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From Japan

Almost all Japanese people have been to Onsen. Onsen is
the Japanese name of the hot spring, which is placed next
to Fukuoka. Oita is well known as the “onsen prefecture”
in Japan. There is one of the famous sightseeing spots
“Jigoku-Meguri”. “Jigoku” points out the Onsen and
means “hell”. It is because the water temperature
reaches 98 °C. This sightseeing spot consists of seven
Onsen. They have some differences such as name and
history and they are much interesting. Also, boiled egg
and pudding which are made at Onsen are delicious. If
you have an opportunity to go to QOita, please try to go to
see them.

-- K4, Otani, BIRDS-5, Futaba Project
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JSPS Reminder

When you publish a paper on a
topic related to BIRDS, please

include this acknowledgement
in the paper:
This work was supported by JSPS
Core-to-Core Program, B. Asia- JSPS provides the airfare funds of

BIRDS Int’l Workshops and for
Ground Station Workshops.

Africa Science Platforms.
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01. A Message from IAF President

https://www.iafastro.org/

** End Of The Year 2020: A Letter From IAF President

| would like to share a few thoughts with you as the year 2020 comes
to an end. 2020 has been a truly challenging year as well as an
incredible journey. For the Federation, the Bureau, the Secretariat,
and for the entire IAF community worldwide. During these
unprecedented times the IAF is more committed than ever to
support the global space dialogue and make the space sector more
resilient.

The year started with the participation to the 12~th European Space
Conference in Brussels on 21/st of January 2020. The IAF hosted a
networking lunch in partnership with the French Space Agency, CNES
which allowed promoting the Federation to key decision makers in
Europe. The conference converged on the topic “New Decade, Global
Ambition: Growth, Climate, Security and Defence”, a theme in line
with the IAF Global Advocacy Agenda 2019-2022.
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Then, unfortunately the COVID-19 pandemic developed and all over
the world people were forced to stay at home, cancel their travels
and participate in the fight against COVID-19 by maintaining social
distance. This was the reason why we took the difficult decision to
cancel the IAF Spring Meetings 2020 and hold it in a 100% virtual
format instead. 40 Meetings of committees, IPC, the Bureau etc.
and more than 400 people met online, confirming that the IAF is
and always will be the network platform for the engaged and
enthusiastic space community worldwide.

After the decision to postpone the IAC 2020 in Dubai to 2021 and
the IAC 2021 in Paris to 2022, we worked strenuously with the
Bureau and the Secretariat to create an IAF event in 2020 that
could reach everyone, everywhere. We decided to organize the
71”st International Astronautical Congress, IAC 2020, as a
CyberSpace Edition and offer this congress without registration fee
to the global space community. For three days, from 12~th to 15*th
October 2020, space experts from all over the world had the
opportunity to attend more than 20 live sessions, including 3
plenaries, 2 highlight lectures, 5 IAF Global Networking Forums, and
2 Special Sessions. Thanks to the amazing response from the IAF
community, we created a Technical Presentation Gallery which
included more than 1.300 video lectures, and a virtual exhibition
with more than 30 booths, accessible 24-hours a day.
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The IAC 2020 — The CyberSpace Edition will leave a remarkable
legacy. | am happy to report that more than 13.600 registered
participants from 135 countries have joined the IAC 2020
making it a great success.

As part of the current IAF Space Advocacy Agenda, we also
launched a new initiative: the “IAF Space Economic Platform —
Bringing Space Down to Earth/Bringing Earth Up to Space”.
Through this platform, the IAF aims to propel and support the
new space economy by integrating new space actors,
entrepreneurs, non-space industry and organizations through
new dedicated activities and events. More details can be
found here (https://www.iafastro.org/activities/the-iaf-space-
economic-platform-(isep).html ) .

Another recent IAF initiative is the launch of the IAF
Launchpad Mentorship Programme, that aims to facilitate
career development and leadership capabilities of the mentee,
and provides a platform for enhanced communication
between the various generations represented within the IAF
community. More details can be found here
(https://www.iafastro.org/activities/iaf-launchpad-
mentorship-programme.html ) .
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Moreover, | am very glad to inform you that 19 new IAF members
were approved in our latest IAF General Assembly (held in a virtual
format), bringing the total number of IAF members to 407 from 71
countries, and further enlarging our broad network. IAF continues
thus to be the largest space advocacy network in the world and |
want to thank all of you for your efforts. The General Assembly
also ratified the creation of two new Technical Committees: the IAF
Committee on Space Habitats and the IAF Space Traffic
Management Committee. We have thus today 46 IAF Committees
covering the complete spectrum of space activities.

We are also incredibly proud of the official launch of the IAF
Digital Library, the world’s largest online space repository with
over 50.000 digital papers covering 70 years of space
achievements and international cooperation since the inaugural
International Astronautical Congress which took place in 1950. The
IAF Digital Library aims to be a destination where knowledge goes
beyond economic and geographic barriers to reach everyone,
extending the boundaries of the past, envisioning the future and
establishing itself as an infinite source of information, innovation,
and inspiration for the benefit of the space community. Please
visit the IAF Digital Library here (https://dl.iafastro.directory/) .
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Bureau members and myself are
promoting IAF activities regularly at
many fora and conferences and our IAF
GNF Space Conversation Series
highlights biweekly interesting topics
chosen by our IAF members. More
details can be found here
(https://www.iafastro.org/events/iaf-
gnf-space-conversations-series/ ) .

A new year is ahead of us. A
particularly important year because
2021 will mark the 70~th anniversary
of the Federation. For the past seven
decades, the IAF has stood the test of
time by providing platforms for the
global space community to meet, share
and connect. With this philosophy the
IAF expanded year after year its
memberships and portfolio. It is an
anniversary that makes us extremely
proud and grateful to be part of the
remarkable space sector that plays an
ever-increasing role in our daily lives.

For 2021, our activities will progress throughout the year and we would like to invite you
already to attend and be involved in our main events that will be:

The IAF Spring Meetings 2021: the IAF is pleased to invite you to the Spring Meetings 2021. Due to the
on-going pandemic and knowing that travelling to Paris may still be difficult and risky for many of us, we
took the decision of holding this edition again in a 100% virtual format, from 23 — 25 March 2021. We
are planning to meet again, in person, in 2022, please save the date for the IAF Spring Meetings 2022:
from 22 — 24 March 2022 in New CAP Conference Centre, in Paris, France.

The Global Space Exploration Conference, GLEX 2021, co-organized with State Space Corporation
“Roscosmos”, will be held in St. Petersburg, Russia, from 14 — 18 of June 2021 and will consist of a
technical programme, featured keynote speakers, plenary events and GNF sessions. GLEX 2021 will offer
an ideal platform for discussion on recent results, current challenges and innovative solutions and it will
contain several opportunities to learn about how space exploration investments provide benefits as well
as discuss how those benefits can be increased through thoughtful planning and cooperation. We hope
you will be able to join us for this exciting event. More details can be found here
(https://www.iafastro.org/events/global-series-conferences/glex-2021/) .

The 72nd International Astronautical Congress, IAC 2021, will be hosted by the Mohammed Bin Rashid
Space Center — MBRSC, and it will take place in Dubai, UAE, from 25 — 29 October 2021. For the very first
time, the IAC will open its doors to the global space community in the United Arab Emirates, the first
Arab country to host the IAC since its establishment in 1950. With the theme “Inspire, Innovate &
Discover for the Benefit of Humankind”, the IAC 2021 looks forward to making a contribution to
humanity and to science by strengthening and enhancing cooperation between all countries in the space
sector. The IAC is not only a Congress, but a gathering of the international space community that, every
year, contributes to and shapes a different and exciting programme. There are numerous different ways
that you can actively be part of the congress; for detailed information, please consult our website and
check our “How to actively engage in the IAC
(https://www.iafastro.org/assets/files/events/iac/2021/how-to-engage-in-the-iac-guide-04-11-20.pdf ) ”
guide. We look forward to your participation!
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We are living in unprecedented times and | can only stress the
significance of space technologies such as remote sensing
applications, satellite and communications technology, artificial
intelligence, and telemedicine when addressing a global health
crisis such as the one we are currently facing.

We are privileged to be together as a Federation and we will
continue reaching out to connect the global space community.
Thank you for your engagement, your support, and your trust. |
hope that you and those around you are and remain safe.

| wish you and your loved ones peace, resiliency and all the best
for 2021 during this challenging time. | look forward to welcoming
you to the 2021 IAF meetings and the celebration of the 70th
anniversary of the Federation in December 2021.

