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Prof.Dr. AlimwǸǎǘŜƳ !{[!b
Astronautical Engineering Department
Istanbul Technical University, Turkey

ÅFounder/Manager, Space Systems Design and Test Laboratory
ÅFounder/Manager, SmallSatCommunicationLaboratory
ÅUNISEC-GLOBAL SCMember, PoC, MICCoordinator
Å IAA CorrespondingMember
Å IAF Correspondant 
ÅCSO-STO AVT Panel Member
Å VP, TAMSAT/AMSAT-TR, TA1ALM

Areaof expertise: Design, analysisanddevelopmentof pico- andnanosatellite
(6 in orbitς3 de-orbited), mannedandunmannedrotorcraft systems(including
prototypes), computationalfluid dynamicsand aerodynamics,propulsionand,
defenseandeducationtechnologies.
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ITU, Istanbul , Turkey

by 360 Degrees by Orhan Durgut

With a historystretching back over 246years(1773), providingtechnicaleducationwithin
a modern educationalenvironmentand strongacademicstaff, Istanbul Technical 
UniversityόT¢«ύ is stronglyidentified with architectural and engineering educationin 
Turkey

ÅDepartment of Astronautical Engineering since 1983
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UNISEC-TR History
ÅStarted Nov 2011, by three Istanbul Universities 

(ITU, NDU (TurAFA), YTU)

ÅOver 20 participant universities

ÅSupport of government, aerospace industry and 
research institutions

Å12 meetings so far hosted by starters and 
supporting institutions

ÅWorking on establishing UTEB as a legal entity (to
be completedsoon)

ÅVariousjoint CanSat/CubeSatactivities/projects

ÅInternational cooperation 
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Pastactivities

- Participated in CLTPin 2011, 2012, 2015 and 2017

- Participated in MIC in 2011, 2012, 2014, 2015, 2016 and 2017

- Attended All UNISEC-Global Meeting since 2013

- Organized MIC Seminars

- Participated in AIAA/APSCO/TEKNOFESTISTANBULCanSat

- Held CanSat Training Program/Competition since 2014

- Practical Space Projects: 6 CubeSats launched, 3 ongoing
projects

ÅKeep it multidisciplinary, international and multi institutional

History of Local Chapter Activities 

Established in 2011, becameLocalChapterin Nov2014
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APIS
HIGHSCHOOL 

CANSAT 
COMPETITION

July2020
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TeknoFest2020 National
CanSat Competition
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TEKNOFEST 2020 CANSAT COMPETITION
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USA NRL/NASA CANSAT 2020 
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AIAA SPACE DESIGN CONTEST 2020
LunarBase Camp
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AIAA 2021:MARS IceCore
Samplereturn project
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CUBESAT 
PROJECTS
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SHARJAHSAT-1 MISSION
ÅForUNIVERSITY of SHARJAH, UAE

ÅCapacitydevelopmentthrough

ïScience mission:  star detectionandsun 
observation
ïImagingmission: earthandspace

ÅPayload
ïX Ray detector(spesificationsgiven)
ïOptical camera(spesificationsto be determined)



É 2019 UNISEC-Global. All rights reserved.

SHARJAH SAT -1

TO BE LAUNCH by Q4/2021
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Engineeringqualificationmodel 
(EQM) assembly
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UoSVHF/UHF GS
EstablishedMarch2020
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ASELSATMISSIONfor ASELSAN Company
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ASELSAT, January2021

25
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Training CubeSat(EDUSAT) 

Developactual
mission
software for
CubeSat
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TEKNOFEST 2021
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METU Aerospace Engineering Department

ÇFounded in 1981
ÇMore than 600 students (BS + MS + PhD)
ÇFully Accredited by ABET
ÇSpace related undergraduate courses
ÅIntroduction to Aerospace Engineering (1st

year)
ÅSpace Vehicle Design (4th year)
ÅSpacecraft Dynamics (4th year)
ÅIntroduction to Rocket Technology (4th

year)
ÅInertial Navigation Systems (4th year)
ÅIntroduction to Space Sciences (Graduate)
ÅApplied Orbital Mechanics (Graduate)

ÇClose collaboration with the Aerospace 
Companies and also the research institutes in 
Ankara.
ÅCandidate Engineering for 4th year 

undergrad students.
ÅSummer training programs
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Ç Students are actively involving in USA CanSat
(since 2014) and TeknofestModel Satellite 
competitions.

Ç APSCO Student Small Satellite (SSS) Project

ï 2nd Summer Camp was held in METU in 
2018 for 1 month with attendees from 
several countries.  

ï In collaboration with TUBITAK Space 
Technologies Research Institute, a 3U 
Nanosatellite was developed. 22 students 
involved in the design and development 
process.

