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Roughly taken in January of 2020

The First Africa Constellation Satellite Network
(AFCONSAT) is established as a platform to train and
develop human capital as a resource for the continent to
pursue space based missions to enhance development.
The All Nations University — Space Systems Technology
Laboratory (ANU-SSTL), Koforidua, Ghana, which is
anchoring the AFCONSAT project, developed and
launched Ghana’s first satellite called GhanaSat-1 into
space on June 3rd 2017 which carried an earth
observation mission.

-- Gladys Yaa Saah Oppong (ANU-SSTL Administrator)
12 July 2021
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The Olympic
games have
started in
Tokyo

Opening ceremony of 23 July 2021 (in Tokyo)
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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
funds of BIRDS International Core-to-Core Program, B. Asia-

JSPS provides the airfare

Workshops and for Ground Africa Science Platforms.
Station Workshops.
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01. Space Missions Design Training in Cameroon b
About Me

Hi Nji |, | am Lily Asongfac a B.Eng Electrical and Electronic
engineering graduate from the University of Buea Cameroon. |
am a space enthusiast!!!

| am presently a Space Hero Insider and also leading regional
partnerships in Africa, at Space Hero. During my internship at
Nanosatellite Missions Design, | got the opportunity to familiarize
myself with space missions design concepts and analysis, while
working on some projects. | am a member of the Space
Generation Advisory Council (SGAC) in Cameroon where | assist
with space outreach events and trainings. | am also an Open
Cosmos Academy Ambassador.

During the ActinSpace 2020 Hackathon, organized by the French
space agency, | led a team that won the second prize at the
national level with the Aerospace Baby project which is meant to
educate children aged 4-18 years old, on basic space science
and technology through hands-on interactions with electronics,
basic rocket science projects, captivating comic books and video
games.

| intend to become a Space Systems Engineer and want to use

@ Asongfac Lily Rospeen every knowledge gained, to push the space sector in Africa
forward through my contributions.
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SPACE MISSIONS DESIGN TRAINIING IN CAMEROON

2ND SPACE GENERATION WORKSHOP IN
CAMEROON

From the 1stto the 5t of June 2021, the Space
Generation Advisory Council (SGAC) in Cameroon,
organized a space missions design training in

partnership with Open Cosmos. This event was put
together by the Amazing NPoCs, Charles-Aime and
Yves Emmanuel. LinkedIn concerning the event
Flyer used to communicate the
This was the 2nd space generation workshop in

Cameroon, organized by SGAC and open cosmos.

The first one happened in February 2020, in
Yaounde Cameroon.

This second event was the first hybrid event, with
participants onsite and online.

There were so many participants from other
countries joining.

| was the main trainer at this workshop

Screenshot from my screen,
during event

BIRDS Project Newsletter — No. 66 Page 6 of 168



BEHIND THE
SCENES

SPACE MISSIONS DESIGN TRAINIING IN CAMEROON

Few weeks to the event, | had to apply to

become an academy ambassador with Open ) )
Cosmos, took a few courses to prepare me Participants attending onsite
for the interview, after which | officially

became an Ambassador, allowing me to
carryout the training in the name of Open

Cosmos.

It was an exciting opportunity for me to
learn and giveback to the community. My
basic prior knowledge of space missions

design was handy to facilitate my
preparation in a very short time.

If you want to move My setup at the only spot that had
mountains tomorrow . I .

you must start by internet. | also joined online

lifting stones today

African Proverb

_ gy -
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Screenshot during my
lecture
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SPACE MISSIONS DESIGN TRAINIING IN CAMEROON

BIG PICTURE

The first day was meant for introductions and presentations, where
we got to know the participants and where they were joining from,
gave them a rundown of the entire program, Keynote presentations
about SGAC, Open Cosmos, the New Space sector, the tool used;
BeeApp

The following days were the actual training days. The workshop was a
combination of lectures and interactive hands-on sessions.

For about 30 minutes on each day, extracurricular activities were
conducted such as cultural exhibition of Cameroon(food, music,
history, football), debates on interesting topics around space in Africa
and networking among patrticipants.

The entire event was moderated and organized by Charles-Aime and
Yves Emmanuel, The SGAC NPoCs

Event agenda
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SPACE MISSIONS DESIGN TRAINIING IN CAMEROON

Some screenshots of what
participants shared on LinkedIn

Chat box at end of training on
one of the days

REMARKS

Aside from internet issues on the last day
of the training, every other things was a
success and participants left learning a
few things, not just on how and why
space missions are designed, but also
about the Cameroon and the state of the
space sector in Africa.

E-Certificates were issued to participants
and they were so glad to share it on
social media with their feedback on how
the training went for them.

END OF THIS REPORT FROM CAMEROON
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02. The next president of the British Interplanetary Society (BIS)

Kyutech congratulates
Prof. Welch on securing
this prestigious position.

He delivered SEIC Guest
Lecture on 3 June 2021.

The British Interplanetary Society (BIS) has elected Professor Christopher Welch as its new President, following a
majority win in a ballot of BIS Council Members.

Christopher Welch is Professor of Space Engineering, Head of the Space Payloads Laboratory and Director of the
MSc in Space Studies at the International Space University (ISU) in Strasbourg, France. He has a BSc in Physics, an
MSc in space physics and a PhD in spacecraft engineering. For the BIS, Chris is currently a member of the BIS
Education and Outreach, Fellowships and Awards, and Constitutional Review committees and a member of the
Journal of the British Interplanetary (JBIS) Advisory Board.

