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(ASTRA Who we are?

Cluster AEROSPACE TECHNOLOGIES, RESEARCH AND
APPLICATIONS (CASTRA) is an industry-driven consortia of business
entities, academic institutions and other bodies with expertise and
capacity to develop technologies, products and services in the aerospace
domain and its applications serving society.

CASTRA has the legal status as a non-for profit organization according
Bulgarian law.

CASTRA'’s vision is to promote the research, innovations and technology
developments in the aerospace sector to the benefit of society and
private life.

CASTRA’s mission is to stimulate the public interest to the field of
aerospace technologies and research and to the activities of the
organizations - members of the cluster, to increase the public awareness
about the benefits to all life on Earth from developing novel upstream
space technologies and their downstream applications.
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.U.ETRA $click on the titles to open each organization site z CAST RA m e m be rs

Companies Academic organizations

»Sofia University with its 'Space
Research and Technologies Centre*

> Aegis Ltd.
>Telesys Ltd.

> : .
>Novorell Ltd. Institute of Cryobiology and Food

Technology
» Lumycomp Design Ltd.

> SimSoft Ltd.

»BEVT JSC

»BMG Bulgaria JSC
»PointL-Bulgaria Ltd.
»MicroPlus Apostolov Ltd.

»Technical University of Sofia -
Department of Aeronautics

Institute for Mathematics and
Informatics, Bulgarian Academy of
Sciences

»Electroninvest Group Ltd.
»KONTRAX JSC

>0 &K SD

»Mozaika Co -in application

»Green Embedded Systems

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, Russia

www.castra.org, e-mail: info@castra.org CASTRA RESTRICTED No reproduction of this material in any form is allowed without permission from CASTRA 4


http://www.telesys.hit.bg/
http://www.novorell.com/
http://www.lumycompdesign.com/
http://simsoftbg.com/
http://www.bevtad.com/en/
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

f‘.‘STR /A main Academic and R&D Institutions working with CASTRA

Bulgarian Academy of Sciences (BAS) is the
biggest R&D organization in Bulgaria. It has 49
R&D institutes in all spheres of science and P - A
technology. It has 3570 full time employee e TEE ERESE

researchers and educates 581 PhD students : ' j !1 i --._- -
(2010). In 2010 BAS published over 2553 ekl 8 8 0 6 B
scientific articles at international level < ] I2R

Sofia University is the oldest and the biggest
University in Bulgaria.

It educates ~ 23 000 students (2013) in 16
Faculties and it is ranked on 640 position
among all Universities worldwide, with strong
educational and research activities in the areas
of science, law and economics. Together with
CASTRA, a new M.Sc. in AeroSpace
Engineering and  Communications  was
established in 2012

The Technical University is the most reputable
Academic institution active in the field of
Engineering Sciences and Technology. It
educates ~ 18 000 students (2013) in 14
Faculties. The University has campuses in the
cities of Sofia, Plovdiv and Sliven and brings
significant expertise in areas such as
mechanics, electronics, robotics and other

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



“ASTRA Map of CASTRA members across Bulgaria
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Some selected areas of expertise




Background

TWO Bulgarian cosmonaut space flight programs
were implemented — 1979,1988

Developed unique experience and infrastructure in program
management, development of various spaceborn and ground
instrumentation, R&D _in_fundamental sciences and

29

e Space station based _

i SP ce fOOE I~ ol fh
NEW high-tech SME potential

Electronics, IC design, automation, robotics, UAV systems, high-speed
satellite communications, software and embedded systems and other.