With my very best personal regards,

Prof. Pascale Ehrenfreund
IAF President

Research Professor,
George Washington University
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02. Perovskite solar cells in Japanese-language press

<This is a Japanese-language newspaper article about
Perovskite solar cells (H A&#Z2ZF$#1[E ; 21 Dec 2020).

These solar cells have been written up in this
newsletter in the past as BIRDS-4 has a

Perovskite solar cell mission. See these two
items:

(1) What are Perovskite solar cells? Page 115 of Issue 38
@) BIRDS-4 PDR — Missions Page 60 of Issue 39
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03. Revitalizing the regions of Japan: Museums as hubs

Access the December 2020 issue here: https://www.gov-online.go.jp/eng/publicity/book/hlj/20201201.html
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04. SpaceX SNS8, and the meaning of failure according to Elon Musk

| think the comment by Elon
Musk (above) is profoundly
correct.

- Editor
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05. Archaeology from space

[deas worth spreading

"Archaeology from space"
https://www.ted.com/talks/sarah parcak archaeology from space?language=en

Sarah Parcak -- Satellite archaeologist + TED Prize winner.

Like a modern-day Indiana Jones, Sarah Parcak uses satellite images to locate lost
ancient sites. The winner of the 2016 TED Prize, her wish is to protect the world’s
shared cultural heritage.
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06. Botswana Launches National Space Program

President of Botswana, Mokgweetsi Masisi has recently launched an ambitious

BOtswa na La u nChes satellite project which will see Bostwana developing its own space programme.

. The programme will lead to the Southern Africa country owning a home-grown
National Space Program sl

By Space in Africa -December 23, 2020

The launch of the space programme is in line with Masisi’s development agenda
of harnessing a knowledge-based economy as he proudly singled out the
Botswana International University Of Science And Technology for its remarkable
response to his rallying call. He mentioned that despite the hardship brought
about by the ongoing pandemic, it is these adverse effects of the pandemic that
had emboldened commitment to investing in the satellite project and harnessing
it.

“It will take three years, will require full commitment and selfless dedication. It
will be demanding as it is the first time the nation will be launching a satellite into
space. However, if we capitalise on the data and apply it in various industries
(current focus is on Agriculture), it would contribute to the growth and
development of the nation” the President added.

The program aims to launch an Earth observation 3U nanosatellite into space in

Botswana President, Mokgweetsi Masisi the next three years with the ambition of launching bigger satellites such as 6U
and 12U in the future in order to create a constellation. This program will
domicile in the Botswana International University of Science, Technology (BIUST)
in collaboration with local, regional and international partners. . ...

Read the entire article:
https://africanews.space/botswana-launches-national-space-program/?fbclid=IwAR3EiOXcnQjr a8oNgP4akJGyYy5ArVo5EC3HV2IJHXUFN3e6kfi20ZHbNE
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07. Special report about thermal imagery from Univ of Cambridge (UK)

This report (the next three pages) was
furnished by Marco Gomez-Jenkins,
Research Assistant, Institute of Astronomy,
University of Cambridge, UK.

He has a long-time association with BIRDS.
Also, he was the Project Manager of Irazu,
the first satellite of Costa Rica. He now lives
and works in the UK.

4-DEC-2020
Marco is renting this house in
Cambridge
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Thermal Infrared
Satellite Images

Thermal Infrared (TIR) satellite images give unique insights that can be
used for a variety of applications (Fig 1-3). The difference between optical
and TIR sensors is that the former detects photons that are reflected from
a surface, while the latter detects photons emitted by a body, meaning
that it can measure its emitted energy. This unique characteristic provides
distinct advantages over optical data, such as: (1) TIR data can be
captured day and night: This is useful to detect objects at night for
defence and security purposes, such as tracking illegal fishing vessels (2)
TIR sensors can detect energy fluxes: By calculating temperature
differences, an end user can detect how much energy is being lost or
generated by a body using TIR images. (3) TIR sensors are less susceptible
to cloud coverage: this means that they can capture images with
moderate cloud formation that obstruct optical images. The problem with
TIR satellite images is that there aren’t any satellite currently in operation
that can deliver the images resolution required at a high revisit rate.

Fig 1. Early detection of dehydrated crops to increase crop yield

Fig 2. Early detection of wildfires to prevent property losses

Fig 3. Monitor energy consumption of buildings to reduce carbon emissions



Super-Sharp Space Telescope

e At the University of Cambridge, we are working on a deployable, self-
aligning space telescope to capture high resolution TIR images.

* Our patent pending self-alignment technology which accurately
positions the optics to better than a millionth of a metre.

e This technology allows high-resolution TIR imaging (5-10 m) in a small
package (CubeSat standard), therefore enabling satellite constellations
to achieve a high reuvisit rate.

* Our research group created a spin-out company (Super-Sharp Space
Systems) to commercialize our deployable space telescope
technology. We recently won a UK Space Agency grant to develop a
prototype of our satellite and to study commercial applications.




Observatory Building at the
Institute of Astronomy, Cambridge

Thanks to Prof Maeda for inviting me
to contribute to the BIRDS newsletter.
Feel free to contact me at
mag96@cam.ac.uk if you would like
any advice on starting a space
company. It is really hard work but
incredibly rewarding.

Marco Gomez-Jenkins
Research Assistant
Institute of Astronomy

University of Cambridge


mailto:mag96@cam.ac.uk

08. Official visit by the Foreign Minister of Japan to Paraguay

Email 2> Subject:

“Kyutech”
y from Director Roman, of the Official visit of HE Toshimitsu Motegi Minister of Foreign Affairs of
Paraguay Space Agency Japan to Paraguay.
From: Alejandro Roman, AEP

Date: 2021/01/08 23:10
To: George Maeda
cc: Mengu Cho

Dear Maeda-sensei,
cc. Cho-sensei

We are very proud to inform that AEP presented to the Minister of
Foreign Affairs of Japan, Toshimitsu Motegi, in the official visit to
Paraguay on behalf of Japanese Prime Minister Yoshihide Suga, the
model of the first Paraguayan satellite Guaranisat-1 highlighting the
cooperation of the Government of Japan, Kyutech and JAXA; also we
mentioned that this project reinforces the ties of friendship and
collaboration, marking the beginning of another line of cooperation

\ within the area of space science and technology between our countries.
When the explanation of Mr President Liduvino Vielman and myself
Model of ended, the final expression of Minister Motegi was "Excellent". |am
Guaranisat-1 sharing with you some photos of the event.
(BIRDS-5 of

Kindest regards,

Paragua
guay) Alejandro R
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09. Snow descends on the Tobata Campus of Kyutech

Just in front of the building of LaSEINE The original gates of Kyutech

Snow descended on many parts of Kyushu during 7-10 January 2021, which is unusual for
Kyushu. Freezing temperatures caused apartment water pipes to freeze — | heard this from
several students.
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10. NASA discusses BIRDS-4

GO TO THE ORIGINAL NASA WEBSITE TO SEE THE FULL ARTICLE ON BIRDS-4:
https://www.nasa.gov/mission pages/station/research/experiments/explorer/Investigation.html?#id=8447
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11. Fukuoka Prefecture takes an
interest in the space industry

=@ 7L
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HAEERESF:

https://www.pref.fukuoka.lg.jp/somu/k
en-dayori/202101/html/special.html

See the
article on the
next page.
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END
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12. How to test battery cells and other topics

Battery (Cells) Screening & Its Testing Safety
Procedure method on Charger Discharger
System

Hari Ram SHRESTHA, BIRDS-4
12 January 2021
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Introduction of Battery(Cell )screening Test

Battery (cells) screening test is a
process that is performed to match the
battery(cells) for before assembling the
battery box. This battery (cell) screening

process is essential to select the Article by:

batteries(cells) with suitable Sl SRRl
characteristics and construct the battery
assembly for the satellite.

The main objective of the cell

screening test is to detect the defect(s) of

the Dbatteries(cells) based on the OBJECTIVE

characteristics of the battery(cells)’s:
open-circuit voltage, capacity, internal

Dc resistance, and physical properties.
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Design & Fabrication the System

The chemistry of the battery(cells) is
measured at room temperature by the
charger-discharger system. The
charger-discharger system characterizes
the battery(cells) chemistry before and
after the environmental tests. Whereas
the low-pressure vacuum test and the
vibration test(qualification test level)
are environmental tests for the cell
screening process. It is also called the
battery(cells) cells acceptance test.