Professor Welch is also a member of the International Academy of Astronautics and a former Vice-President of the
International Astronautical Federation and is currently on the board of the World Space Week Association, is
Deputy Chair of the Advisory Council of the Initiative for Interstellar Studies and a member of the Advisory Board
of the Moon Village Association and the Editorial Board of the ROOM space journal.

Professor Welch joined the BIS in 1979 and was elected a Fellow in 1984. From today will be known as President-
Elect until August, whereby the existing president, Gerry Webb, will officially handover duties and his title.

Professor Welch said “l am thrilled to be heading up the world-renowned BIS as its new president and am very
excited for what the future has in store for UK’s space industry and the global space endeavour. | believe that
connecting with and empowering students and young professionals is vital in order for the Society to grow and
develop. Additionally, we must continue our work towards achieving a significantly higher profile with the general
public, bringing more attention to space exploration, advancements in technology, and working effectively with
other space-related organisations and groups.”

Source: https://www.bis-space.com/bis-announces-new-president-elect/
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03. New SEIC student from Thailand; starts at Kyutech in October 2021

Profile p
/

N
c}f Self-Introduction

Name:; Ratatamanun Subsinchai (Kan) \
Nationality: Thai
Date of Birth: 10 December 1996
Graduated: King Mongkut's University of
Technology North Bangkok
\Major: Aerospace Engineering J
Contract ’4
Email: ratatamanun.kan@gmail.com
Facebook: Ratatamanun Subsinchai
s
Program: Arduino Language: Thai
SOLIDWORKS English
MATLAB Basic Japanese
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[ Exercise ]

[ Playing Music ]
[ Play various sports ]
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9 lconic Landmarks of Thailand

Grand Palace, Bangkok B”dgeKOa\:]irhtgﬁaRt')\Sfir Kwal, Ko Ta Pu, Phang Nga
/" Also known as the Temple of A symbol of the damage Located in the sublime and
the Emerald Buddha. This are suffered by Thailand during scenic Phang Nga Bay, the
major tourist destinations in the wartime, the black metal spire-like karst rises up from
Thai capital. Few people visit Bridge Over the River Kwai is shimmering waters with other
Bangkok without visiting the also known as the Death greenery—clad imestone rocks
\_famous landmarks. ) Railway in the background.
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[ Competition Metrology:

2" runner up prize in Thailand ] [ Design and Development the Rover J [ Joined KNACKSAT Team J
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1 U - CubeSat satellite

Developed by KMUTNB and funded by
NBTC.

Designed and built
Designed and built 100% in Thailand by
Thai researchers.
|
The first satellite in Thailand
the first entirely Thai-built satellite.

Launched

Launched into orbit in December 2018
by SpaceX.

KNACKSAT
(KMUTNB Academic Challenge of Knowledge SATellite)
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Research Background

{ Design and Development Sun Sensor for Nano-satellite J

[ Digital Sensor ] [ AR ]

/
A sun sensor is in the part of attitude control in the

satellite that use for measure the incidence angle of sun
rays with respect to a reference surface.

N\ /

END OF SELF-INTRO BY KAN
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04. New SEIC student from Bhutan; starts at Kyutech in October 2021

Self-introducation starts on the next page.
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SELF INTRODUCTION BY PEMAZANGMO

Name: Pema Zangmo
Date of Birth: 14" November, 1996

Education: Bachelor’s degree in Electronics and Communication Engineering from
the College of Science and Technology (CST), Royal University of Bhutan.

Experiences: Technical Consultant at South Asia Satellite Ground Station (Jan 2019-
Aug 2019); Assistant Lecturer in the College of Science and Technology (Sep 2019-
till date)

I feel extremely happy and fortunate to have received the opportunity to pursue Post-graduate Studies on Nano-satellite
Technologies (PNST) and explore space technologies at the Kyushu Institute of Technology. I am enrolled as a graduate student
under the Electrical and Space Systems Engineering. Kyutech Offers an excellent research laboratories and I am excited to learn
and get hands on experiences.

The research carried out during my graduate course will serve a larger purpose than just upgrading my education with a Master’s
degree certificate. The experiences and knowledge imbibed through this course would be used diligently and actively in introducing
a space related course/programs in my college back home. Therefore, with such assured responsibility on me, taking up this course
seriously and passionately would be my utmost privilege.
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|KnowBHUTAN inaglimpse |

Ludlow’s Bhutan swallowtail- National

Takin — National Animal Blue poppy — National Flower

“HAPPINESS is a place” and
Bhutan is that place; peaceful and
enriched with Gross National
Happiness (GNH)

. “Gho” for Men & “Kira”
Archery — National Sports b R - Niaiviarall i

for Women — National Dress
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Bhutanese Food

Bhutanese are known for their love for chillies
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| Iconic places of BHUTAN ”

Buddha Statue Punakha Dzong Memorial Chorten

Taktshang Monastery | | Chorten Kora | | Takila Guru Statue
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MYHOBBIES

I enjoy doing following:

e Events Coordination
e Literature Writing
e Learning new skills
e Dancing

e Modelling

e Hiking/Trekking

Learning VSAT Antenna installation

BIRDS Project Newsletter — No. 66
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| I\/IY UNDERGRADUATE PROJECTS

I was the project leader for my undergraduate
projects. The Project that we successfully
accomplished is titled as “Smart Electronic Chilli
Dryer” using the Arduino module as a controlling
system of the dryer.