LumyComp Design Ltd
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The professional LED devices

Industrial LED Development of specialised power

lighning and control supply solutions with embedded
systems development protection to sensitive electronic

. et modules against over-voltages and

for high-realiability currents - e.g. in emergency events (e.g.
and high- spec EMP in phase E1, E3 of a nuclear
applications explosior_l), protection of military and civil
(e.g. past project communication and power supply
underwater LED lighning networks against induced overvoltages
solutions for the nuclear by solar EM storms (polar regions of
reactor zone in the nuclear Earth, ~ power  EM  fields  near
»wer plant in Kozlodui) communication antenna and radar

equipment, and other

Solar electromagnetic storm
Induced electrical discharges

and over-voltages

EMP — phase E1 and E3 of
Nuclear explosion

Lumycomp Design
www. lumycompdesign.com

= Operating, voltaxe: 20VAC
Lt :P I - Cyarating carent: . aA@4ES0
e - MO0V : ISVAC

- Type2 component ¢ sembly
th 7

B
s =
= =

Oervoltaze and Surge - Ui ez Prot - AI0VAC
Protection Module = M susge curnent R0 - Sk

_ g 50,000V/m for 200ns - E1
ivce = & 2kV for 20-200msec - E3

msnde

3-12 GHz - TOKkW
500ns pulses - 10MW




Novorell Technologies Ltd

@ novorell



CAMG

novoreII SNV

Integrated CerUIts design for Technology, design and manufacturing of
high-reliability ( e.g, radiation advanced MEMS sensors and actuators for

hardness) for space high-precision high sensitivity applications,

Rl i including avionics, gyro-systems,
applications (ESA prOJ_ects) accelerometers, level meters, force and
See seprate presentation pressure sensors, gas sensors , bio -sensors

System on a
Digital Chip

trlng diode string ESD NMOS



file:///media/Danni/2_Profesionalni_dela/3-SiMEMSys/%D0%9F%D1%83%D0%B1%D0%BB%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D0%B8/2014_Metrologia/CASTRA_Simemsys.odp/D:%5CDevice%20images%5CVideo%20examples%5CMEMS_Double_Cantilever_0_110microns_step_2microns.avi
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Acceco systems



O & K co. Acceco systems capabilities

* Unmanned aircraft systems
* Concept, design, prototiping, production

* High altitude, solar powered aircraft

SoanEagle
Ving Span = 3700.000 mm ¥

X¥Pro). Spam = 3700.000 mn

Root Chord = 90I.Z00 mm

H. k.S, = 370.028 mm 1
X_eG = 405.000 mm i
Wing Area = 101.567 dm*

XYProl. Area = 101,567 dmt

Plane Nass = 100000.00 g i
Wing Load = 984.574 gfdme i
Tip Twist = =6.00 i
Aspect Ratto = 13.48 i
Taper Racic =  5.04

Root-Tip Sweep = 14.17 |




O & K co. Acceco systems capabilities
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* Microsat prototipe with folding solar panels

* Hi-res imaging/video camera & high speed down/up link /DVB-S2/

* Micro truster /hot gas/ for orbit transfer - safe,low pressure tank




O & K co. Acceco systems capabilities

~__sensor

Communication equipment and laboratory
Sattelite tracking station in VHF, UHF, L,S,X band

Antennas and arrays — design, mesurement, production

High speed comunication transiver DVB design, test,
production

Soft Defined Radio core and FPGA integration with image




O & K co. Acceco systems capabilities

= Payload, pr;vided by CASTRA

systems I
{commercial or & Hyperspectral

amateur) L camera 2W RF; 15 W dc

Tx BUC
(5.83-5.85 GHz)

100 + 900 MHz
sl

DVB-52 MOD

On-board i, Communication

computer computer

DVB-52 DEMOD < Rx BDC
‘ ‘ ' (2.40-2.45 GHz)

Data Storage

' ATx
TxBUC | | i |
(si8a5msiGHE) | " ltA | DRF (10 MElz) rL

or

Antenna switch
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Automated Design of Control Systems
New project on
Satellite test bed tester Systems
Within CASTRA



The Company

Point L - Bulgaria Ltd. is an engineering company established in 1991
with the mission to develop and provide innovative software and
hardware products for process control application.