NiMH
eneloop
and
eneloop
plus

Battery(cell) Screening adopted satellites projects.

Previous setting
for Battery Cell
screening test

Problems:
e Powerful equipment, high cost
Availability
Inaccuracy of measurement
Limited qualified users
One cell at time (Change = 6 h)
Average testing time (20 cells, one cycle): 8 days

Article by:

Hari Ram SHRESTHA
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Design & Fabrication of the System

References: Dr.
Juan J. Rojas,
former PhD
student ,LaSEINE

https://Wwww.researchgate. |
net/profile/Juan_Rojas24 Hari Ram SHRESTHA

Article by:

Method:

Design and build of a 4 -cell switcher for (NiMH and Li ion) battery (cell) with temperature and

voltage sensors.
Design and fabrication of a charger/discharger using a buck/boost Zeta converter.
Design and implementation of an embedded converter controller.

Design and implementation of an embedded state machine to control discrete events.

Implementation of logger software in LabVIEW.
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Design & Fabrication the System

Internal DC resistance:

The battery’s(cell) internal resistance can
be measured from the current-voltage
relationship given by two points in a
discharge curve. The Charger-discharger
system, the two-tier DC loading method
offers a different method by applying two
sequential discharge loads of different
currents and intervals.

For example, first discharge at the low
current rate (0.3 C) for 10 seconds, then high
current rate use (2 C) for 3 seconds, then

Ohm's law calculates the resistance values.

Equivalent circuit with Two —tier DC load

Ref.: RobertoF43,Arduino Battery Tester With WEB User Interface.

KITSUNE Satellit also used the charger discharger system for battery(cell )screening

Article by:

Hari Ram SHRESTHA

BIRDS Project Newsletter — No. 60



Cell Matching

e Cell Matching:

It is necessary to improve the
performance and life cycle of the
n battery. Therefore, the battery pack
" that has more than one cell in series Article by:
_ connection or parallel-series Hari Ram SHRESTHA
connection must be balanced in
cells were NOT matched battery pack based on Open Circuit
"t Voltage, Capacity, self discharge rate,
internal DC resistance and the
temperature characteristics. This also
protects the batteries from the
overcharging ,over heating and
possibility of catching fire.

B2

+ |4z
=7 —

cells were matched
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Procedure steps to use the system: Li ion or NiMH

Article by:

2. Clean, Sort and Shine Amazon.jp Hari Ram SHRESTHA

a) Keep all the components and devices of the system properly
arranged

b) Always keep the extra batteries away from the work/test bench
c) Do not place metallic conductive material near the battery
charging place

d) Keep away any heat source (i.e. soldering iron) near the system

3. Keep the Fire Extinguisher near about the test system
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Conti..

Charger-Discharger System

Q | LAB VIEW |
Q adaptor

SANYO NCR 18650 l Article by:
GA (Li lon) Panasonic 1° Install Hari Ram SHRESTHA

eneloop NiMH four cells at
4. Before the test check the appearance for: / Cell Switcher

/

Scratch \

Rust /

Dirt Q

Deformation 6. Connect the required cCables and turn on all
Discoloration components and devices for System (Adapter,
Leakage Cooling Fan, Computer, software)

Full charge (At new batteries the first time)

5 . Make sure to not mix the batteries on test (e.g. old & 7. Put th_e battery(cells) properly Into th_e batter.y
new, different chemistry or different model). Also make ~ holder with on cell switcher. (Cell switcher is

sure to choose the right LABVIEW programming for  different for NIMH and L1 ion)
Li-ion and NiMH.
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Conti..

Press

Define
button

settings and
cell order onpArticle by:
Press Hari Ram SHRESTHA
Start for
screening

8. Monitor the battery
Cell screening steps: temperature frequently
1.Pre discharge from display or by

2.Full charge touching the cells. If you

3.Full discharge : : .
4.Post Charge 7.Do not leave the system ~ notice the battery is getting
hot, then the system should

Total time for test: 17 hours during operation
for 4 batteries be turned off and remove

the battery
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9. Do not touch and move the system during test time

onjpArticle by:
Hari Ram SHRESTHA

During Li ion battery testing time on charger discharger Example : Li ion battery screening data

system

10. After completing the test, stop the system and properly remove the
batteries(cells).

End of article

BIRDS Project Newsletter — No. 60



13. Key space sector economic figures of 2020 FROM: https://digital-platform.euroconsult-ec.com/

€ Consolidated revenues of the Space Economy totaled $384.5 billion in 2020. Commercial

revenues accounted for $302 billion in 2020 down from $319 billion in the previous year, =3
partially as a result of the Covid-19 pandemic affecting certain commercial markets. And AA \
Government space budgets accounted for the remaining $82.5 billion of the total space EUYO cons UIt
economy value.

€ Upstream commercial revenues total $9 billion, while downstream commercial revenues total 't

$293 billion, posting 2% and 5% 5-year CAGRs, respectively.

@ Satellite Communications commercial revenues totaled $138 billion in 2020, though recently
overtaken by Satellite Navigation commercial revenues.

€ Growth forecasts are however less positive for the satcom segment with a general decrease,
particularly for high-mobility markets segments such as aero, cruise, offshore oil and gas.

@ Satellite Navigation is nearly exclusively focused on the downstream, with revenues of $171
billion in 2020, driven mostly by consumer items (smartphones and sport and health wearables).

€ Earth Observation commercial revenues totaled $5.5 billion in 2020, of which over 85% in the
downstream sector.

Euroc®nsult

Euroconsult — France (HQ) Euroconsult — United States Euroconsult — Canada Euroconsult — Japan

86 Boulevard de Sebastopol 2816 N Street, NW Washington, 465 Rue McGill, Suite 1103 1-5-212, lwaicho, Hodogaya,
75003 Paris, France DC 2007, United States Montreal (QC) H2Y 2H1, Canada Yokohama, 240-0023, Japan

+33149237530 +1 (202) 489 5016 +1 (514) 750-9698 +81 80 2052 1348 Page 33 of 164



https://digital-platform.euroconsult-ec.com/

14. IAF Young Professional Newsletter (Dec 2020 issue) CHECK IT OUT:

https://www.iafastro.org/assets/files/publications/wd-ypp/december-2020-yp-
newsletter-vol-2-issue-3.pdf
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15. SEIC teaches a lot of space law + policy to students

Special 2018 4th quarter SEIC
2-credit course:

Taught by:

€ Dr. Werner Balogh, WMO of
the United Nations

@ Dr. Yuri Takaya, B8 KB %4

On several occasions
during the past few years,
SEIC has invited external
experts to teach topics
related to space law and
policy.

Subject: Space Law Course;
Date: Sun, 6 Jan 2019 09:50:40
+0100

Dear Maeda Sensei,

Glad to know that Dr. Werner is
doing the space policy and law class
again.

It is very important class for Kyutech
trained Engineers -- the class helped
me a lot.

Best regards,
Tejumola Taiwo, Ph.D

CONTINUED ON THE NEXT PAGE
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< This is the basic textbook that Dr Balogh uses for his space
law classes. It is an official UN document that can be
downloaded with the link below. It is available in the six official
languages of the UN (Arabic, Chinese, English, French, Russian,
and Spanish).

DOWNLOAD FROM HERE:
https://www.unoosa.org/oosa/oosadoc/data/documents/2017/stspace/stspaceblrev.2 0.html
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UITMSAT COLUMN 16. Column #13 from Malaysia

Column No. 13

Editor: FATIMAH ZAHARAH BINTI ALI (ali.fatimahzaharah@gmail.com)
PhD CANDIDATE, LABORATORY OF SPACE WEATHER AND SATELLITE SYSTEM UiTM Sentiasa Di Hatiku

COLLEGE OF ENGINEERING “UiTM Always in My Heart”
UNIVERSITI TEKNOLOGI MARA (UiTM), SELANGOR, MALAYSIA

Moving Forward: UiITMSAT-2 & ASEAN Collaboration

In supporting the encouragement in developing second Nanosatellite domestically after the
successful launch of UiITMSAT-1, the Centre for Satellite Communication, College of Engineering,
Universiti Teknologi MARA (UiTM) is currently doing a project called ASEANSAT. ASEANSAT is a
multination collaboration project that involves teams from three (3) different countries:

e UiTM from Malaysia,

* King Mongkut's University of Technology North Bangkok (KMUTNB) from Thailand,

* University of Perpetual Help System DALTA (UPHSD) from Philippines.
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ASEAN Collaboration

Fig. 1: ASEANSAT Collaboration Project.
Under the ASEANSAT Projects, there are three (3) sub-projects as illustrated in Fig. 1.