e The project was presented in the departmental meet
and secured first top marks from the class of 28
students.

e This Project of ours bagged 15 runner up award in
the Third Student Research Meet (SRM-2018)
organized by the College of Science and

Arduino Control System

Technology. | Smart Electronic Chilli Dryer

e A mini-project was carried out as a part of the
undergraduate course. It is titled as “Standby
Automatic LED Light on Power Failure.”

e The project was presented at the 7% International
Science Congress and got the paper published.

e Sece the gist of my paper here — Eo—)

below

And the link is also shared l

http://www.isca.in/rjrs/archive/v7/16/3 ISCA-RJRS-2018-041.pdf

BIRDS Project Newsletter — No. 66
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| MY CURRENT WORK |

e Participating in the Joint Satellite
Development Project between India
and Bhutan. We are a team of four
engineers developing an APRS-
Digipeater as the secondary payload.
The APRS-Digipeater is an amateur
(ham) radio payload which has the
capability to receive text messages
from an amateur radio user and

broadcast it to the other users. R _ o o
Bhutan Team with Minister of Brazil at Shriharikota, India during PSLV Launch

Breadboard model (BBM) of the secondary payload

Illustration of APRS-Digipeater concept of operation
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| MY CURRENT WORK |

Testing the Power Circuit of the Testing the functionality test of the
payload on breadboard payload
Verifying and soldering the payload circuitry (BBM Model)
’
End of Pema’s
Self Intro
Sensitivity test set up for the payload Sensitivity test set up for the HHR
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05. Trip report: 2021 FCC amateur radio exam conducted at Oita; taken by Kyutech staff and
students

The 2021 Amateur Radio
License (FCC) Examination Trip

Kyutech Students and Staff
June 5th, 2021, Oita, JAPAN

Report written by Bram
(B. H. B. Pangestu, PNST student from Indonesia)

10 July 2021
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Amateur Radio License (at Glance)

 Amateur Radio: Amateur radio, also known as ham radio, is the use of radio frequency
spectrum for purposes of non-commercial exchange of messages, wireless
experimentation, self-training, private recreation, radiosport, contesting, and emergency
communication. The term "amateur" is used to specify "a duly authorised person
interested in radioelectric practice with a purely personal aim and without pecuniary

interest”. It is officially represented and coordinated by the International Amateur Radio
Union (IARU).

* In the United States, Amateur Radio is regulated by the Federal Communications
Commission (FCC). Although it is from the US, there is no citizenship requirement to hold
an FCC amateur license. There are 3 class of FCC amateur license: Technician, General,
and Amateur Extra.

 Amateur Satellite Operation — defined as, a radiocommunication service using space
stations on earth satellites for the same purposes as those of the amateur service. In
order to operate a satellite within amateur frequency, it is mandatory for the operator to
hold an amateur radio license (in general, min. of General class are required).
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The Conveyance (Sonic Train — JR Kyushu)

The 885 series (white)

The 883 series (metallic blue)

e Our departure (Kokura to Oita) train.

* Photos

It is 127 km
one-way trip
for around 80
minutes.

* Photos

BIRDS Project Newsletter — No. 66

* Our return (Oita to Kokura) train.
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The
E xam i na ti oh + Test situation:

e Time: 14:00 JST - Finish

* Place: J:COM Horuto Hall, Oita City

e Organiser: W5YI-VEC (NH71G, KK6BWW,
K7IPR)

« Kyutech’'s Squad - Ariel (Paraguay),
Bramandika (Indonesia), Esteban (Paraguay),
Fahd (Morocco), Fatima (El Salvador),
Sackdavong (Laos), Victor H. (Brazil)
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* The outcome from Kyutech’s squad: 1 person eligible for Amateur Extra
class, 4 person eligible for General class, and 2 person eligible for

TeSt D e b I'I ef Technician class.

* As of today (July 2021), the callsign has been assigned
(posted on FCC websites) for the Kyutech’s squad.
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Exploring Oita

* Food - BX
 Landmark - BIfFF A2 7 — & K5 ER
* Tourism spot — ¥ B D < U
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EXp ‘ O re O |ta e An emblematic local cuisine of Oita Prefecture.

F d = * Itis aJapanese tempura-style fried chicken), which
( OO mny originated in a restaurant in Oita City in 1962.
(( ° ,’ . . . . .
* The meat is cut into small pieces, dipped in soy
TO rlte N ) sauce, sake and garlic powder, rolled in tempura

powder and deep fried. Toriten is commonly served
with fresh greens and eaten hot immediately after
frying.

* ITIS DIFFERENT FROM KARA-AGE!
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Explore Oita (Landmark — Bl fF 2 7 —)

* |t was opened in 1957 to help boost the
tourism as the Beppu Tourism Exhibition.

* The tipping point is measured at 100-
metre-tall with an observation deck at a
height of 55 metres.

* |t was designed by Tachu “Dr. Tower”
Naito of Waseda University.

* Today, the tower is primarily used as TV
transmission tower and becomes one of
tourist attraction in Beppu.
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Explore Oita (Landmark —

R I7ER)

* |t was opened since November
1,1911.