The Company’s products make up a complete set of software tools and
intelligent devices for design, implementation, monitoring and support
of open process control systems. The set includes: CASE designers
for analysis and automated design of control systems; SCADA System;
Software tool for administration of industrial networks; intelligent
actuators’ controllers, based on a patented method for contactless
reading of the position; intelligent hybrid input-output modules;
gateways; active sensors; other.

The Company has completed numerous automation projects across an
array of industries, countries and clients.



Point L Intelligent Actuators’ Control

Non-contact Position
Readout and Control

Functional diagnostics and
control incorporated in
actuator

Application range - all
actuator types, new and |
used




Intelligent Input/Output Devices,
Gateways




The Company offers a Computer-Aided Software
Engineering Designer ArchiAlgor for automated design and
commissioning of satellite and ground station control

systems
Sewa =0 ArchiAlgor is based on an innovative
[ e engineering approach, enabling
— TASKMAKEClon ot e analysis, structured description and
o 3y solution of critical control tasks
goucs TE )
i | o I:Im = | Main advantage of said method is that it
_ :% 5555 3 e h;::"w ‘M:;M:: creates pl’lorltles Of aCt|V|t|eS, reSU|ting in
e~ 3 | greater reliability and performance of
o e control systems
=S Imisen : This tool helps build a priority
T e e mechanism, complements specification
= ' through process analysis, implements

technical requirements, creates a
modular program structure




New project for designing of a test bed for
testing microsatellites’ attitude control-
orientation and stabilization

illustration

"Point L- Bulgaria" Ltd., in
collaboration with the company "Micro
plus-Apostolov" Ltd. , Sofia University
and other members of the cluster
CASTRA, began development of a
innovative modular test bed with
three degree of freedom for testing
the attitude control an orientation and
a stabilization of microsatellites or
separate satellites components. The
installation will shorten tests of the
behavior of satellites in orbit by
simulating the magnetic and radiation
effects and by monitoring the reaction
of the on-board control system. It will
increase the objectivity of the
assessment of performance of
satellite systems.



Precision mechanical systems and
equipment;
Key supplier in CERN projects



Activity

Design of mechanical parts, modules, systems and equipment mainly for high accuracy
and reliability requirements purposes. The equipment is either with high-tech production
purposes, automation processes, or automation of the measuring technologies.

Optimization and modernization of existing mechanisms and machinery.
Unique equipment including for scientific researches.

Design of products and devices in serial production.

Consulting activity.

Our competitive advantages

QOur team has about 45 years of professional experience mainly in design of systems
and equipment for high-tech production and processing .

In accordance with the requirements of the specific project, certain design rules and
principals are applied, including exact constraint_design, emor minimizing principals for
the entire system.

We are knowledgeable of the classical mechanical technological abilities (including the
limit abilities) as well as of the recent micro mechanical technologies.

Optimization and computer design feasibility of different elements and modules qualities.

Excellent relationship with companies with similar activity as well as with hardware and
software professionals.

Excellent relationship with Bulgarian technical universities, related with design of precise
mechanisms and machines, and high vacuum equipment.

Excellent relationship with companies for mechanical parts manufacturing.

Our experience and organization of work allows us to participate with competitive
solutions related to the full implementation of tasks including_ design, mechanical
systems engineering supporting_of production (providing technological, measuring,
control and specialized tools_ ), manufacture, installation and testing.



1. Participation in the project XFEL ( in_ DESY Hamburg Germany_)-since 2005 and currently

Fig. 1.1 design and manufacturing_ of the Fig. 1.2 Support system for waveguide
power divider ( high energy) and RF phase shifter distribution systems with kinematic type links
shifter

2 Engineering support_for manufacture, [neasuring_and installation of prototype models for the
project SPIRALZ.




Design, fabrication and installation
of the mechanical system of Design of the mechanical
"Ge detector for gamma radiation™
-project funded by the European
programs. Mechanical structure is
protected by two European patents

system for specialized
equipment for microelectronics

Fig.4.1 Experimental equipment for Fig.4.2 Experimental equipment
Atom Layers CVD for_plasma etching