1U-Sized UiTMSAT-2:
UiTM is leading a collaboration project of developing a 1U-sized CubeSat with improved ground sampling

distance (GSD) for the onboard imaging system. In Malaysia, the CubeSat will be called as UiTMSAT-2 as the
successor to UITMSAT-1. The project has the involvement of UPHSD and KMUTNB as institutions to provide
facilities for space environment testing during EM stage and other related services.
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3U-Size MPCP:
As part of ASEANSAT incorporation, UiTM also joins the INSTED’s (KMUTNB, Thailand) CubeSat Project, that is
Multi-Payload CubeSat Platform (MPCP). In this project, UiTM will design a camera mission payload for the
3U-sized MPCP.

Space STEM Program:

The incorporation has also come out with a Space STEM Program for academic institutions such as schools
and universities. In this program, a curriculum-based module that maps with the interdisciplinary approaches
and institutions” requirements will be developed. This is inline with the education evolvement and its
integration in four (4) specific fields (science, technology, engineering, and mathematic).

UiTMSAT-2 Overview

The 1U-sized ASEANSAT Project (UiTMSAT-2) will be the first ASEAN collaboration project for Nanosatellite
development with involvement from South-East Asian institutions. Through this project, the international
collaboration will be promoted, and space related technologies will be stimulated. The Nanosatellite project
will also provide the opportunity for involved partners to utilize the data from the satellite. This will introduce
the platform for data sharing.
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Fig. 2: The overview of ASEANSAT (UiTMSAT-2) sub-project.

Apart from the partners in the ASEANSAT project, there will also be involvement from other entities such as

Kyutech as an institution to assist in space environment testing and validation during the stage of flight model
(FM), ministries, government agencies, industries, and NGOs.

In December 2020, Malaysian Ministry of Science, Technology and Innovation (MOSTI) has awarded UiTM
with the amount of RM 500,000 for the development of FM for the UiTMSAT-2. In regard to this, Malaysian
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Space Agency (MYSA) will take part in the project as space governing body to assist in any related activities
such as policy and governance. UiTMSAT-2 will be the Nanosatellite development project that fully utilizes

the local facilities that are available in Malaysia.

Fig. 3: Assoc. Prof. Ir. Dr. Mohamad
Huzaimy is the project leader for
UiTMSAT-2. This is a poster by the
Faculty of Electrical Engineering to
congratulate Dr Huzaimy for the
secured grant.

RM 500,000 is roughly
120,000 USD

End of
Malaysia’s
Column
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17. Virtual 5BIW (5t BIRDS International Workshop)

Due to COVID-19, 5BIW (5th BIRDS International Workshop) could not be conducted in Manila in 2020 as
originally planned. We plan to conduct it in the later part of 2021. To tide us over, a virtual 5BIW was conducted
on 12 Jan 2021. The two video links (ZOOM recordings) are as follows:

1st half of virtual meeting:
https://www.dropbox.com/s/46hgjrl914eae5t/002 Virtual%205BIW%20--
9%20%2012%20Jan%202021%20%28First%20Half%29.mp4?dI=0

2nd half of virtual meeting:
https://www.dropbox.com/s/sqgrima029n7i7j/003 Virtual%205BIW%20--
9%20%2012%20Jan%202021%20%28Second%20Half%29.mp4?dI=0

The virtual meeting was only 2.5 hours --- it was not long enough to cover the entire Kyutech agenda.
Accordingly, below, find the link for Prof Cho's PowerPoint presentation, and also the link for a 36-min. video
that he recorded before the virtual meeting.

[1]

PDF presentation by Prof Cho for "Virtual 5BIW" of 12 Jan 2021:
https://www.dropbox.com/s/w49yxsfumprOmdm/2021 01 12 BIRDS Virtual Workshop cho v1.pdf?dI=0
[2]

Supplemental video presentation by Prof Cho for "Virtual 5BIW" of 12 Jan 2021:
https://www.dropbox.com/s/jb7nsw4yp19bktc/2021 01 12 BIRDS VWKSHP cho 2.mp4?di=0
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18. GST Column No. 4

GST Column

Fourth Issue
GST Antenna Design

by Pooja Lepcha
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Things required
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Step 1: Measure the aluminum rods

BIRDS Project Newsletter — No. 60 Page 45 of 164



Step 2: Cut the aluminum rods 1n the mentioned dimension
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Step 3: Bend at the markings

Take a cylindrical shape and make From point A to B and C to Make the shape look like the
and arc between point B and C D make it 90° using a plier  above picture
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Step 4: Prepare the stand
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Step 4: Prepare the stand
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Step 3: Feeding the antenna
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Step 3: Feeding the antenna
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Step 6a: Making the external antenna shape
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Step 6b: Making the external antenna shape
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Step 7: Making the SMA Connector

Clean the other end of the 50 Ohm cable and separate the center wire from the shielding
wire. Take the SMA connector male type and assemble it using the guide mentioned 1n the
YouTube link below (you can find more YouTube videos related to it):

The antenna is ready to
be used. It can be also
used to get CW from
satellites transmitting in
the 433MHz range

www.youtube.com/watch?v=zeGY WW-cPxk&ab_channel=Messi%26PaoloniSRIL-CoaxialCables

BIRDS Project Newsletter — No. 60 Page 54 of 164


http://www.youtube.com/watch?v=zeGYWW-cPxk&ab_channel=Messi%26PaoloniSRL-CoaxialCables

Antenna Radiation Pattern and S11 Parameter

Check for the S11 parameter using network analyzer and antenna radiation pattern. The
reference result 1s given in the figures above.

END OF COLUMN NO.4
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19. Report from Nepal Written by Dibodh Lamichhane ( Nepal Academy of Science and Technology ) on 16 Jan 2021.

Ground Station 1s Operational

* NAST Ground Station Operating Successfully from 215t December 2020. We are receiving Telemetry data
and commanding BIRDS-3 Satellites for missions and System Operations.

Ne

Nepalisat-1 Earth Images from NAST Ground station
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Earth images from Satellite
Uguisu -- received at NAST
Ground Station
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Thanks giving to Nepalisat-1 Supporters through CW Mission

* We started transmitting the name of people and organizations who supported NepaliSat-1 and BIRDS Project
through CW SMS Mission. We are expressing our gratitude to people and organizations.
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Problem faced for Ground Station Operation

* Incorrect Radio Device:
we ordered ICOM IC-9700 ( Updated Version) but it does not support TNC

Technical Problems:

1. Rotor Problem
a. Rotor is moving but angle is not displayed in the controller

b. Disassemble of Azimuth rotor we found the water

molecules inside the motor.

2. Hall Sensor Defective
a. Because of air molecules PCB Circuit 1s damaged.
b. No Power supply to the hall sensor so we are not able to

receive the feedback signal in controller

Fig:1 water molecules in the motor Fig:2 Hall Sensor Defective
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Action taken

* Availability of Appropriate Radio
IC- 9100 Radio is bought to support TNC.
* Dismantling Azimuth rotor, Internal Components are cleaned and dried.

* PCB of hall sensor is repaired providing appropriate power supply to the sensor.

Only Receiving signal from encoder A before repairing In oscilloscope Receiving signal from both Encoder A & B after repairing Azimuth Rotor

END OF REPORT FROM NEPAL
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20. The BIRDS-2S team of the Philippines come to Kyutech for environmental testing of
their satellites, Maya-3 and Maya-4

Article by

® Marloun Sejera
® Mark Angelo Purio
® |zrael Bautista

[The Philippine members of the BIRDS-4 Project]
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21. JICA and Startups in Africa

One result of the (see
below) conferences is some
criticism from African countries
that Japan is not investing
enough in Africa — with both
public and private funds.

In response, JICA has been
campaigning Japanese businesses
to give more consideration to
doing business with Africa, and in
Africa. The left is an example of
this JICA effort.

< THE LINK FOR THIS WEBSITE
https://events.nikkei.co.jp/33538/

What is TICAD? TICAD stands for Tokyo International Conference on African Development. The Government of Japan has been leading this conference since 1993, co-hosted by

United Nations, United Nations Development Programme (UNDP), World Bank and African Union Commission (AUC).