* |t serves three lines: the
Nippo, Kyudai and Hohi lines.

e Limited Express Train:
* Sonic (Hakata - Oita)
* Nichirin (Hakata - Miyazaki)
* Yufuin-no-mori, Yufu (Hakata -
Beppu)
* Trans-Kyushu Limited Express
(Beppu - Hitoyoshi)
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Explore Oita (thEk

é@ 7 < Y —Hell’s tour)

e * More than a thousand years past,

[ ananssial! the Jigoku #1%Ek (“Hells”) region of
Kannawa and Kamegawa is
described as home to fuming gas
expulsions, bubbling mud, and
steaming hot water in the Bungo
Topography.

v

* |t was a place that people feared
to approach and was said to have
been an accrused land. (That’s why
it came to be known as a place of
hells).

 Some (4 of 7) of it are Japan
National Sites of Scenic Beauty.
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#1 Hell’s tour

* This place is called Oniishibozu-
Jigoku 58 A th EHIEK (“Oniishi
shaven head hell”) after the name
of the area, Oniishi, and because
the large and small bubbles of hot
gray mud that boil up here look like
the shaven heads of monks.
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#2 Hell’s tour

e Gazing out upon the mystically cool
cobalt-blue of this pond stirs images < -
of crystal-clear sea, but in the fact ™
the water temperature here is a
scolding 98°C.

* This feature was created 1,200 years
ago after the volcanic explosion of
Mt. Tsurumi.

o« MR — Umi-Jigoku
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#3 Hell’s tour

* The origins of MEE HIE -
Kamado-Jigoku’s name stem from
ancient times with the custom of
using the fumes of this spring to
cook offerings of rice to the
guardian god at the Kamado
Hachimangu Shrine Festival.

* High-temperature water and
blisteringly hot gas are expelled
here. The spa temperature is 98°C.
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VA VAVAVAN
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#4 Hell’s tour

B ILU#hIEK — Oniyama-Jigoku, named
after the Oniyama district in which it
is found, is also known by the
familiar moniker Wani-Jigoku
(“crocodile-hell”).

* The crocodiles were first bred here
in 1923 using the hot spring’s
warmth, and today the bask kept
here is roughly 100-strong.

%/ * The spa temperature is 98°C (ideal
// conditions for breeding crocodiles).
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#5 Hell’s tour

e The Shiraike-Jigoku —H jth tth %X
(“white pond hell”) is so called
because the colorless water that
spouts from the ground naturally
turns a bluish white due to the
temperature and presurre drop
when it joins the pond waters. It is
a sodium chloride hot spring
containing boric acid.

* Avariety of large-sized tropical fish
are kept on the spring grounds,
warmed by its waters.

* The spa temperature is 95°C.
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#6 Hell’s tour

* The clay is steaming hot to
the point that the steam is
red. Japan’s oldest natural
Jigoku is noted in Bungo

Tophography as “Akayusen”.

 The Chinoike Ointment,
effective for skin diseases, is
made from the red clay
produced here.

* The spa temperature is 78°C.

« M®MDithHhIEK — Chinoike-
Jigoku.
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#7 Hell’s tour

« FELHLIEL — Tatsumaki-Jigoku, a geyser, has been
designated as a natural monument by Beppu City.
Geysers are a type of hot spring that spouts out
boiling water and steam at intervals.

* The geyser here is particularly remarkable among the
world’s geysers for its short intervals between spouts
(30 — 40 minutes) for a 6 — 10 minutes duration.

END OF THE TRIP REPORT TO OITA
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06. Report from the Philippines
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https://philsa.gov.ph/news/the-diverse-marine-ecosystem-of-the-wps-observations-from-space
https://philsa.gov.ph/news/the-diverse-marine-ecosystem-of-the-wps-observations-from-space
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https://stamina4space.upd.edu.ph/.../next-generation-of.../
https://stamina4space.upd.edu.ph/.../next-generation-of.../
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https://stamina4space.upd.edu.ph/maya-1/
https://stamina4space.upd.edu.ph/maya-1/
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https://stamina4space.upd.edu.ph/upcoming-satellites/maya-3and4/ .
https://stamina4space.upd.edu.ph/upcoming-satellites/maya-3and4/ .
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07. Kyutech and the first satellite of Mauritius

23 JUNE 2021
Successful Deployment of MIR-SATT1
The MIR-SAT1 was successfully
deployed into Space from the ISS via the
KIBO Module on the 22 June 2021 at
14:55 (MUT). The first signals from the
satellite were well-received in Australia
and USA after the satellite had deployed
its antennae and solar panels on orbit.
As it passed for the first time over
Mauritius ...

https://spacemauritius.com/#news

BIRDS Project Newsletter — No. 66

Kyutech extends congratulations to
Mauritius for successfully putting into LEO
its first satellite. It is a job well done!

To assist with data acquisition for the first
few weeks, two SEIC students (Ariel and
Esteban, both from Paraguay) have tracked
this new satellite.

On the following pages, you can find their
report on their experiences with data
acquisition. Also, G. Maeda writes about his
visit to Mauritius in 2019.
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As mentioned in the past edition,
Esteban and I just initiated to learn about
how to perform satellite operations with
our senpais (5£%) from Birds 4 team. Step
by step we started to operate by
ourselves, with some difficulties when
we do it alone though but, it is part of the
process.

Timingly, the past June 22 of the
current year, at 19:55 (JST) a new satellite
was deployed from the International
Space Station by JAXA via the KIBO arm.
The nanosatellite of 1U is named MIR-
SAT1 (48868U - TLE SET). Good

opportunity to learn more about tracking.