Ç Collaboration in Space themed EU Research 
Projects

ï AstroNetI-II, The Astrodynamics Network 
(modeling and attitude control of flexible 
spacecraft, formation flying using low 
thrust propulsion, and space inspection and 
autonomy)

ï DeOrbitSail, De Orbiting Satellites Using 
Solar Sails

Ç METU Aerospace Society

Ç Member of Euroavia(European Association 
of Aerospace Students)

Ç Organization of Annual Aerospace Days.  

Past Activities

Designed 3U Nanosatellite for APSCO SSS 
Project

DeOrbitSail Satellite 
Concept

METU Cansat(2014)
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Ç Forming a more active research group for space 
activities.

ï Especially for researches on spacecraft guidance, 
navigation and control.

ï Research papers to be submitted to the 33rd ISTS 
and  International AstronauticalCongress 2021.

Ç Improving the curriculum with multiple other space 
related courses.

ïNew courses to be taught starting from next year.

Ç Involvement in international/national competitions.

ï A group of 7 students are working on their 
proposal for the MIC7. 

ï Several teams (2 for now) will be competing in 
TeknofestModel Satellite Competition this year.

Ç New international / national project proposals.

Ç Space Technology Development Zone

Ç As a part of the recently announced National Space 
Program, a  Space Technology Development Zone 
will be established on METU grounds in Golbasi, 
Ankara.

Ç Close collaboration with other institutes and 
universities for contributing to the goals of the 
Space Program.

Present & Future Activities

Research outcomes for visual aid for navigation 
and control of small satellites



É 2019 UNISEC-Global. All rights reserved.

University of Turkish Aeronautical Association
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University of Turkish 
Aeronautical 
Association

Å University education started in 2011

Å Located in Ankara

Å Faculties

ï Aeronautics and Astronautics 

ÅAir Transportation

ï Business Administration

ï Engineering

Å ~2500 students
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Star 
Clustering 

with 
Machine 
Learning
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Star Clustering with Machine Learning

Machine Learning

Unsupervised
Machine Learning

Supervised
Machine Learning

Clustering

Regression

Classification

K-Means Mean-Shift
Density-
Based

Gaussian 
Models

Hierarchical



É 2019 UNISEC-Global. All rights reserved.

Star Clustering with Machine Learning

DB Clustering

Data Points

Data Points with 
Same Labels

URSA MAJOR CONSTELLATION
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Orbit Design τLEO to Moon
ÅQuestion:For a CubeSat with electric propulsion system, what 

are the feasible trajectory alternatives for a Moon Mission from 
LEO?

Å Key Concepts:RestrictedThree-Body Problem, Low-Energy 
Trajectories, Particle Swarm Optimization 

Å Aim: Developing machine learning techniques for determining 
low-energy trajectories

Å Status:aΦ CΦ 9ǊǘǸǊƪ,  Φ ¦Φ YǀǇǊǸŎǸ, M. M. Gomroki, bΦ  ŜƴƎƛƭ, T. 
4Φ  ƛǒman, M. Yaman, Preliminary Orbit Design for a CubeSat
Moon Mission, accepted for 8th National Aerospace 
Conference, UHUK-2020-156.
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Orbit Design τLEO to Moon
ÅWe used particle swarm optimization (PSO) 

algorithms for finding optimized trajectories of 
minimized propellant and transfer time:
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Å Question:What are the building blocks for a regional navigation satellite system? 

Å Key Concepts:(Elliptic) Inclined Geosynchronous Orbits [(E)IGSO], Geometric 
Dilution of Precision (GDOP)

Å Aim: Determining best GDOP and highest elevation satellite system 
configurations for Turkey region for a stand alone and/or augmentation system

Å Status:
ï S. .ǸȅǸƪΣ mΦ ¦Φ mǊŜƴƎǸƭ, A. C. .ŀǒƤōǸȅǸƪ, U. ¢ǳƐŎǳƭŀǊΣ ¢Φ 4Φ ɨ{ƛǒƳŀƴand C. Tola, Preliminary 

Orbit Design for Turkish Regional Navigation Satellite System, 9th International Conference 
on Recent Advances in Space Technologies (RAST 2019), 279-284, 2019.

ï U. ¢ǳƐŎǳƭŀǊ, A. C. .ŀǒƤōǸȅǸƪΣ aΦ CΦ 9ƴƎƛƴΣ ¢Φ 4Φ  ƛǒƳŀƴΣ /Φ ¢ƻƭŀ ŀƴŘ IΦ 9Φ {ǀƪŜƴ, Design and 
Optimization of Turkish Regional Navigation Satellite System as an Augmentation System, 
accepted for 8th National Aerospace Conference, UHUK-2020-166.

Orbit Design
Orbit Alternatives for Regional Navigation Satellite System

(RNSS)for Turkey
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ÅWe worked on EIGSO and GEO satellites as 
building blocks like in Quasi-Zenith Satellite 
System, we studied GDOP values for 
alternative orbit designs as standalone 
system and augmentation system to GPS.

Orbit Design
Orbit Alternatives for Regional Navigation Satellite System

(RNSS)for Turkey