TICAD7 was held on 28th - 30th August, 2019 at Pacifico Yokohama, Yokohama city, Japan, with more than 10,000 participants, including 42 African leaders from 53 African countries,
52 development partner countries, 108 heads of international and regional organizations, and representatives of civil society and the private sector. Prime Minister Abe co-chaired with
President El-Sisi of Egypt (AU Chair). Promotion of business was the main focus of TICAD7. TICADS8 will be held in 2022 hosted by the Republic of Tunisia.

https://www.mofa.go.jp/region/africa/ticad/what.html
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22. Report from the Philippines
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END OF REPORT FROM THE PHILIPPINES
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BIRDS-5 reports
of this month
are on the
following pages

BIRDS-5 Team on 30-OCT-2020 (Dr. Masui is missing in this group photo)
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23. BIRDS-5: 3D printing

3D Printer

OMARA Bonny

January 8, 2021
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What i1s a 3D Printer?

 Also known as additive manufacturing, it
was first introduced 1n the late 1980s.

[ An automated process of building a three-

dimensional object by adding material
rather than taking materials away by
drilling or machining.

It was first commercially used as a rapid
prototyping method in the aerospace and
automotive industries.

3D Printer at Kyutech
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Design Preparation of Prints

From an 1dea to a 3D-printed object must always pass through two software
tool technologies:

a 3D-modeling (or CAD) software
a Slicers.

Case study: Developing a casing for the lens and filter

: Step 2: Transform your measurement into a 3D CAD
gé%jpldn(e}g;[. the measurement for your modeling. (Using I*yusion or any other design tool.)

12.0mm

6.0mm

12.5mm

4.0mm 14.0mm

16.0mm
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How does 3D printing work?
Developing a casing for the lens and filter

Step 3: Converting STEP Step 4: Printing

using slicing software. Final Product.

Slicing software tells the printer
how to print your model
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3D Printer Safety Measures and benefits

Safety: _
Q The most important thing to Benefits: .
remember is that you are O Provide students the capacity to
working with heated learn in a more hands-on way.
plastics. Extruders, plastics [ Elevate student’s critical
and in some printers, the thinking during a project

development stage with physical

print bed itself can get very e
realistic prototypes.

hot and can cause bad burns

if you are not careful. O Encourages creativity and exposes
Q Some printers have no students to professional tools used by
enclosure around the print a wide range of industries, preparing

area; practice extra caution them for the future.

with these printers.

This model
took 25
minutes.
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hot)

Print bed
(Can be
hot)
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24. BIRDS-5: Learning Nihongo with a part time job in Japan

Learning Japanese with an
arubaito

By : Fahd MOUMNI
18/01/2021

Editor’s Note:

“Arubaito” (7 JL/\NAF) is the Japanese word for
a part time job. The origin of this word is
explained in this article.
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Methods of learning japanese

When I came to Japan (October 2019) my Japanese level was limited
to the « Arigatou » (Thanks) and « Konnichiwa » (Hello)

I wanted so hard to use the language for my daily life just to take the
best out of living in Japan and because it helps appreciate the culture
in the fullest way

One method is to get the japanese classes within Kyutech : Classes
are good, but parallely taken with other classes and research work,
the amount of self-work can be very limited, even during classes you

Some of what
you get to see

) [ I
may lack of attention as you put all of your energy on other matters. (gtzlg;g oeralra}c/e
Another method is to talk to anyone and everyone within Kyutech, (bottom) to
everyday...It can be really rewarding but also requires some energy your arubaito

to sustain this effort.

I was suggested to get a japanese girlfriend also...that can be a very
good way but I guess you still need a minimum amount of language
if you want to succeed getting one first. And if you have a girlfriend
who speaks good English, you may never use japanese as you will

naturally use the easiest way, meaning, you will always use English.

Then, I saw that all japanese students had an arubaito...
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The arubalto

The word « arubaito » comes from the german word
« arbeit » which literally translates to « work » but in
japanese it precisely mean « part-time job »

Having an « arubaito » or « baito » i1s very common in
Japan, almost all japanese students work part-time in all
kinds of places (restaurants, bars, small/big companies,
cram schools, convenience stores...). Earning some
money helps a lot in the daily life within the university
especially when you do not get any scholarship.

I always thought that if I want to speak the language of
a country, I need to live like the people of that country !

[ was therefore looking for an arubaito : truth 1s, it may
be very difficult to find one if your level is literally O...
but you must never give up !!
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Finding an arubaito

I asked many japanese friends : « which arubaito does not
need much japanese but can help me improve it » ?

Their reply was « you should work somewhere where you
get to meet people but where you don’t need to talk to them
much » = you need to work with your hands where there can
be people but « communication » should not be necessary
for your job.

Then I asked many people about the arubaito that they were
doing : most of them were in restaurants = difficult for
communication

A very close friend of mine however suggested me to come
with him to his arubaito : a moving company called

« N1ppon Express » = you carry furniture from a location to
the other and you get to work with a team and meet clients
but you do not have to always talk, just be attentive enough
for instructions (that can be taught by gestures)

Then I officially started working part-time with the company

7:00 AM, me in my uniform in front of

the company
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How did I learn japanese through arubaito ?

* The simple answer would be by hearing everyone speak only japanese, by
being able to communicate only in japanese, and by trying so hard to say
things so that when you learn those words later you never forget them.

* Even if I did not talk much, communication was essential, especially
« listening ».

* Tused to talk to my colleagues and ask them names of all furnitures,
surrounding places, just common things to develop my vocabulary

* [ would keep a memo file in my phone that I filled everytime I went to work :
[ would write words to verify later or I would write their « supposed »
meaning or what I have understood from the eXplanation given (gestures, Getting lunch in typical Japanese restaurants !
using simpler words, or just the translator, but that was rare)

 For reading I would ask again the co-workers about how to read kanjis
whenever we are in front of an advertisement or anything drawing attention:
and the more I saw the ad, the faster I would be able to read it (Example :
advertisements about safety within the company)

« [ downloaded an application to read kanjis, so on the truck, when I felt like I
was wasting my time, I would take out my phone and exercise. The longer the
trip, the more I learned. Sometimes, in order not to show a lack of respect I
used to show the kanjis to the co-workers and make them enjoy that task with
me (on breaks -- not while driving)
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What I gained

* Lots of funny and bad words...obviously, but that is
the most interesting part of it. Japanese students are
so surprised when they hear me use those words,
and they may even feel closer to me ! Knowing
those little words or « shimoneta » (weird jokes)
make you funnier among your group of Japanese
friends for sure !

* Conversational Japanese : I used to talk by using
very simple words, but now, my level 1s still not
there but I feel much more comfortable in talking to
ar.lgrone and live a better life in Japan. People who
did not see me in a while could see the

improvement.

 Japanese company manners and behavior : the In the truck
Japanese company has some unique manner codes ] !
that you can only learn by being there or by learning (JP) or
working with Japanese people. }f)ersonall got to teaching (EN)
learn many of the main aspects of this professional Going fishing with the co-workers some new words

culture, and this can be extremely useful even for

working in different conditions. after our shift

END
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Editor’s note about the previous article

| admire Fahd’s intensity to learn Japanese, or
Nihongo. Working for a moving firm is
demanding work. In summer, it can be brutally
hot. In the winter, it can be mercilessly cold.

However, everything you get out of life depends
on what you put into it. Through this tough part
time job Fahd vastly improved his Nihongo skills,
and in addition learned a lot about the people, the
lifestyle, and the culture, of Japan. This rich

experience will serve him well for the rest of his
life.
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25. BIRDS-5: JR Kyushu rail pass, and the Fukuoka Science Museum

The JR 3-day Kyushu foreign
student pass + Fukuoka Science
Museum

By : Fahd MOUMNI
19/01/2021
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The context

As being a member of a cubesat project, you may not have
many vacations (for instance, summer vacation was fully

spent working to advance in our project, which was very
helpful).

One of the only opportunities to get some rest, especially
after PDR (Preliminary Design Review, please check Victor

MUKUNGUNUGWA’s article in this same newsletter), was
the winter vacation (7 days — 2 days for PDR = 5 days)

There was a need to find a fast, simple and cheap way to
enjoy the amount of time given : the best idea was to use to

the JR Kyushu 3-day Foreign Student Pass !

If you are a temporary foreign student, living in Kyushu,
and are very curious to discover a big part of Japan, then
this is for you !!

You get the chance, on 3 days, to take all the express trains
to go around, either the North of Kyushu (7330 yen), or all
of it (14670 yen). The Shinkansen (very fast train) is
allowed only between Hakata in the very North and
Kagoshima in the very South of the island of Kyushu)
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gn studentpass/index.html
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Planning a trip during a pandemic

* How do you plan a trip during a pandemic ?? Especially if you are
working with a team that you meet quite everyday...Well, you
must study where you go before taking any decisions, but the risk
is always there.