One of the stations in Kyutech ground station
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Article by:

Ariel MANABE

Esteban FRETES
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https://spacemauritius.com/about/#Satellite

bing.com/maps

The MIR-SAT1 is the first nanosatellite from the
Republic of Mauritius, an island nation of 2040
km?2 located in the Indian ocean, about 2000 km
from the southeast coast of Africa.

To learn more from this beautiful country, look at

here:

BIRDS Project Newsletter — No. 66

Article by:

Ariel MANABE
Esteban FRETES
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The principal mission of the Project

behind the satellite, is the technology
and knowledge transfer, which is
obtained doing all the phases of Article by:

satellite development Ariel MANABE

As objetives, the cubesat have: Esteban FRETES

1) Verify the performance of the onboards
subsystems

2) Collect images of the Country (Republic of
Mauritius)
Experimental communications with other

regional islands
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Introduced a little the MIR-SAT1,
is time to talk briefly about what we
did. Our objective was to tracking the
satellite and provide the team

developers with the telemetry data or

beacon received from the MIR-SAT1I.

After deployment, there is a silence
time of at least 30 min, where you do
know nothing about how things are

going. For this reason, the first beacon

is crucial...is a way to know if you get

off on the right foot

Deployment of the MIR-SAT1 from the ISS
Success!
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Article by:

Ariel MANABE

Esteban FRETES
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The process to track the MIR-SAT1
began by downloading one of the
ground station software that supports
the project; AMSAT Pacsat Ground

Station Software. You can find more on

First, we downloaded into our
notebooks to familiarize with the
software and learn from the operation
manual. It was a good experience to be
able to use a different software than
the one we used for BIRDS-4, since we
could observe different characteristics

of it and learn from them.

Thanks to Chris Thompson (AC2CZ)
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Article by:

Ariel MANABE
Esteban FRETES
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Then we downloaded the software
into the KYUTECH ground station PC
to connect to the hardware there.

Thanks to this, we were also able to Article by:
Ariel MANABE
Esteban FRETES

learn how to configure the baud rate
for communication with MIRSAT 1,
since it uses a different baud rate
than BIRDS 4. With the help of Pooja-
san (BIRDS-3) and IZ-san (BIRDS-4),

we could configure all the , , , ,
Iz-san (left) helping Esteban-san (right) with the Ground Station setup

parameters necessary for MIRSAT-1 BIRDS-4 operation was right after the pass of the MIR-SAT1.
So we had to be fast in our procedure

tracking.
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In addition to using the AMSAT
Pacsat Ground Station Software, we
also used the KYUTECH software
ground station, with which the
operating frequency and antenna
rotation were controlled. We
managed to combine both softwares
to track a satellite! With this, it can
be concluded that although both
tools were made by different people
and institutions, we can combine the

knowledge and work together.

Article by:

Ariel MANABE
Esteban FRETES

On the left, BIRDS-4 ground station software, used for the antena
Rotator and the radio control. On the right, the AMSAT software,
used for decoding MIR-SAT1 telemmetry
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Our first attempt was successful!
We thrilled when heard on the radio
the changing sound of the white

noise and the AMSAT Pacsat Ground Article by:
Ariel MANABE
Esteban FRETES

Station started to decoded the data.
The time of the MIRSAT pass was
sometimes very similar to that of
BIRDS 4, so we had to change the
settings as soon as possible before

starting the operation of BIRDS-4.

This was also a good challenge!

Decoded telemmetry data by the AMSAT software
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Happily, we sent the data to the team. But here we did a little
mistake. We sent the team the images you already have seen.

Wouldn't it have been better to send the received frame? — Of
course, it would have been better! But, we didn’t realize at that
moment. Now, thanks to Mr. Jean Marc Momple (part of the MIR-
SAT1 team) we know that is posible to send the data trough the
software. Also, it is recommended to read well the manual (and
understand what are you reading)

After the first pass we tried few more times, most of them
without succesfull. Only one with an elevation of >60 degrees.
But still without able to send the data

At the moment, the passes of MIR-SAT1 and BIRDS-4 are
overlapped, so more experiments are not posible. We won’t stop

until seeing our data in SATGNOS. Until next time!

Article by:

Ariel MANABE

Esteban FRETES

You can see here all the necessary
Information related to many
satellites (that work with Radio
Amateur band) and the
observations made by enthusiast
people
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https://db.satnogs.org/satellite/48868

The background of Kyutech and Mauritius

In June of 2019, G. Maeda
visited MRC to see if there was
any interest in joining BIRDS-5.
This effort failed, but we still
hope to receive students from
them in the future. Goodwill
has been established.

Introductory words
by Dr Vickram, in
charge of the space
unit

Introductory words by
Dr Atchia, chairman of
MRC

BIRDS Project Newsletter — No. 66 Page 66 of 168



Above: GM takes questions

Left: Video recorded for live broadcast via
FaceBook.
Right:
GM chats with Dr Vickram.
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My talk was
broadcast live on
MRC'’s FaceBook
channel

This is Mauritius’ first satellite
— it won a free launch from
JAXA under KiboCube.
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Tea break at MRC Dr Atchia,

chairman of MRC
21 June 2021

Flag of Mauritius

BIRDS Project Newsletter — No. 66 Page 69 of 168



After lunch, Dr
Vickram,
Faraaz, Ziyaad,
and | visited
this university
— the biggest
onein
Mauritius.

