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¥ Space Technology Capacity Building @ e

The goal of the Access to Space 4 All initiative is to provide research and orbital
opportunities for UN Member States to access space and to ensure that the benefits
of space, in particular for sustainable development, are truly accessible to all
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Provides the possibility of developing hands-on 'Q
capabilities from A-Z in to promote the safe and Ensure inclusive and equitable quality education 2% &"

. and promote lifelong learning opportunities for
sustainable use of outer space ’ . ol

SPACE4SDGS
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Provides cutting edge skills for jobs and other

opportunities Promote sustained, inclusive and sustainahble
economic growth, full and productive employment
and decent work for all

Fosters international cooperation between the UN,
space-faring partners, and applying developing
nations
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Build resilient infrastructure, promote inclusive
and sustainable industrialization and foster

O O O O Has a strong social impact to the country, regions, [t

IEEI\I.I."[[I\ |.|.| and young generations
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Impact of the initiative &Y e orOutrspace

UNITED NATIONS

FIRST MAURITIAN SATELLITE — OPENING NEW OPPORTUNITIES

Bl ¢ MAURITIUS EMBARKS IN NEW SPACE ERA

* Geolocation interesting for future
space related activities

* More advanced space nations
interested to collaborate

HyperGES and community impacts

+ The training program on antenna
building gave us an insight of the
high level of enthusiasm for this new
field. There is hope to enhance this
interest further to build new capacity.

* Expand space-related knowledge and

awareness in Thailand

Ellas
construyen

el satélite
guatemalteco

Conozca a las siete
estudiantes que participan en
el proyecto del CubeSat.

Flagship program in astroculture, produce

intensive research environment

E + Building highly technical capacity

« Sophisticated ground station for
future missions set up

« Training of younger generation

Team up with other organizati

out of their comfort z ¢ GOVERNMENT FULLY SUPPORTIVE

+ This historical initiative for the
Republic of Mauritius promises to
unlock new opportunities  for

A POTENTIALLY NEW SOCIO-ECONOMIC PILLAR e, TEEem | v el

» Space offers numerous possibilities for Mauritius. Data economic development.

analytics, opportunities for R&D, business

opportunities, intergovernmental collaborations.

3. How has participating in DropTES changed the
environment around you? Cont’d (3)

In Feb. 20171 was elected to be the President of the
American University of Madaba (AUM) in Jordan.

That month AUM started the Innovation project for its

B . 2 P oo o g P students and for high school students in Jordan at
S ) i Z o ssing

3.How has participating in DropTES changed ~ c e « large.

+} e A e 2 StELTUM: A student experiment to investigate the

the environment around you! sloshing of magnetic liquids in microgravity

Free and Forced Oscillations of Magnetic
Liquids Under Low-Gravity Conditions ©

State-of the-Art Research EOYFCX
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Structure of the initiative

g? UNITED NATIONS
Office for Outer Space Affairs

HYPERGRAVITY AND MICROGRAVITY

Building capacity for conducting
experiments in orbit

Hands-on opportunities in
hypergravity and microgravity
from ground to orbit

Open source tools

bridging hands-on and
education components

Educational material for
building up experiments

SATELLITE DEVELOPMENT

Building capacity that enables
the development, deployment,
and operation of satellites

Hands-on opportunities for
satellite deployment

Open source tools bridging
hands-on and education
components

Educational material
e supporting the whole

e ife-cycle of satellites

Broadening the engagement in
space exploration

Hands-on opportunities to
engage in space exploration

Open source tools
bridging hands-on and
education components

Educational material for
-ﬂt& space exploration
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Hands-on Component Qo
i DLR Z/\HM Suborbital and Bartolomeo AlRBUS
DropTES parabolic flights b
nrgsggﬁ‘clﬁl China Space Station .[:s
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ISONscope

Beyond GEO

Ground
Analogues
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.%%% \’ts\/ . Cu beSats offer a large variety of

& & & % applications
CubeSat development can be the first

%, step for a country in the acquisition of
the skills and know-how needed to
Y . develop a space programme

j’ = CubeSats are affordable to develop
O >. and represent an achievable entry
; S pomt to space act|V|t|es
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A cooperation programme between ed Nations Office for Outer Space
Affairs (UNOOSA) and Japan Aerospace Exploration Agency (JAXA) which
started from 2015, implemented under the Access to Space for All Initiative.