* Thankfully Kyushu island 1s one of the least affected areas
(especially in the south), therefore, balancing between the interest
to visit a city, the number of contaminations recorded, a route was
planned as below :

Day 1 : Kitakyushu to Kumamoto

Day 2 : Kumamoto to Kagoshima (for Sakurajima volcano) then
Miyazaki

Day 3 : Miyazaki to Aoshima (beach for the first sunrise of the year)
then Beppu to visit Onsens (see the Guest Box by Otani san) and
going back Kitakyushu

* Organisation is the key of a kind of trip like this ! It can be
stressful but you should never worry : in Japan, it 1s difficult NOT
to get help

* Obviously , avoiding very populated or closed areas can be the
main behaviour to keep during this kind of trip

BIRDS Project Newsletter — No. 60

Discovering
ONE PIECE
culturein a
snowy
Kumamoto
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Not missing the opportunity

* Getting the first « all-Kyushu » pass got me motivated
to continue the adventure : I got a North-Kyushu pass
to goto:

Day 1 : Kitakyushu to Hakata (Fukuoka city to check
the science Museum)

Day 2 : Hakata to Nagasaki (a historical city)

Day 3 : Nagasaki to Huis Ten Bosch then Sasebo (to
visit the Kujukushima islands) and go back to
Kitakyushu

* As for the first pass, you need to be well organized
with the timings and you should be ready to change
your plan 1f an event 1s cancelled or 1f the place you
want to visit i1s closed (due to the pandemic or just
because of holiday timing)

Getting to
Sakurajima
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Discoveries

Heiwadai
Park in
Miyazaki

* Sakurajima volcano in
Kagoshima

* Aoshima Beach 1n Miyazaki
* Sugino1 Hotel in Beppu

e [toshima/Fukuoka Science
Museum 1n Fukuoka City

* Peace Sculpture in Nagasaki
* Kujukushima islands in Sasebo

BIRDS Project Newsletter — No. 60
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About the Fukuoka Science Museum

Passionated about science I heard about the museum Get to know more
before, the only thing I did not was that there was a focus about Al and QPS !!
on space ! Even QPS (Research company from Fukuoka,

working on CubeSats) were displaying some of their

material in the museum!

Al (Artificial Intelligence) was also subject of exposition.

The Museum is big enough to occupy 4 different floors
(there are other interactive labs but those are closed
because of the pandemic).

The best part 1s that you get to interact with science in the
funniest way (little games and machines making you learn

by playing !) Satellite made
by QPS and

displayed in the
museum

I even got to attend a show about constellations in the
Museum planetarium (360°view, laying on your back and
just enjoying it !)

The CubeSat exposition is open til 23rd February !
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Recommendations and advices

* If you did not have time to prepare your trip, whenever you arrive at the
train station look for an information desk and tell them how much time
you have and what is the best recommendation they can give you : it is
tree and very efficient !

 If you like « ONE PIECE » like me, you can get the chance to take a
%wture Wlth'« Monkey D. Lufty san » in Eichiiro Oda’s hometown
umamoto !

* For Sakurajima volcano in Kagoshima, there is a one hour bus going all
around the volcano island and stopping in many « look-out » sites. Be
careful with the timing !

* Bring a swimsuit wherever you go ! I needed it for the Suginoi Hotel One of Beppu « Hells » (above) and the
onsen 1n Beppu. Aqgua Garden of the Suginoi Hotel (below)

* Learn as much japanese as you can before any tritp, even if you forget it
later, it does not matter as long as it becomes useful during your trip!

* Huis Ten Bosch can be interesting BUT the price is very eXEensive (7000
yen for a 1-day pass): The price st(g)ged.me from entering, however I
elllnj pyeﬁl just being around there and buying some (edible) souvenirs from
their shop.

* In Sasebo, if you are able to be in the cruise ship for Kujukushima
islands, keep your ticket as you can get some discount when visiting the
aquarium in front of the port !!

* Go get burgers from « Hungry Heaven » in Fukuoka city !
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Recommendations and advices

: : : : Nagasaki
* Protect your pass in a very safe area, if you lose it, things could
bad B/ r financially talking) : I used to put it in a ver Peace
go or you ( cially ) : T'used to pu ! VG?’
safe pocket on my coat that I would open and close with ful Statue
attention.

. Pon’t forget souvenirs (omiyage) for your friends !! It means a
ot

* For hotel reservations in Japan you can find very f;gqod offers on
https://www.agoda.com/, HOWEVER !! Always bring more
mon?/ than showed 1n the website as cleaning taxes are always
added (could even double up the prlce%ﬂr always bring the
amount of money with you : do not believe that « reserving with
your credit card » means « paying with your credit card »

* In some of the hotels, you can find small onsens open for the
customers : §0 for it II"You maﬁr find nobody if you go a bit
earlgi/. (7 pm for example) which 1s perfect on the current
conditions !

* Look for gastronomic specialties of the city you are going to !

* Check if the entrance prices are changed on holiday period
whenever you are going to a public area requiring a ticket.
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MOre piCtureS ltoshima’s

Sakurai
Futamigaura

Some Udon eaten
on the way back
from Sakurajima
(on the ferry)

Shinto monks at a Sumiyoshi
Shrine (New Year Ceremony in

. o Miyazaki)
View from the Fountain show at the Suginoi Hotel Aqua Garden

train window
going from
Nagasaki to
Sasebo

Egg and Pudding made
from Onsen vapor
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More pictures

Views from the Huis
Ten Bosch Station

Views from the
Cruise ship for
Kujukushima
islands

BIRDS Project Newsletter — No. 60 Page 112 of 164



More pictures

Would you go on the pirate (Mirai) or luxurious (Pearl Queen) cruise ?

A «H H B
«Hungry Heaven » burger Jumping dolphins at Kujukushima’s aquarium !!!

Some
edible
Omiyage
from Beppu
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More pictures about the Fukuoka Science Museum

Make planets with your own hands How much do you know about planets ?

How many « layers »

How far do we does a satellite have ?
know about the
universe ?
Have you ever Have you ever seen
experienced 0G ? « japanese » robots
?
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More pictures about the Fukuoka Science Museum

Human head is very
complex !

Have you ever
seen yourself
jumping ?

Hayabusa

presentation for
kids
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Try yourself on a flight
simulator !

Small satellite
identification game
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More pictures about the Fukuoka Science Museum

Another view of
QPS satellite

Get to know more about QPS !
Get some space food and JAXA

goodies on the go !
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More pictures about the Fukuoka Science Museum

Only few people will recognize
him...Don’t wake him up !

Other components used on

Solar panels used on the QPS satellite :
P Q the QPS satellite structure

END
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26. BIRDS-5: Preliminary Design Review (PDR)

UGANDA JAPAN ZIMBABWE

By : Victor Mukungunugwa
BIRDS 5 Project Manager

11/JAN/2021
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BIRDS-5 PRELIMINARY DESIGN REVIEW

Preliminary design Review (PDR)

* The PDR demonstrates that the overall program preliminary design meets all requirements with acceptable risk
and within the cost and schedule constraints and establishes the basis for proceeding with detailed design. It shows
that the correct design options have been selected, interfaces have been identified, and verification methods have
been described. Full baseline cost and schedules, as well as all risk assessment, management systems, and metrics

are presented. (NPR 7120.5D p.30)

Bread board Engineering Flight
@ Model Model Model

Official Mission
17/07/2020 Definition 29/09/2020

launch

Critical Flight
29/12/2020 Design 31/07/2021 REET I ©31/10/2021 TBA
Review Review
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BIRDS-5 PDR PARTICIPANTS

BIRDS-5 PDR was attended by a total of 47 participants from various countries and organisations.
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BIRDS-5 PDR PRESENTATIONS
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Professor Cho’s comments on the PDR

Professor Mengu Cho

Professor Cho indicated that now it is December but we need to have a structural design review by the end of January 2021. He further shared
that the worry is on the DLP, hence there is need for the structure team and DLP team to work and fix the structure design and safety issues
soon. He alluded that once the structure design is fixed we need to order it for the engineering model. Furthermore, he said that the antenna
deployment also needs to be fixed and the windmill design can work. The BBM development will be done in February since the team has not
yet ordered BBM boards.