Main website: http://www.uom.ac.mu/

https://www.google.co.jp/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwi2zNOi3_riAhVSzBoKHbeuAQoQjRx6BAgBEAU&url=https%3A%2F%2Fbusiness.mega.mu%2
F2016%2F03%2F24%2Flecturers-travaillant-pour-dautres-institutions-la-direction-de-luom-assouplit-les-
reglements%2F&psig=A0vVaw2u7pwp2x8nN3LYQoQxiZSs&ust=1561212275526592
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Test facilities of CeNT
of Kyutech

Dr Beeharry (Physics Dept.) 2
wanted me to show pics of CeNT

I made the full sales pitch for BIRDS-5 to members of Physics and Engineering
Department — they were interested. END OF REPORT ABOUT MAURITIUS

BIRDS Project Newsletter — No. 66 Page 71 of 168



08. Applications are open for the 7t" round of UN/JAXA KiboCUBE competition

EMAIL FROM UNOOSA:

Subject: [UNOOSA]: UN/IAF Workshop
+ KiboCUBE open for applications
From: UNOOSA Access to Space
<unoosa-access-to-space*un.org>
Date: 2021/07/16

Dear colleagues, In this update...

Applications are open for the "UN/IAF Workshop", i
Dubai, United Arab Emirates, 22-24 October 2021, in
conjunction with the 72nd International Astronautical
Congress

Registration Deadline: 31 August 2021
More information: https://www.unoosa.org/oosa/en/ourwork/psa/schedule/2021/2021-iaf.html

... email continued on the next page ...
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¥k Applications Open for 7th Round of KiboCUBE *****

Deadline: 31 December 2021

More information:
https://www.unoosa.org/oosa/en/ourwork/access2space4all/KiboCUB
E/KiboCUBERounds.html

KiboCUBE

A few weeks ago, we witnessed the 1st satellite of Mauritius MIR-SAT 1
https://spacemauritius.com/, developed by the Mauritius Research
and Innovation Council
http://www.mric.mu/English/Pages/default.aspx

successfully be deployed... (if you missed out, check out the YouTube
streaming https://www.youtube.com/watch?v=XgXMy3NDZnO0 )

The United Nations Office for Outer Space Affairs
<https://www.unoosa.org/oosa/index.html>

and our partner Japan Aerospace Exploration Agency (JAXA)
<https://global.jaxa.jp/>

are pleased to announce that we have opened applications for the 7th
round of KiboCUBE
https://www.unoosa.org/oosa/en/ourwork/psa/hsti/kibocube.html
today --- the programme that grants a 1U CubeSat deployment
opportunity from the ISS "Kibo".

=========> Applications are accepted until 31 December 2021.
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For more details on how to apply for this round, please check the
KiboCUBE rounds webpage
https://www.unoosa.org/oosa/en/ourwork/access2space4all/KiboCUBE/Ki

boCUBERounds.html

When applying, please make sure to carefully read all 4 documents under
"7th Round Documents" and also refer to the KiboCUBE Academy webinar
series for more information on how to develop, operate and utilize a
CubeSat.

KiboCUBE Academy webinar series and other webinar materials can be
found on the main KiboCUBE website
< https://www.unoosa.org/oosa/en/ourwork/psa/hsti/kibocube.html| >.

Note that a webinar will be organized to provide more information about
this opportunity.

Best regards,
The Access to Space for All team
(UNOOSA Access to Space unoosa-access-to-
space@un.org<mailto:unoosa-access-to-space@un.org>)
Space Applications Section, Vienna, Austria
United Nations Office for Outer Space Affairs (UNOQOSA)
WWW.unoosa.org <http://www.unoosa.org/>
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09. How the QR code was invented

BIRDS Project Newsletter — No. 66

< June 2021
issue of
The IEEE

Spectrum
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10. Kyutech conducted a webinar for Argentina to recruit SEIC students

Kyutech thanks Dr. Livio
Gratton (UNSAM) for
organizing this webinar
event.

There were participants
from all over Argentina.

*  +San Buenos
Luis  Ajres oo
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11. Early graduate of Kyutech attended Uganda’s independence ceremony of 1962

On the 9th October 2012 Uganda celebrated fifty years of
independence. At Lambeth Palace Library we hold the records
of Bishop Leslie Brown (1912-1999), MS 3779-3827, who was
Bishop of Uganda (1953-1960) and Archbishop of Uganda,
Rwanda and Burundi (1961-1965). His documents cover the
lead up to and the eventual independence of Uganda.

< This image of the Ugandan Independence Ceremony comes
from his 1953-1964 photograph album, MS 3826, item 3. The
British Crown was represented by HRH Prince Edward Duke of
Kent and his wife Katharine, Duchess of Kent (pictured left of
centre). The image also features Milton Obote, Prime Minister
of Uganda and leader of the Ugandan People’s Congress (UPC).
Celebrations were also held in the UK and one item in the
Brown papers is a programme from Wesminster Abbey’s
service for Uganda’s independence, MS 3817.

https://www.lambethpalacelibrary.org/content/ugandan-independence-ceremony

Continued on the next page
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The following information comes from the Office of the

President (Kyutech) via Mr. Wakabayashi of the E ﬁjﬁﬁ

International Section: TASHIRO SHIGEKI
Among the first graduates of Kyutech in 1913, Mr. HE: D) —BHEBHR[I1FRT17 (Wikipedia) ]
Shigeki TASHIRO, who was the President and then A BB (=L L%, 18004 (B:4234) 1255
Chairman of TOREY, is associated with Uganda. He =~ N wrind _ _
was the official representative of the Government of EEELHZWSGEE)SE?{L@ %ﬂ;i;f,,I/A ajjﬁc*ilf Z;E
Japan to attend Uganda’s independence ceremony Hzéﬁj‘.j% KReE . 12/ imr _’}’J’;f% EE,E‘EFEJZ
(see the previous page) in October of 1962. At that KR —HA A
time, Mr. TASHIRO was the president of the Japan-
Africa Association. R EIdAMmE S, [BRRAFPZFE(RED®EMEIL