Aims to provide educational or research institutions from developing nations and
economies in transition with opportunities to deploy 1U cube satellites (CubeSats)
which they develop and manufacture from the International Space Station (ISS)
Japanese Experiment Module (Kibo)

Photo credit: JAXA



Why KiboCUBE? ey TEpitny

&
. Cost-efficient Friendly environment for launch Support from OOSA/JAXA
JAXA will bear the cost of the launch | 5\er vibration since your CubeSat will Technical support from JAXA &
of the CubeSat to the ISS and be carried as cargo to the ISS other Japanese partners
deployment from Kibo Administrative support from OOSA

Photo credit: JAXA




Institute: University of Nairobi

Satellite: TKUNS-PF

Obijective: To monitor agriculture and coastal areas
Partnership: University of Rome (ltaly)

Deployed from ISS: 11 May 2018

Re-entered atmosphere: June 2020

Photo credit: JAXA

@@; UNITED NATIONS
Office for Outer Space Affairs

Photo credit: JAXA/NASA




Institute: Universidad del Valle de Guatemala
Satellite: Quetzal-1

Obijective: To test the acquisition of EO data
Partnership: Universitat Wurzburg, University of
Alabama, University of Colorado Boulder, LASP,
NASA, ESAC, UKSA, ASTROSAT, and more
Deployed from ISS: 29 April 2020

Re-entered atmosphere: August 2021

Photo credit: Ivan Castro
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UNITED NATIONS
Office for Outer Space Affairs
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Institute: Mauritius Research and Innovation Council
Satellite: MIR-SAT 1

Obijective: To collect images and to test

onboard communication

Partnership: SSC Clyde Space

Deployed from ISS: 22 June 2021

Re-entered atmosphere: April 2022
Photo credit: JAXA - Photo credit: MRIC/MARS

MAURITIUS RESEARCH ==

INNOVATION COUNCIL

mmmm MIR-SAT1

RMNWAR D'OSMOSIS PROJECT
er a solidarité nationale
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~ Satellite Development Track & e

KiboCUBE 4th Round Awardee: Moldovall¢li

Institute: Technical University of Moldova Achievements

Satellite: TUMnanoSAT Just deployed 2 weeks ago with live event in Moldova attended
Objective: Technology demonstration in various

modules and subsystems of the CubeSat

Partnership: Romanian Space Agency
Deployed from ISS: 12 August 2022

Photo credit: TUM

credit: JAXA/NASA
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Satellite Development Track @

KiboCUBE Upcoming CubeSats
RoundiYear o IWinner Obiective st of Satellite

3 round /Selected in 2018 INDONESIA: B o demonstrate Development completed and waiting for
Surya University “SS-1" remote communication launch in fall 2022

5% round /Selected in 2020  SISTEMA DE LA - To monitor weather variables = Concluded CDR and currently
INTEGRACION ~in remote areas providing under development
CENTROAMERICAN early warning during extreme
"MORAZAN-SAT" weather events

6t round /Selected in 2022 MEXICO: To observe active volcanoes = Currently under development

in Mexico and analyze the ash
dispersion

Universidad Popular ..,;RQ;I
Auténoma del Estado
de Puebla “Gxiba-1"

6th round /Selected in 2022  TUNISIA: To demonstrate ground- = Currently under development
Private Higher School of space communication using
Engineering and Applied self-build techologies
Technology of Tunisia
"“TUNSAT"

... who is next?
It could be YOU
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Tools Component @

Y Tools Component
HYPERGRAV'TY, SAELL"E This list is work in progress. The tools listed are not endorsed by UNOOSA and are provided only for information. The tools are
MICROGRAVITY DEVELOPMENT

TRACK TRACK

maintained by third parties. Each user bears sole responsibility for their use and the use of their results.

Design Development and Risk Assessment Tools

« CARA Analysis Tool Suit
o Conjunction Consequence Assessment is an algorithm for determining the expected amount of debris production in case of
collision
Monte Carlo from TCA is a method of determining the probability of collision
o Single Covariance Max Pc is a method by which the maximum possible probability of collision could be determined for a close
approach event for which only one object has position uncertainty information
o Two-Dimension Pc is a method used to characterize and analyze close approach events and determine resultant probabilities
of collision as a result of mitigation actions
DAS The Debris Assessment Software
DRAMA Debris Risk Assessment and Mitigation Analysis
MASTER Meteoroid and Space Debris Terrestrial Environment Reference
ORDEM Orbital Debris Engineering Model
RABBIT Risk Avoidance assist tool based on debris collision proBaBlliTy
Savi Satellite constellation visualizer and maker
GMAT Trajectory optimization and design system
Trajectory Browser A tool to find spacecraft trajectories to planets and small-bodies
GNU Octave Scientific programming language featuring powerful mathematics-oriented syntax with built-in 2D and 3D plotting and
visualization tool
FreeCAD Computer-aided design software
LibreCAD 2D-focused Computer-aided design software
OpenSCAD Solid 3D Modelling-focused Computer-aided design softwar
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FOR STUDENTS FOR TEACHERS

HYPERGRAVITY/

MICROGRAVITY
TOOLS

SATELLITE

DEVELOPMENT
TOOLS
SPACE

EXPLORATION

TOOLS

Operations Tools

GNU Radio Signal processing tool to implement software-defined radios and signal-processing systems

gr-soapy A wrapper for GNU Radio

gr-satnogs Telecommunications solution, operating in UHF and S-band. Closely integrated with SatNOGS Network

gr-satellites A GNU Radio out-of-tree module encompassing a collection of telemetry decoders that supports many different Amateur
satellites.

