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 General information about  the cluster

  Remote sensing and business opportunities

 Main components and business applications 
of CASTRA's spaceborn ICT system 

 Project structure, duration and cost
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Who we are?
Cluster AEROSPACE TECHNOLOGIES, RESEARCH AND 
APPLICATIONS (CASTRA) is an industry driven non-government  
organization of SME's and Academic institutions, developing 
technologies, products and services in the aerospace domain and its 
applications.

CASTRA’s vision is to act as a strong professional organization in the 
field of aerospace technologies, research and applications to the benefit 
of society.

CASTRA’s mission is to drive the research, innovations, technology and 
business applications developments in the aero-space sector, to inspire 
and motivate the public, Academic and SME interests and activities in it,  
and to support the organizations - members of the cluster. 
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(click on the titles to open each organization site )    CASTRA members
Companies

Aegis Ltd.

Telesys Ltd.

Novorell Ltd.

Lumycomp Design Ltd.

SimSoft Ltd.

BMG Bulgaria JSC

PointL-Bulgaria Ltd.

MicroPlus Apostolov Ltd.

ElectronInvest Group Ltd.

KONTRAX JSC

О &К  SD

Mozaika Co

Green Embedded Systems

Academic organizations
Sofia University with its 'Space 
Research and Technologies Centre“

Institute of Cryobiology and Food 
Technology 

Technical University of Sofia - 
Department of Aeronautics

Institute for Mathematics and 
Informatics, Bulgarian Academy of 
Sciences 

NGO's

Remote Sensing Application 
Center-ReSAC

 Bulgarian Modeling and 
Simulation Association 
"BULSIM"

PARTNERS

Aerospace Engineering and 
Communications (ASE&C) M.Sc. 
Program at Sofia University

Bulgarian Institute of Metrology

OPTIX JSC, Bulgaria

Micro-satellite and Space 
Microsystems Lab, University of 
Bologna, Italy

✗Cluster of Serbian Aeronautical 
Industry – UVIS

Bulgarian Air-Traffic Control Authority

Space Mission Control Centre, Russia13 4

2

http://www.telesys.hit.bg/
http://www.novorell.com/
http://www.lumycompdesign.com/
http://simsoftbg.com/
http://www.bmg.bg/LiveContent/English.aspx
http://www.pointl.com/
http://castra.org/wp-content/uploads/2011/08/MikroPlusApostolov_QUALIFICATIONS_06_2011.pdf
http://www.electroninvest.com/en/index.php
http://www.kontrax.bg/index.php?lang=english
http://www.acceco.com/
http://www.phys.uni-sofia.bg/bul/departments/ucsrt/index.html
http://www.ikht.bg/index_eng/index_eng.html
http://aero.tu-sofia.bg/bg/
http://www.math.bas.bg/new/site/?call=USE~mission;lang=en
http://www.resac-bg.org/index_en.html
http://www.bulsim.org/
https://inwork.castra.org:8443/share/s/QoepWflMQye_60speyq_pg
http://en.bim.government.bg/
http://www.optixco.com/en
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Map of  CASTRA members across BulgariaMap of  CASTRA members across Bulgaria
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OUTLINEOUTLINE

 General information about  the cluster

Small satellite ICT services and business 
opportunities

 Main components and business applications 
of CASTRA's spaceborn ICT system 

 Project structure, duration and cost
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 Small Satellite Applications ...

Tellecommunication 
(data transfer and 

buffering,  position 
tracking,etc..)

All the rest ...  :-) 

Natural Disaster 
Monitoring, 
Emergency 
Response, 

Security

Satellite based ICT

Ecology, Agriculture, 
Natural Resources 

Monitoring of 
Water Resources 

 

Games, Fun,
 Advertising ...
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Classification of the main types of information
obtained using satellite data

(source  NASA)

IntroductionIntroduction
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Satellite based  process of generation of information  rich data 
streams

 in support of various customer needs, decision making, etc

  

Collection, processing and dissemination of data about Earth 
systems and human activities is crucial for various scientific, 

applied and commercial activities

IntroductionIntroduction



www.castra.org,  е-mail: info@castra.org  CASTRA  RESTRICTED No reproduction of this material in any form is allowed without permission from CASTRA 10

EODC System 
Provider

EODC System 
Operator

Data 
Distribution 
& Archiving

Data 
Processing

Marketing & 
Product 

Distribution
End User

Raw Data Information Product

IntroductionIntroduction

CASTRA

Government
structures

Public
sector

Business
organisations

Individual
users

Value chain in Earth observation and data communication 
(EODC)  business activities

Multiple users at regional, national and international levels
require for their business activities various information products

supplied by an EODC system
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Market Survey (full report in a separate document) 

 

source: a marketing agency
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CASTRA's MAIN target markets CASTRA's 2nd-ary target markets 

NANO AND MICROSATELLITE MARKET SIZE, BY 

APPLICATIONS, 2014-2019 ($MILLION)
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OUTLINEOUTLINE

 General information about  the cluster

 Remote sensing and business opportunities

Main Functions of CASTRA's spaceborn ICT 
system

Project structure, duration and cost
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Components of a satellite based ICT system