, , RIAEEER) . AAEMFER (FEAED M TEXE)

President OIE is happy to know that Kyutech and Mkl TRl AR S HYEICAL . 4FEB D i
Uganda have this historic relationship. %, 1936FICHFEL—IV(BREDEL) ITEFHEELT

MiEL. Mt R. SR 2AESREZFEELT=, 19594 (R0
ME)AERAVE AN TIL-ZUSZT YT HENR
SRIZEAE, 1960F (B BEL—IV R FIRESH

< Issued in 2019 by BRI LT 192FICHARFFHEDOAYIASLIFADE
the Japan Embassy BEJRLOZERRELTRY EIFONT,
in Uganda https://ja.wikipedia.org/wiki/%E7%94%B0%E4%BB%A3%E8%

8C%82%E6%A8%B9
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12. Special presentation by BIRDS-4 member: Flowers of Kitakyushu

"Kitakyushu Flowers"
by

Mark Angelo Purio
16 July 2021
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July 16, 2021
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13. If you wish, you can easily view the ISS with your own unassisted eyes

Use this NASA
website to find out
when you can view

the ISS from your
backyard at home.

The ISS is easily seen
with the naked
human eye.

Use this website: https://spotthestation.nasa.gov/sightings/index.cfm

BIRDS Project Newsletter — No. 66
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14. Column #5 by Fatima of El Salvador

BPN
Espanol

- No. 5 -

Fatima Duran
El Salvador

‘ .’
'\ € @
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¢ Estudiar en el extranjero? — Parte 2

En la columna No. 4, te comparti un algunos
detalles sobre el programa Post-graduate Study
on Nano-satellite Technologies (PNST), del cual
formo parte desde octubre de 2020. En esta
ocasion, te compartiré un poco sobre la Agencia
de Cooperacion Internacional del Japdn (JICA), la
cual puede apoyar econdmicamente a
estudiantes y profesionales de paises designados
para continuar sus estudios en Japodn. Sin
embargo, JICA no tiene programas de becas
abiertos al publico. Por lo tanto, te recomiendo
visitar las oficinas de JICA o la embajada de
Japon en tu pais para obtener mas informacion.

-

9 J
j ICA Japan International Cooperation Agency

La Agencia de Cooperacidon Internacional del Japdén (JICA), se
dedica a promover el desarrollo de sus actividades con una
orientacion hacia el trabajo de campo, enfocandose en areas
como la seguridad humana y adoptando un abordaje de mayor
eficacia, eficiencia y celeridad.

%ara mas informacioén sobre JICA...
https://www.jica.go.jp/english/countries/index.html
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¢ Estudiar en el extranjero? — Parte 2

JICA, lleva a cabo una diversidad de programas los
cuales tienen como fin abordar las necesidades
especificas de cada pais. En especial, estos
programas se enfocan en organizaciones
encargadas de la creacidn de politicas, suministros
de servicios, instituciones académicas y de
investigacion. De acuerdo a JICA-El Salvador, JICA
ofrece tres diferentes tipos de cursos o programas
a nivel regional, grupal o de pais. Por ello, te
recomiendo consultar los programas que JICA
ofrece especificamente en tu pais.

Enfocado a una determinada region
geografica, tienen como fin la ejecucion

Curso e
Regional de proyectos de cooperacion técnica.
curso Ofrecido para diferentes paises, a través del
Grupal intercambio entre becarios. Estos cursos son

solicitados por los gobiernos receptores.

Curso de
A
Tlt?)rc’er Ofrecidos por paises de la region vy
ars enfocado en problematicas comunes.

Para mas informacion sobre becas otorgadas por el gobierno de Japodn, ...

https://www.studyinjapan.go.jp/en/planning/about-scholarship/

https://www.studyinjapan.go.jp/en/ mt/2021/04/Scholarship%20for%20international%20students%20EN.pdf

https://www.jasso.go.ijp/en/study j/scholarships/index.html
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UITMSAT COLUMN 15. Column #19 from Malaysia

Column No. 19

Editor: FATIMAH ZAHARAH BINTI ALl (ali.fatimahzaharah@gmail.com)

PhD CANDIDATE, LABORATORY OF SPACE WEATHER AND SATELLITE SYSTEM UITM Sentiasa Di Hatiku
SCHOOL OF ELECTRICAL ENGINEERING, COLLEGE OF ENGINEERING “UITM Always in My Heart”
UNIVERSITI TEKNOLOGI MARA (UiTM), SELANGOR, MALAYSIA

ASEANSAT PROJECT: THE MDR 2.0 & THE IMPETUS TO SDR

n 27t May 2021, the team from ASEANSAT project
had conducted another session of Mission Design
Review that was called as MDR 2.0 in presenting the
reviewed project mission based on the advices and
guidance from panels of first MDR. The lead panel, Mr
Norhizam Hamzah, the Managing Director of Mercu
Tekun Sdn. Bhd., was the panel of the MDR 2.0.
ASEANSAT team had also invited Dr Abhas Maskey, a
founder of Space Foundation Nepal, which was also the
Project Manager of BIRDS-3, as a panel of MDR 2.0. Figure 1: Some of MDR2.0 attendees at UiTM.
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Figures 2: The screenshot of ongoing online MDR2.0 presentation.