After checking the schedule with Victor (Project Manager), he seconded the suggestion of starting the engineering model by April and the
flight model (FM) to start July. However, he shared his wise thoughts that the FM will go from July to October ending and there is need to
change dates for the satellite hand over to JAXA and the launch to the International Space Station. He tasked the team to order bread board
models as soon as possible. He concluded by comparing timings for BIRDS 5 to other projects and made remarks that the BIRDS 5 initially
was 3months ahead and now is 2 months ahead as a month was lost.

Engineering Flight model
model begins begins

VvV
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Remarks and references

For more information about the PDR (particularly on the

small-scaled figures), please contact LaSEINE or reach
out to one of BIRDS-5 members.

* https://www.turbosquid.com/Search/3D-Models/breadboard

* https://danspace77.wordpress.com/2017/08/07/jaxa-h-11a-to-launch-
michibiki-3-communication-satellite/

* http://4biw.bracu.ac.bd/speakers/mengu-cho/

END
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27. BIRDS-5: Update on the DLP (Double Langmuir Probe)

New Design of the DLP Structure

By : Kohei Kamitani
2021/1/14
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Insulation Coating conductor

Original Design of the DLP  «m< )
\
The DLP mission needs to attach two Langmuir \ q

probes (Figl) to the satellite to measure plasma. v

For the tip, we use a 1.5mm thick copper plate, Boom Tip
and for the boom, a measuring tape to be fixed Fig.1 Langmuir Probe

as shown 1n Figure 2. After release into space, we burn off the

fishing line that fixes the Tip
The bent measuring tape returns to its

original shape.
And DLP 1s deployed as shown in Figure 3.

Tip(copper plate)

\l Boom(measuring tape) I

Fig.2 How to fix DLP Fig.3 After deployment
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Problems of original design

Using a model of a satellite, I actually attached
the DLP to the satellite.

In order to launch a satellite into space, 1t must meet
the size requirements of the
“Japan Aerospace Exploration Agency (JAXA)”.

Fig.3 Satellite model and DLP

Table 1 ShOWS the Comparison between the Table.1 Comparison of JAXA's requirements
and measurement results

measurement results and JAXA's required size.
Panel Name | Measurement JAXA'S
From Table 1, it was found that the original results requirements

design did not meet JAXA's requirements. Z 7.4 mm < Rail
height(5mm)
This was due to the use of a measuring tape for +X 8 mm <6.5mm

the Boom and a thick copper plate for the Tip.
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Tip(Copper plate)

New Design

To solve this problem, the design was modified
as shown 1n Figure 4.

For the DLP tip, the thickness was changed
from 1.5 mm to 0.5 mm.

Spring hinge

The Boom 1s made of plastic parts and it 1s
fixed to the panel using spring hinges.

Boom(Plastic) |

Fig.4 New design of DLP
After release into space, the fishing wire that

holds the Tip in place 1s burned off with the

nichrome wire, then the DLP 1s deployed by the

spring hinge.

In the future, I will be testing this deployment mechanism
to verify that it meets JAXA's requirements.

Fig.5 After Deployment
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28. BIRDS-5: APRS in BIRDS Satellites

By: Edgar Mujuni
8th January 2021
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APRS (Automated Packet Reporting System) was first implemented

in 1980s by Bob Bruninga, a US-Navy Aerospace Engineer.

It is an amateur radio-based system for real time digital communications
of information of immediate value in the local area.

Data is typically transmitted on a single shared frequency.

General APRS Data may include; GPS coordinates, Text messages,
Announcements, Queries, etc

BIRDS satellites utilize APRS;

® In Store & Forward Mission data collection from Ground
sensor terminals in remote areas.
» To serve armature Radio community through Digi-peating.

APRS MCU on

BIRDS-4
Mission Board




APRS Station Equipment

The system requires three pieces of hardware:

(@ Transmitter/Receiver (Transceiver)

@ Packet Terminal Node Controller (TNC)

3 Data source (sensor)

A TNC is basically a Radio or RF Modem. It connects the
transceiver to the telemetry data output terminal,
converting its data into AX.25 Packet protocol.

APRS in SF-ward Missions

In store-and-forward missions, the Ground Sensor Terminals
(GSTs) use the Slotted multiple access to send their packets
to the satellite and wait for an acknowledgement from the
Satellite.

The satellite stores the correct packets on its on-board
storage system. When a BIRDS satellites are over partner
Country ground stations, these packets are downlinked
through UHF.

This provides the unique way to collect data from remote
sites all over the globe to one main station.
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Digi-peating

Digipeater simply means a Digital Repeater specifically Digital data (Packets).

As signals propagate through the atmosphere, the strength decreases with the increase in distance. Unlike

Voice Data Transmission, the packet must be received perfectly to recover any data from out of it. This calls

for the repeater terminal, to receive, amplify and re-transmitagain. In APRS this is called a Digi-peater.

Traditional Repeaters are usually located at the top of the mountain because that’s the highest they can go.

BIRDS satellites implement Digipeating operation of Very High Frequencies (VHF~145MHz) to the Amateur community
utilizing these frequencies.

O

Attenuated <
signal

O

< Attenuated
signal

APRS-DP
Board
Digi-peating test operation done by BIRDS-4team E N D
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29. BIRDS-5: The geomagnetic field

The Geomagnetic field

Mariko Teramoto and PINO team
January 17, 2021
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The geomagnetic field

* The Earth has a magnetic field. The
Earth’s magnetic fields is
called ’the geomagnetic field”

 In an educational book for kids, the
geomagnetic field 1s drawn as the
magnetic field generated by a bar
magnet inside the Earth.

* In reality, there 1s no bar magnet

<t https://www.ck12.org/book/ck-12-physical-science-
IIlSIde the E&I’th. for-middle-school/section/24.2/
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The intensity of the geomagnetic field

* |f the geomagnetic field is perfectly
dipolar like a bar magnet, the two
strongest points of the magnetic field
intensity are seen near the South and
North Poles at the Earth’s surface.
However, the shape of the
geomagnetic field is more complex
than a bar magnet.

e Over South America and the southern
Atlantic Ocean, the geomagnetic field
is the weakest (~22000nT). This region
is named the South Atlantic Anoma|y Magnetic field intensity at the Earth’s surface calculated from
(SAA) the core field model IGRF-13 for epoch 2020.5

[Mandea and Chambodut]
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The geomagnetic field sources

* The geomagnetic field has its sources
inside the Earth and outside it.

* The internal sources are (a) the core field
generated from a self-sustaining dynamo
in the Earth’s fluid outer core and (b) the
lithospheric field of the Earth generated
in rocks containing minerals carrying the
magnetization.

e Solar-terrestrial interactions create the
external sources. The stronF electric
currents produced in the plasma of (c)
the ionosphere and (d) the
;nalgnetosphere disturb the geomagnetic

ield.

Korte and Mandea (2019)
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The annual variations of the geomagnetic field

* The geomagnetic field is unstable. It is
constantly changing.

* It’s thought that the fluid motion in
the Earth’s core makes annual
variations of the geomagnetic field.

Magnetic pole

* The positions of the magnetic and
geomagnetic poles gradually change.

geomagnetic pole

Magnetic pole

o The Strength Of the geomagnEtiC fiEld A magnetic Pole is a point on the surface of Earth's

Hemisphere at which the planet's magnetic field points

has also been decreasing over the past  erically downwaros

A geomagnetic Pole is an intersection of the Earth’s surface

Ce ntu ry. and the axis of a bar magnet hypothetically placed at the
center the Earth.

The geomagnetic field is not really a dipole field so that the

locations of both poles are not same. Korte and Mandea (2019)
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The diurnal variations of the geomagnetic field

* The external source has diurnal

variations of the geomagnetic
field.

* The magnetic fields of solar wind
affect the geomagnetic field.

* The electric currents in the
ionosphere and magnetosphere
also make diurnal variations of
the geomagnetic field.

Credit: NASA
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The geomagnetic field at 400-km altitude

The BIRDS satellites orbit at ~400 km
altitude around the equator, where the
internal source is dominant.

Comparing the geomagnetic field model
with the magnetic field observations by
E:ggg—g, we can estimate the attitude of

However, permanent magnets and
hysteresis damper, which make magnetic
noises for the magnetic field observations,
will be installed on the BIRDS-5.

