mm Spacer
Shield

1.8mm Spacer

iXRD Motherboard
5mm Spacer

iXRD Collimator Holder
3mm Spacer

0.5mm Washer
10mm Hex Spacer
Frame #4

ISTANBUL TEKNIK UNIVERSITESI

FLIGHT COORDINATE SYSTEM

-X Axis

RAM DIRECTION

SHARJAHSAT - 1
2020 - 2021

Frame #2

POD COORDINATE SYSTEM
Z Axis

Camera Holder

-X Axis

Camera Board

UPPER STACK

Interface Board

= Frame #1

Frame #3

CubeConnect

-

Antenna Deployment
Connectors

Callsign : AGOSHA

Beacon Freq. : 437.325 MHz
S-Band Freq. : 2405.000 MHz

UHF Downlink Freq. : 437.325 MHz
VHF Uplink Freq. : 145.825 MHz

LOWER STACK
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CAD model Thermal model Thermal model interior
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usti 1.5M GSD at 500 km Earth

Observation Mission

Telecommand &
Telemet

1.5m/px Multispectral
image

StarTracker

ISTANBUL TEKNIK UNIVERSITESI



ISTANBUL TEKNIK UNIVERSITESI

Astrlardir Gagdas




ISTANBUL TEKNIK UNIVERSITESI

Astrlardir Gagdas




= PBS

[
T T —l
OBC
T Control 9 Channel BCR
Batter
B v — 4GB Ram M 75Wh
Structure Battery
i2c, spi,
Antenna [llKapton/Mylar @l |vDS,RS 232,
Deployment Covers W RS 422,RS
Deployable

Board e?nd 485, Ethernet
Mechanisms Solar Panels
Solar Panel
B Power Covers 2TB Storage _
Switches
I Seperation
Other Deployables Switches

= Magnetorquers

X-Band
Transmitter

High Res.

3-Axis Control ADCS S-Band
Camera

Tranciever

Structure and

S_Band
Patch
Antenna

1.5 m/px GSD
at 500 km

16UBody
Mounted +

Attitude Control
Computer

(Magnetoemters,
etc.)

3 x Reaction wheels

Patc
Antenna

o 10x LDRs
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UHF, UHF

UYBKS Orta Teker

RAFS isleme Kart-1
RAFS isleme Kart-2

ISTANBUL TEKNIK UNIVERSITESI

Rubidium Atomic Frequency

- Standard (RAFS) CubeSat  ITU

Yapi

UB
Dagitim Unitesi

2x Kondisyonlama
Unitesi

Batarya Unitesi

3x 45Wh Batarya

S-Band Verici

RAFS isleme Kart-3

Asrrlardir Gagdas

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

Magnetometer Redundant Magnetometer

S —Band Antenna

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

Technical Specs
Altitude / Orbit
Mass

Dimension
Resolution
Mission Duration
Orbital Period
Revisit Time

Budget

Camera

1x GPGPU board
1x Interface Board

ISTANBUL TEKNIK UNIVERSITESI
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ITU

500-600 Km
Max 12 kg

10*22*34cm

5m GSD /500 km
3 years min

98 min

1-4 days

~3M USD



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

Turkiye
Uzay Ajansi

RF ELEKTRONIK
LABORATUVARI

TEKNOL O Ji
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AVT-336 (RSM) Enabling Platform
Technologies for Resilient Small Satellite
Constellations for NATO Missions

A.R. Aslan (TUR)
V. Wickramasinghe (CAN)

Team leader(s):

Panel Mentor: M. Huggins (USA)

AUS, CAN, DEU, DEN, ITA, NLD,

Members: NZL, PRT, SWE, TUR, USA

Duration: Jan 2019 - Dec 2021

Coordination: SCI Panel, NATO Organizations

Related activity ¢ 318, AVT-ET-181, AVT 257

Objectives:

A Technical Team is proposed to further communicate
and advance enabling platform technologies for resilient
small satellite constellations for NATO missions by
organizing a Specialized Meeting in 2021.

Deliverable:

Report on exploiting enabling platform technologies for
resilient small satellite constellations in order to
enhance the quality and timeliness of information
provided to NATO warfighters

Impact and Exploitation DOTMLPFI

* Directly advances technology for two Long Term
Aspects defined in the 2015 STB Science & Technology
Priorities, i.e.  “Intelligence  Surveillance  and
Reconnaissance (ISR) Collection Capability” and
“Space Capability Preservation.”