Avionics, Flight Control and Navigation
and Communication
Systems Design and manufacturing;
UAV systems design, manufacturing and
operation;
Key Supplier to the Ministry of Defense
for UAV JET and radar systems



TELESYS Ltd. - Some projects

ITELESYS Maosaue 4023, yn. Mpod. I?Laerafn ﬂa3lapoab1 r;f:':f:.[n':{m?m ﬁ,%’&ﬂﬂff
ten./pakc 032 632 404, e-mail: office@telesys.bg ‘6.,3'_““‘:*"* ———

for emergency situations
(Telesys Ltd., BAS-IPP, Civil Protection Agency)

NATIONAL IFF/SSR SYSTEM UPGRADE
with NATO interoperability
(Telesys Ltd., BAS SRI, Bitova Electronika AD] - Interrogator Units Supplier —

EASD / Defense Electronics

« Producer
SR _ : EADS DS Belgium NV Oostkamp
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Navigation Systems design and
applications in Automotive and aviation
sectoirs;

Design and Manufacturing of electronic
systems and precision sensor networks



ascrennv=sT  SiMEA

Dedicated GPS/Galileo/Glonass tracking
solutions- R&D, development ,
manufacturing and operation of such
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Intergarted Sensor networks for remote
envoronmental and industrial monitoring

. mt and other
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Experience and Expertise

« Embedded software design and development
- MCUs - Cortex M4, M3, MO, MO+, MSP 430
« Freescale, ST, Texas Instruments
- MPUs - i.MX 23, iMX 27, i.MX 28, i.MX 31, i.MX6
» Radio communication (sub-GHz,1-GHz, 2.4GHz, Wi-Fi )
- Texas Instruments — CC2538, CC3100, CC3200
- Semtech — SX1272
« GSMI/IGPRS - u-blox, Quectel

* PCB design, development and layout
» Embedded OS

= Linux - Board bring-up, Device drivers, Toolchains, OpenEmbedded, Yocto, Custom Board Support
Packages (BSP), User-space application development

- Contiki OS — 6LoWPAN IP radio mesh networks for embedded applications
- Quantum Leaps QP platform (state-machines for embedded software applications) — proven in
ical in rial lication
« Programming languages — C/C#, Python, Java, Javascript, C#
« Databases — CouchDB, SQLite, MySQL

« Mobile Apps — Android and iI0S



Noteworthy projects

« Web based AMI (Automated Metering Infrastructure) system, CloudAMI —
complete family of Linux based meter controllers using Wi-Fi, Ethernet, RF and
GPRS + cloud based server and client application

« |ntegrating CloudAMI smart metering platform into Nokia-Siemens mobile billing
system (Cumulocity) for creating pre-paid energy system and general M2M
communication platform

« Home and Industrial Lighting management and control system (Cortex M3 MCU's
to control the LED drivers and 6LoOWPAN to communicate with the outside world 4
Sencha Touch 2 mobile app to control the lights and communicate with the LED
drivers) for Earns Technologies (Hong Kong)

« STAP GNSS receiver
« Web based Vehicle Tracking System
« Complete Linux BSP for .MX27 based weighing scale for Avery Berkel (England)

= Board bring-up for Linux / 1.MX28 based industrial controller for TekPartner
(Denmark)



Ultra-compact embedded Linux controllers




Design, manufacture and custom
software solutions for simulation
and training, incl. UAV flight control
systems;
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FR3D - Flight Recorder
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- A Control and real-time data processing
' and  visulisation from

Tactical UAVs-frames management software . -
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Bulgarian Association
for Modeling and
Simulation

- «= BULSIM




Cyber-security training and infrastructure

National Revenue
Agency 2014

MTUTC 2011

Areas of expertise

* Software systems development for the needs of cyber-security and
crisis management trainings