We need to consider cautiously the
magnetic environment of BIRDS-5 itself
to measure the geomagnetic field.
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30. BIRDS-5: A discussion of software for ground stations

BIRDS Ground Station Software

By : Ramson
Date: 11/JAN/2021
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Preliminary aspects to grasp

. Satellite Tab Satellite Tracking Software (SATPC32 V. 12.8d)

O Builds the list of the satellites you want to keep track of

0  Count Down (Shows all the satellites you are watching)

> Updated from Satellite Tab

* Frequency Tab

O Frequencies set to the radio
O Constantly changing to compensate the Doppler effect
* Rotor Tab

O Parks the rotor
L Do some rotor configurations (for azimuth and elevation) \>

* Mode=>Doppler correction (UL and DL), display in frequency
window, Rx and Tx addresses

* CAT Tab

O Downlink and uplink frequency, interval and speed
calibration

* ?Tab
Q Auxiliary files
QO Visualize the Doppler ’

http://www.dk1tb.de/indexeng.htm
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show on display)




Control Panel Keys

0 CW => CW mode on and off O R(+/-) => rotor on and off
O M (+/-) => display multiple satellite on and off O C (+/-) => Cat control on and off
0 Z(1/2)=> zoom factor O A (+/-) => Automatic satellite change on and off
O G (+/-) => display ground track off/ continuously O VFO (+/-) variable frequency oscillator

on/ temporarily on O TO (+/-) => Subaudible is a tone that is used to
O S (+/-) => display sunline on and off trigger an automated event at a radio station.
O D (+/-) => display direction arrows A subaudible tone is audible; however, it is usually
O W3(1/2/3/4/5) => swith program window size at a low level that is not noticeable to the average
O 2D (+/-) => 3D or 2 Don and off listener at normal volumes.
O L or U=> Switch between UTC and Local Time O BM switch political (Pl) and physical (BM) world
0 AL=>Show AOS/LOS time or Count down(Ct) with map

world map

Abbreviations

v AOS stands for Acquisition of Signal (or Satellite). AOS is the time that a satellite rises above the horizon of an observer.

v TCA stands for Time of Closest Approach. This is the time when the satellite is closest to the observer and when Doppler
shift is zero. This usually corresponds to the time that the satellite reaches maximum elevation above the horizon.

v LOS stands for Loss Of Signal (or Satellite). LOS is the time that a satellite passes below the observer’s horizon.
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e Multi-channel CW decoder and analyzer CW S kl mmer 2 . 1

e CW read in Morse Code

» Settings Tab
* Radio

0 Hardware type, sampling rate and frequencies (LO, CW,
Audio IF)

e Audio

Q) Signal I/O device, volume and channels
« CAT

Q Configure to radio settings

* Misc -

O Select the IARU region you are in and number of CW
decodes

* Operator _J
O Call sign, first name etc
* Telnet

O Link to telnet -
e (alls

0 Minimal, normal, aggressive, paranoid.
e Command=> Tune at freq., blind mode(disable decoding) http://www.dxatlas.com/CwSkimmer/

http://www.dxatlas.com/CwSkimmer/Files/Skimmerintro.pdf
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CWGet v2.37

A program to decode morse Code (CW) via sound card
to text.

It can work as narrow-band sound DSP-filter also.

No additional hardware required — you need only
receiver and computer with a sound card

BIRDS 5 Using CWGet Software

- AFC=> Auto frequency control adjusts the long red line (working frequency)
to the closest peak frequency (number 10 and 300 determines the limits of

AFC).

The first number is a local deviation in Hertz, i.e. maximal deviation from

current frequency. Second number is global deviation in Hertz, i.e. maximal

deviation from last user-selected frequency. User-selected frequency is shown

at spectrogram by short red line .

SetUp=> is for the interface adjustments

GotoMax=> jumps to the peak frequency in the bandpass
https://www.dxsoft.com/en/products/cwget/  https://www.youtube.com/watch?v=MRuFnlnnuoY AutoGTM=>switches on the automatic mode of "GotoMax"
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BIRDS-3 operation software
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_ BIRDS-4 Operation Software

\
h\—
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BandlCam

Bandicam is a lightweight screen recorder software for
Wlndows that can capture anything on your PC screen as
high-quality video.

* Record Ground Station Operation for reference.
» Capture CW Morse code to read it correctly and verify later.

 This app also makes it possible to record a certain area on a R
PC screen '

* Bandicam will help you carry out a screen capture with high
compression ratio, while keeping the video quality closer to
the original work

* Provides performance far superior to other screen capture
software that provides similar functions.

« Can add boxes, arrows, mouse effects, won logo and text

| -
. . . Windows
* Audio start recording at you own time —

https://www.bandicam.com/

https://www.youtube.com/watch?v=Aox3fR8j68U
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Teralerm

Tera Term is an open-source, free, software
implemented, terminal emulator program.

It emulates different types of computer terminals,
from DEC VT100 to DEC VT382.

It supports telnet, SSH 1 & 2 and serial port
connections.

It also has a built-in macro scripting language and a
few other useful plugins

Reset, reload and configure ports

https://osdn.net/projects/ttssh2/downloads/72009/teraterm-4.105.exe/
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RealTerm: Serial/TCP Terminal

* Serial terminal program for engineering. Ideal for development,
reverse engineering, debugging, data logging and capture, and
automatic test.

Features

* Support for Comms Ports, Virtual/USB comports & TCP / Telnet
connections.

* [12C](http://www.i2cchip.com),SPI,1-Wire Bus control support
* Binary display modes -hex,int,float,signed/unsigned

* Capturing and sending files

* Syncing and Timestamps

* Full activeX interface and full command-line control. Command
and INI files. Use as a serial port component for other programs.

https://sourceforge.net/projects/realterm/
(Excel etc)

* Bridging between two ports/tcps and Monitoring modes using
second Echo Port

* Normal, MiniTerminal, Fullscreen, Invisible (tray) views

* Send String shortcuts and Global Hotkeys, CRC's and E N D
Checksums

* Phone Unlocking support for Samsung and others
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31. BIRDS-5: A discussion of Raspberry Pi

Raspberry Pi

By: Keenan Chatar
18/01/2021
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Introduction

* The Raspberry Piis a small, affordable
and versatile computer-on-a-board

* The P1 can be used for a variety of
applications such as:

1. Robotics
2. Education tool
el s Raspberry Pi Zero
3 . Weather MODItOrlng Source: www.raspberrypi.org
4. Security
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Hardware

* The primary specifications of the Pi Zero are:
* Broadcom BCM2835 CPU
* 512MB RAM
* MicroSD slot
* HDMI slot
* Micro USB slot x2

* GPIO Header
Raspberry Pi Zero Specifications

Source:
https://commons.wikimedia.org/w/index.php?curid=53282392

e Board Design:

* Dimensions: 65 x30x5.4mm

* Weight: 9g
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Software

Media
application

N
3D 2D
application application

v
e Ubuntu Kernel driver
* Windows 10
* RISCOS

— Open Closed Binary
* The primary programming languages are: _ source . source blob

* Primary Operating System (OS):

* Raspberry Pi OS (Raspbian)

e QOther OS can be used such as:

* Python
Raspberry Pi Zero Specifications
* CProgramming Source: By Wirepath - Own work, CC By-SA 3.0,
https://commons.wikimedia.org/w/index.php?curid=19207877
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BIRDS-5 Missions

BIRDS-5 has three missions that use the
Raspberry Pi Zero:

* Image Classification (IMG-CLS)
* Double Langmuir Probe (DLP)
* Multispectral Camera (MULT-SPEC)
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Image Classification

* Classify images captured in space as a
“Good” image or a “Bad” image

[0, 1] [1, O] [1, 0]
|Good, Bad]
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Double Langmuir Probe

* Measures plasma above the Earth using two probe tips

* Components:

* Raspberry Pi Zero

DC/DC Converter

A/D, D/A Converter

Photo MOSFET

Isolat . .
>OIator Tip expanding
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MULTI-SPEC

* Capture Multi-spectral images with
various filters for vegetation and water

quality analysis
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End of BIRDS-5 reports for this month.

Thanks to Fahd for the compilation work.
- Editor
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End of this BIRDS Project Newsletter

(ISSN 2433-8818)
Issue Number Sixty

This newsletter is archived at the BIRDS Project website:
http://birds1.birds-project.com/newsletter.html

You may freely use any When a new issue is entered in to the archive, an email message is sent

ial from this newsletter out over a mailing list maintained by the Editor (G. Maeda, Kyutech). If
materia . you wish to be on this mailing list, or know persons who might be
JONLT PR ERT VRN T Il interested in getting notification of issue releases, please let me know.

source credit (“BIRDS Project
Newsletter”, Issue No., and
pertinent page numbers). project developments.

This newsletter is issued once per month. The main purpose of it is to
keep BIRDS stakeholders (the owners of the satellites) informed of
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