* Enhances space capability and availability of
Smallsats, for  various NATO missions including
communications, geo-positioning and ISR

* Identifies viable new approaches and techniques
consistent with SmallSat Constellation Platform
Technologies to more completely access the benefits of
Stnallsats to support the warfighter

ISTANBUL TEKNIK UNIVERSITESI
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RF lon Thruster For CubeSats iTil

The thruster is of 60mm diameter and and 109 mm height
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E§ L RF lon Thruster For CubeSats o« e

Thruster Design ITU

Structural Column

RF Coil Antenna

Screen Grid

Accelerator Grid

Bosaltim Cemberi Zirconium Screw

Insulator

Lower Holder

Middle Holder

Insulator

Upper Holder
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WHO ARE WE?

e "Nano Lean Satellite of Technical
University"

e 1U cubesat project

e Developed by undergraduate students
from with CanSat experience

)

ISTANBUL TEKNIK UNIVERSITESI
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OUR GOALS

e To gaininterdisciplinary experience in the
development stages of a cubesat

e To practise aerospace engineering in
undergraduate level

e To develop our own electronic systems &
designs, and gain flight heritage to them

BUL TEKNIK UNIVERSITESI




MAGNETOMETER
PRODUCTION

e designing and
manufacturing
our own sensor

MISSION

DOSIMETER

o COTS
e dataanalysis
after launch

ISTANBUL TEKNIK UNIVERSITESI

MAGNETOMETER
PRODUCTION

° COTS
e software &
algorithm
development
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PLAN-S SATELLITE & SPACE
TECHNOLOGIES




PLANS SATELLITE TECHNOLOGIES ITU™

e Establishment Summer 2021

e |oT and EO Constellations

* Building tech demo missions

e 3U and 6U CubeSat




INFINIA and started its operations in New Space applications.

AB [] m U B Plan-S Satellte and Space Technologies, established in 2021 with the partnership of Kontrolmatik and

Plan-S designs and builds nano-satellites for low-earth orbit, small satellites for its customers and aims to offer
end-to-end Satellite as a Service solutions.
Plan-S has already signed the launch agreements to send three test satellites into orbit in the 2022.

As Turkey's largest private initiative in the field of satellite
and space technologies, Plan-S aims to
» develop satellite technologies and satellite subsystems,
« provide satellite based loT services as one of its primary
business lines
« offer innovative solutions in areas where conventional
communication is insufficient
* become leader in satellite service technologies

ISTANBUL TEKNIK UNIVERSITESI



ITU

INVESIMENTS

We started building our R&D facility and it will be ready
by the Q4 of 2022;

9000 m2 in total

10.000 class clean room

100.000 class clean room

TVC, Vibration and Climatic Test
Chambers/Equipments

EMI/EMC & Antenna Measurement Laboratories
Electronic and Mechanical Laboratories

pg//—\b =
4
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RUADAIA?

June, 2022 December, 2022 (Q4, 2023 and Beyond
Connecta Test Satellite #1.1 Connecta Test Satellite #2.1 & #2.2 Connecta loT Satellite Constellation

R I )
J / 7

Test satellite for low power 2 test satellites for earth observation Narrow band loT connectivity
communication trials with loT devices with high resolution cameras & namrow Global coverage

band comm. trials with loT devices
Size: 3U Size: TBD

Size: 6U & 6U # of Sat »100

ISTANBUL TEKNIK UNIVERSITESI






RUADAIA?

June, 2022 December, 2022 (Q4, 2023 and Beyond
Connecta Test Satellite #1.1 Connecta Test Satellite #2.1 & #2.2 Connecta loT Satellite Constellation
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MISoION DrINTION OF GONNEGTA T2.] S=msar -

Connecta T2.1 is a technology demonstrator for detection, early waming and ){ v/
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 {-_- (Satellites & Ground Equipments) of the Complete System & Operation

-

-

. (CLIRCTCRCRIT . g

P

Forest Fire - South Coast of Turkey Flood: North of Tukey

ISTANBUL TEKNIK UNIVERSITESI
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GONNEGTA T2.1 MisolON-—— : ey

CONNECTA T2.1is a 6U Cubesat for technology development, test and on-orbit demostration for the aimed Proiedt.

CONNECTA T21 will be a software

, S e defined satellite and will serve as a test
> S/UHF transciever and development platform.
3 Star tracker
Antenna
deployment/sensor board HEsHA R
OPTICS & ame .
ADCs ~“interest. - e
Camera electronics ' =iy - . It will-"have connectlwty W|th ~8eNsors
, | “nodes fo collect relevant data and ground -
o e , Battery pack terminals to share early warning.
Reaction wheels ( . messages
oot el ; - EPS Board

Conceptual

ISTANBUL TEKNIK UNIVERSITESI




ARINEROH ‘

Partner on Satellite Design, : Potential Partner on Multispectral
Development & Testing - ; Cubesat Cameras

ihsan Dogramaci Bilkent University
Electrical & Electronics Engineering Dept.

oy
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ToT Constellation, 200 8U CubeSats ITU

B 'M:lt.tbzam HTS hybnd s.at;ll-lg-
s
' .
Navigaion satellites ‘
- — SO

I,m'mnmcml st hte

Intcr-satelhte THz/laser links

Ka/Q/V-band beam/beamforming .
—%—  Ka/Q/V-band frec-space links 1 emrestrial networks
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Project X
Turkiye'nin ilk PocketOube Projesi

grizu-263A [grizuSAT)
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Hi Res EO, PAN <2m, MS<8m
‘Micro Sat, <70kg, operational satellite