* Software tools in support of the decision making process in crisis

management

* Application of tools and systems for modelling and simulation in the

decision making process at operational and tactical levels in warfare

* Modelling ans simulation of natural disaster events and processes

* Development of virtual reality tools

* Aerospace Mission design

* Business process simulations



Radio Engineering
Department of the
Physics Faculty, Sofia
University

High-Speed Satellite communication systems
and antennas;
RF plasma micro-thruster development



Design and manufacturing of low-profile satellite communication

antennas
- - - ANTENNA SYSTEMS
Sofia University R a)/s r _
FZ | -
Department Of Satcom on-the-move . .
MW : ample: multi-panel 2-way communication
; ante na atch antenna (the so-called “mobile VSAT”) ol ey

Metwirk l -

Management | e @
Ground I'" - - hirbsama
Feadar

Military
Quality

Diversified
Remote Units

Antenna 5.65 GHz |

Return losses, dB

Antenna 2.45 GHz |

L Ty
20 25 30 35 40 45 50 55 60

f.GHz

Fully flat panel Single inclined panel




CASTRA
Microwave Plasma Micro-Propulsion System development
at Sofia University
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Additional Information

The developed Ar gas pulsed plasma source produces dense
plasma with high gas temperature Tg ~1500-3000K.When used
with a basic Laval-type nozzle, achieves maximum jet velocity
estimated at v ~ 1000-2000 m/s (hypersonic) at atmospheric
pressure. The calculated maximum thrust at gas flow rate 150sccm
is in the range 4.5-9 mN and the specific impulse is in the range
105-210s. This parameter shows that our electrothermal thruster is
suitable for realization of an orbital maneuver of a microsatellite
(~30 kg) with achieved Av ~ 13-26m/s for 24-hour period.
Dimentions 2cm X 0.3cm X 0.3cm, f=2.45GHz, ceramic tube,
P<10W both in continuous and pulse regimes

Assoc. Prof. J. Kiss'ovski, Sofia University
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(ASTRA Main components of our satellite system

Components of a satellite based ICT system

Minisatelite <1000 kg Ground data Information and Qualified and
> i . station(s) and communication (IC) motivated team of
Microsatelite <100 kg i ) : -
) control room; (fixed infrastructure for trained specialists
Nanosatelite <10 kg and/or mobile) analysis, processing,
Picosatelite <1kg archiving and

dissemination of data

The development and integration of all components require close
cooperation and joint effort from organizations with complementary
expertise

www.castra.org, e-mail: info@castra.org CASTRA RESTRICTED No reproduction of this material in any form is allowed without permission from CASTRA 48



ﬂ-ﬁSTRA Main business applications of our system

Application Ne1:
Remote sensing of Earth surface with a Hyperspectral

digital camera and generation of information content
images for the needs of specific users:

' Camera parameters
(minimal specs)

better than 15m Ground
Segment Distance (GSD)
resolution from 600-800km orbit;
400nm-1100nm spectral range
better than 25nm spectral
resolution

>2Mb/s C-band downlink data

Remote sensing images rates
and layers of data

www.castra.org, e-mail: info@castra.org CASTRA RESTRICTED No reproduction of this material in any form is allowed without permission from CASTRA 49



ﬂ-ﬁSTRA Main business applications of our system

Application Ne2:
Wireless data transfer from/to on-ground sensor networks

OR data users, followed by data exchange with a remote
receiving station....

data collection

data download/upload at
and transmission

the control station

Receiving /control/ station

remote user
without communication
S _ (e.g. the Bulgarian
' -,_ Antarctic base)

on-ground sensor networks

www.castra.org, e-mail: info@castra.org CASTRA RESTRICTED No reproduction of this material in any form is allowed without permission from CASTRA
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CASTRA Main business applications of our system

Application Ne3:

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

www.castra.org, e-mail: info@castra.org CASTRA RESTRICTED No reproduction of this material in any form is allowed without permission from CASTRA 51



d‘STR » Data Communication Sessions Scenario

*
Zenith (0)

~ 600 km

~ 2000 km ~ 2000 km

Satellite rise (-1) Satellite set (+1)

—

Total 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.