Main components of our satellite systemMain components of our satellite system

Minisatelite <1000 kg

➢Microsatelite <100 kg
Nanosatelite <10 kg

Picosatelite <1kg

+

Ground data 
station(s) and 
control room; (fixed 
and/or mobile)

+

Information and 
communication (IC) 
infrastructure for 
analysis, processing,
archiving and 
dissemination of data

+

Qualified  and
motivated team of 
trained specialists

The development and integration of all components requires close 
cooperation and joint efforts of organizations with complementary expertise
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Application №1: 
Remote sensing of Earth surface using a Hyperspectral   sensor  and 
generation of software and data products for the  needs of different 
users; 
EXAMPLES: Control of  land and water surfaces, including vegetation and 
precision farming,  ecology -related monitoring,  Industrial infrastructure 
(power plants, oil pipes, etc) monitoring and control,  security and other 
applications  ...

Custom specific DATA 
products

Camera minimal 
      parameters

Better tha n 10m Ground 
Segment Distance (GSD) 

resolution from 600-800km orbit;
400nm-1100nm spectral  range

Better than 25nm spectral 
resolution

>2Mb/s C-band downlink data
Separate camera: Live Video 

streaming

Main business applications of  our systemMain business applications of  our system
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Application №2: 
Wireless data transfer from/to on-ground sensor networks 
OR data users, followed by data exchange with a remote  
receiving station....

Position 1:  data collection 
and transmission 

Position 2:  data download/upload at 
the control station

remote user
without communication service

(e.g. the  Antarctic based  users)

on-ground sensor networks,  autonomous 
facilities (e.g. solar power plants, etc) 

Receiving /control/ station

Main business applications of our systemMain business applications of our system
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Application №3: 
Land 

Main business applications of  our systemMain business applications of  our system

Land and Sea  tracking of vehicles, humans, cargo,  
and other objects for the purpose of security, logistics, 
research  etc ...
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OUTLINEOUTLINE

 General information about  the cluster

 Remote sensing and business opportunities

Main components and business applications 
of CASTRA's spaceborn ICT system

Project structure and information
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Project business case validation- BulgarianProject business case validation- Bulgarian

  Government (partial) funding contractGovernment (partial) funding contract

(satellite design illustration from 
Bologna University, Italy)

Approved project budget ~ 1.9M Euro;

- Only 50% will be reimbursed as grant by 

Bulgaria Government, 

- 50% - CASTRA's  own expenses → Investor 

needed;

- 100% of the budget needs to be available at 

some point in time to cover operational 

expenses    
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千里之行，始於足下 

(qiānlǐ zhī xíng, shǐ yú zúxià)

LET US DO IT TOGETHER

A journey of a thousand miles begins with a single 
step

Laozi

http://en.wiktionary.org/wiki/%E5%8D%83%E9%87%8C%E4%B9%8B%E8%A1%8C%EF%BC%8C%E5%A7%8B%E6%96%BC%E8%B6%B3%E4%B8%8B#Mandarin
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Additional Technology Information: 
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Example:  Satellite orbit  coverage

Example of a Sattelite Orbiting the Earth
(click the text above to open on-line  

animation )

The satellite system 
applications and users define 
the requirements towards the 
main orbital parameters such as 
 altitude  and inclination, etc.

https://inwork.castra.org:8443/share/s/ZKbzgaLyTIiprdznnmSeig
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Тotal data volume for a single communication session is evaluated at ~100 MB for the uplink channel and 
~300 MB for the downlink channel .More than 1-2 communication sessions per day could  be established 
using more than 2 ground stations. In case of a need to transmit more data through the downlink channel (for 
example: high-resolution satellite images), data-transfer speed increase of ~50%  could be achieved if simple 
unidirectional data-transfer protocols are used.

Data Communication Sessions Scenario
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Data Communication Sessions Scenario

Using switchable or stearable antennas for both, Earth and satellite stations, 
the period „visibility“ time for high-speed data transfer could be increased  up 
to 9-10 min per session.

Assoc. Prof. P.Dankov, Sofia University 
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Nano Satellite Examples  

Canada, Japan, 1 kg PharmaSat, NASA, 5.5 кг

Cube-sat family : 10cm X 10cm X N 10cm,  mass< 10kg

Not -sufficient stability, payload capability, reliability and life-
time (days to weeks).  Not suitable for commercial applications

Additional Information

http://www.bing.com/reference/semhtml/File:330070main_PreSat_Assembly_428-321.jpg
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Micro-Satellite Examples 
(10-100кg) 

ALMASat-1
12.5кg

 (Bologna 
University, Italy)

RASAT
95кg

 (TUBITAK, Turkey)

CHIBIS
40кг 

(RAN, Russia))

Additional Information

High potential for real scientific and commercial use, and 
use in satellite network systems – clusters or constellations
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Our Satellite Mission and Design 
was selected as a semi-finalist 

among other 77 projects from 53 
countries in the International 

Mission Idea Contest – 2012, 
Tokyo, Japan   
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