US

Lebanon
Sri Lanka
Pakistan

Morocco, ICESCO
Efforts towards UN UN 2030

goals

ISTANBUL TEKNIK UNIVERSITESI

L CANSAT/CUBESAT HANDS ON
WORKSHOPS

CANSAT/CUBESAT Design and
development WORKSHOPS in

Turkey (many cities)
UAE (Uo Sharjah)
Jordan, ISNET

Astrlardir Cagdas
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MODEL UYDU

IMALAT EGITIMI VE TASARIMI

ITI. CanSAT Uygulamasi

CanSAT Nedir? AMAG

Amerika Birlesik Devletleri'nden dinyaya yayilan bir 0 S e s N : : -
kavramdir. Ingilizee “Can” ve *Satellite” sozciklerinin ‘;‘.‘5."' Ar i e ;‘:“;‘"" "f“’."’m‘d"ik:‘u‘d"d““
birlesiminden meydana gelmistir Diger anlamu ise f ”‘“"“ve uymmﬁlomkh'ueﬁ g‘e"“"sl’d‘m“ ;’:‘ ile'yide
Model Uydu tammlamasidir. Model uydu modem o hr“”'d‘““bu et m’ﬂ ST w“‘“""‘k =
uydularn temeli olusturan yapilann modellenerek ot BEFREE

coziime vyaklastiies bir zihin yapisi ve tecrilbe

ogrencilere tamtilmast ve merak uyandirmast Pt i uydu

dustincesiyle bugin Diinya'mn pek ¢ok yerinde
yangmasi yapilan bir etkinlik tiridir.  Gergek
uydularin aksine; boyutlan (330 mililitrelik kola sisesi)
ve kiitlesi en fazla 350 gr olan ve bir aragtirma roketi
ile gok distk irtifaya (1000 m den az) gikarilan
minyatiir uydudur. D

tasarim ve iiretim yontemidir.

Boylece, uzay teknolojileri ve uygulamah uzay
mithendisligi alaninda en etkili egitim verme bigimidir.
Katihmailara ekip gahsmasi yapma firsat ve disiplinler
aras1 sistem miihendisligi ile kendi uydularmn: tasarlama,
imal etme ve firlatma firsati sunmaktadr.

CanSAT Temelli Uzay Egitiminin Hedefi CanSAT Egitim Adimlar CanSAT Temelli Uzay Egitiminin igerigi
Uzay mithendisligi ve bilimleri alaninda yetigmis insan Gérev Analizi ve Sistem Gelistirme a.  Etkili bir disiplinleraras: egitim aracidir,
gicinii  artrmak amaciyla CanSAT tasarimi  ve Donanim Entegrasyonu b Dusik Maliyetle proje gelistirilir.
imalatim bir egitim araci olarak kullanmaktir. Yazihm Gelistirme c.  Gorev analizi yapilarak proje siiregleri planlanr,
lurkwe de CanSAT pmjclm gcrcck.lesnrebllcwk ve Mikrodenetleyici Programlama d. Tasarm, imalat, test ve firlatmaya kadar tim s

! CanSAT bilecek kisi GPS Entegrasyonu uygulamal: olarak tecriibe edilir,
sayisum  artwmak amaciyla katilimcilart  CanSAT Giines Pancli Entegrasyonuve Giig Sistemi ~ ¢.
tasanm ve imalat konusunda uygulamah olarak Telemetri Sistemi Entegrasyonu T
cgitmektir. Bu egitime katilan kisilerin iiniversite ve Algalma ve Inis Sistemleri Tasarum
kurumlarna  déndiikten wmr CanSAT pmjelmne Mekanik Tasarm
liderlik ve d: Lk bekl: Yer Istasyonu Gelistirme

Test ve Firlatma -
Gérev Sonrast Veri Analizi - /

Kimler Katilabili
Uzay alaninda ¢alismak, bilgi sahibi olmak.

Launching

-

Parachute
Separation

Kurs Ucreti: 1500 TL
Kurs ticreti, kurs dokiimanlarim, uygulamah dersleri, uydu yapiminda kullamlan malzemeleri ve firlatmayr icermektedir. Konaklama
masraflarini igermez.

ILETISIM: bkil .edutr, ali edutr

Sponsorlar: suray furkciogan@yaiova.edutr
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Cansat Example Power and Data Block Diagram ITU =

> Camera
BN 16cs M
== System

Data —
Power ——

ISTANBUL TEKNIK UNIVERSITESI
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Oct. 17-18, 2022 Oct. 19, 2022 Oct. 20-21, 2022
11th Nano-Satellite Symposium | 8th Mission Idea Contest 8th UNISEC-Global Meeting

nanosat11th@itu.edu.tr spacemic.net unisec-global.org

C
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In collaboration with Co-hosted by

International

Academy of =5 “"ISEG R 2
Astronautics &0
o N/ TURKEY

University Space Engineering Consartium

-~
. -9

iom T TORNIWY INTUDReITEOf UNISEC-Global Office, c/o UNISEC _ By A Tel: +81-3-5800-6645 Fax: +81-3-6826-3988

o1/ JL TR INIVERS Yy 4 L
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Towards being a civilization living
in the Solar System
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