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



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.

+ J “nee decering e Carrier/noise oo
Channel GH Case description Losses. dB CIN, Bit rate r;
Uplink (case 1: EIRP (Earth antenna) 26.5 dBW (50| —155.6 dB
narrow-beam 54 % efficiency: standard power 1 W): | (600 km) | 83.5 dBHz (600 km) | 11.2 Mb/s (600 km)
Earth antenna ' Satellite antenna G/7 = —16 dBK.: 160 dB |73.1 dBHz (2000 km) |1.023 Mb/s (2000 km)
1.2 m: steerable) Ey/Ng=9.5 dB: reserve 3.5 dB (2000 km)
- -
‘ggé]_%};;ﬁ?;ea;{h 54 EIRP (Earth antenna) 9.5 dBW o 66.5 dBHz (600 km) | 223.8 kb/s (600 km)
antenna) ' Satellite antenna G/T=—16 dBK 56.1 dBHz (2000 km) | 20.4 kb/s (2000 km)
Downlink (case Gain (satellite antenna) 7.5 dB: —155.6 dB
1: narrow-beam g~ | power 4 W: Earth antenna G/T = (600 km) | 98.7 dBHz (600 km) | 37.15 Mb/s (600 km)
Earth antenna ' 14.2 dBK: E,/Np = 9.5 dB: reserve 160 dB |88.3 dBHz (2000 km) | 33.8 Mb/s (2000 km)
1.2 m: steerable) 3.5dB (2000 km)
If’m?g“l; (case - Gain (sjt$r11t§ aj:ltem;a) 7'5;],3; i} 71.5 dBHz (600 km) | 708 kb/s (600 km)
2: wide-beam . power : Earth antenna = -"- i i )
Earth antenna) “13.5 dBK 60.9 dBHz (2000 km) | 61.6 kb/s (2000 km)

Assoc. Prof. P.Dankov, Sofia University
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GKSTRA Additional Information

Mission Design - Case study application — Bulgarian Antarctic base coverage

Botwe ™ ey i Ol T
- ' Sy

The simplified orbit
analysis shows that our
satellite could pass over
the Bulgarian base on the
Livingston Island ~2 times
| daily, and over Bulgaria ~1
Fig.5.Simple orbit investigation (Sofia and Livingston Island are marked) | tl mes pe r day
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for Micro/Nano Satellites Utilization

Certificate

This is to certify that

Plamen Dankov, Mario Gachev, Vesselin Vassilev,
Kaloyan Zlatkov, Zhivko Kiss'ovski, Dragomir Mateev,
Ognyan Ognyanov, Iliyan Krassimirov, Cvetan Simeonov
from

Sofia University "St. Kliment Ohridski"

were selected as Semi-Finalist of
the 2nd Mission Idea Contest for Micro/Nano-satelliteUtilization
with the submission entitled:

SofiaUniversitySAT (Small Communication Satellite
Mission for Enhancement of Antarctic Investigations)

On July 1st, 2012 in Tokyo, Japan. { ;': y-

Pai el

Rei Kawashima

e AT

Shinichi Nakasuka

-
]
-
ey

General Chairperson, Secretariat,
The 2™ Mission Idea Contest .
for Micro/Nano Satellite Utilization, University Space Engineering Consortium, B
The University of Tokyo, 2-3-2, Yayoi, Bunkyo-ku, Tokyo 113-0032
7-3-1, Hongo, Bunkyo-ku, Tokyo 113-8656 Japan

Japan

Mission Idea Contest Office,

The 2™ Mission Idea Contest is
Organized by University Space Engineering Consortium
Supported by United Nations and International Academy of Astronautics
= ; International =
Academy of
Astronautics

i i

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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CASTRA
A journey of a thousand miles begins with a single
TEZIT, BRET step
Laozi
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