Qubik Pocketqube mission for LEOP satellite identification and tracking

LibreCube Software suite for space and earth exploration

Polaris Machine learning for exploring and analyzing telemetry data

o=

Design e Plasing « PW-Sat2 Example of an On Board Computer (OBC)

« LAR-18740-1 Low Fidelity Space Systems Analysis Tools-Solar Cell/Fuel Cell/Battery Sizing Tool
Calculation/ @ Validation/ « Open MCT A next-generation mission control framework for visualization of data on desktop and mobile devices
analysation @ testing « Gpredict Real-time satellite tracking and orbit prediction application

Operational Simulator for Small Satellites A suite of tools to aid in areas such as software development, integration and test, mission
operations and training, verification and validation, and software systems check-out
COSMOS Software that provides all the functionality needed to send commands to and receive data from one or more embedded

EDUCATION
COMPONENT

TOOLS

: systems
C O M P O N E N T Core Flight System A generic flight software architecture framework used on flagship spacecraft, human spacecraft, cubesats, and
: Raspberry Pi
End of Life and Deorbiting Tools

« ORIUNDO On-ground RIsk estimation for UNcontrolleD re-entries tOol




gR Access to Space for All

y 3 UNITED NATIONS
Ed Ucatlon Component @OfﬁceforOuterSpaceAffairs
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HYPERGRAVITY/ SATELUTE Fe I I ows h I ps ﬁ v“v M E XT SCIENCE AND TECHNOLOGY-JAPAN
MICROGRAVITY DEVELOPMENT Post-graduate Study on
TRACK TRACK K

Nano-Satellite Technology (PNST)

Kyutech
‘ Kyushu Institute of Technology

EDUCATION COMPONENT

Webinars MOOCs Teacher’s
=\ Guide Curriculum @ i
o KC_)) ) :
O @ Workshops o
. Workshops/ Womenore! " UN/IAF Workshop
Fellowships . Trainings o Space Technology for Socio-
O O ' Economic Benefits
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FOR STUDENTS FOR TEACHERS
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19 Satellite Development Track B G o s ssce s

KiboCUBE Academy | No. | _ Contents_of Pre-Recorded Lectures for Season2 |

B Introduction to Small satellite mission and Utilization
BF CubeSat for Capacity Building

N Introduction to CubeSat Project Management

* KiboCUBE Academy aims to provide theoretical B System Engineering for CubeSat

knowledge to develop, operate and utilize small B Introduction of J-SSOD and Safety Review process

satellites B CubeSat design for safety requirements
) . ) Introduction to CubeSat technologies
« Season 1 was conducted in January-February 2021 with 4 BEN Subsystern Lecture for CubeSat (Power control system)

webinars and Season 2 between November-December 2N Subsystem Lecture for CubeSat (Communication system)
2021 with 3 live sessions, 21 pre-recorded videos, and n EIUbZﬁ?tem '—eCtU)re for CubeSat (Command and Data
. . . andling system
technical consultation sessions. KR Subsystem Lecture for CubeSat (Structure system)
https://www.unoosa.org/oosa/en/ourwork/access2spacedall/ PR Subsystem Lecture for CubeSat (Mechanism system)
SatDevTrack Webinars,htm|#Tag'I BER Subsystem Lecture for CubeSat (Thermal control system)
n Subsystem Lecture for CubeSat (Attitude Control
System)
In partnership with: Supported by; R Introduction to CubeSat Environmental Testing
Y Orbit Dynamics of CubeSat
Introduction Operation technics and ground system
“"ISEG BN Introduction Payload for CubeSat

LR satellite operation and Related Regulations (ITU etc.)
W18 Space debris problem and Countermeasures
WX Lessons & Learned for CubeSat mission

llmvusn' Space Enginearing Consortiom



https://www.unoosa.org/oosa/en/ourwork/access2space4all/SatDevTrack_Webinars.html

Contact us

D<] unoosa-access-to-space@un.org
hazuki.moriQun.org
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Help us help
#AccSpace4All

{@P UNITED NATIONS
Office for Outer Space Affairs
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