MDR 2.0 was conducted through hybrid where some of the teammates of ASEANSAT project including the
Principal Investigator, Dr Mohamad Huzaimy Jusoh and the panel, Mr Norhizam Hamzah, were stationed
together at Laboratory of Space Waether and Satellite System, Universiti Teknologi MARA, Selangor Malaysia.
The other teammates of ASEANSAT project, Malaysian Space Agency (MYSA) participants and Dr Abhas had
virtually joined the presentation through online platform. The MDR 2.0 presentation was carried on through

Google Meet application.
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The second MDR (MDR 2.0) was meant to present the
whole project’s objectives and functions (overall
missions) and the proposed operations in
implementing the two (2) missions that will be carried
out by the 1U CubeSat. The missions mentioned are:

i.  Camera mission for Earth observation

ii. Store-and-forward mission for Ground Sensor

Terminal (GST) data transmission.

Figures 3: The general concept of operation of ASEANSAT
satellite that was presented during the MDR 2.0. Dr Abhas
was giving advices on this.

BIRDS Project Newsletter — No. 66

The project manager of ASEANSAT, Fatimah Zaharah
was in-charged in presenting the MDR 2.0. The
panels, Mr Norhizam and Dr Abhas gave inputs and
feedbacks as well as some advices in reviewing the
proposed satellite operation and development.

In conjunction with that, the subsystem design
review (SDR) had been proposed. This was to ensure
the bus systems of the satellite could support the
presented satellite’s operation. The SDR is to ensure
the overall system of the satellite can be successfully
operated by the subsystems and the mission can
successfully be executed as presented in MDR 2.0.

The SDR was held in stages as follows:

i. SDR on Communication (including antenna)
Subsystem and Electrical Power Subsystem
(EPS) —was held on 17t June 2021
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ii. SDR on Attitude Determination Control
Subsystem (ADCS) and  On-Board
Computer (OBC) - was held on 15t July
2021

iii. SDR on structure — was held on 16 July
2021.

The SDR was held in stages to ensure the
person-in-charge (PIC) of the subsystem has
enough time to prepare the presentation
according to the needs of achieving the
missions’ execution.

From the SDR, we would see the clearer picture
on how to design the satellite based on the
requirements stated in MDR. The successful of
SDR would lead to the next stage of satellite
development and it will be presented during
the Preliminary Design Review (PDR)
presentation.

Figures 4: The SDR presentation through online platform.

End of Malaysia’s Column
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The following sections
are the BIRDS-5 articles
for July 2021

(compiled by Timothy of Zimbabwe)
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16. BIRDS-5: Team jack photo shoot

BIRDS 5 Team Jacket Photoshoot

By : Timothy Kudzanayi Kuhamba
(Zimbabwe)
Date: 21 July 2021
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Design of the Jacket

BIRDS-5 Project Manager, Victor

Back of the Jacket
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BIRDS-5 Team

BIRDS-5 Team members from Uganda, Japan, Morocco, Trinidad-Tobago, and Zimbabwe
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BIRDS-5 Team
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Japan Team Members
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Uganda Team Members
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/imbabwe Team Members
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BIRDS-5 African Connection
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17. BIRDS-5: Focusing for the lenses of the cameras

Focusing the lenses for BIRDS-5
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Focusing the lenses for BIRDS-5

« BIRDS-5 is implementing multispectral camera
to facilitate analysis of water quality, soll
fertility, land use and cover

Objective

* to set focus for our Cameras as we prepare
to conclude Engineering model phase for
our satellites

* The team assembled the cameras in BIRDS
laboratory and moved to the staircases of
library which has a very clear view of Sarakura
Mountain with towers
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Team work: Filter assembly

Inserting filters before fitting lens holder

Assembling of Cameras

Victor from Zimbabwe is applying torque.
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Staircase of library of Kyutech

Sarakura Mountain is about 6.4km
as the crow flies from Kyutech.

Targeted towers

\WJ/

Very hot day, the team
had to use Umbrellas. There are to two methods to perform focus:

1. Using a collimator lens or,

2. By focusing a distant object of about 2km and beyond.
BIRDS-5 team chose option two because our lens has a very
small focal length which makes it harder to get a collimator that
suits this test.

BIRDS Project Newsletter — No. 66 Page 116 of 168



Adjusting lens

With the camera connected to a display and set to preview mode,
we were able to set our lens at its center of focus before applying
Araldite.

End of
this

section
A closer view of our target after setting focus!
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18. BIRDS-5: DLP testing at ISAS (JAXA facility)

DLP Testing at ISAS

Put your own picture here

By : Kohei Kamitani
2021/ 7 /22
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DLP Testing at ISAS

DLP circuit Experiment was carried out using
the facilities of the Institute of Space and
Astronautical Science (ISAS) in Kanagawa,
Japan.

Location of ISAS

ISAS has a large chamber that can simulate
1onospheric conditions, thus the DLP
experiments were conducted there.

The actual M V rocket at the ISAS site
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DLP Testing at ISAS

FIRST: In the experiment, a
circular copper plate was used as
a probe for DLP. This probe was
placed in the chamber.

Then the respective variable
voltages created by the source
meter and the circuit for DLP were
applied to the probes.

SECOND: After that, the results of the plasma
measurement with variable voltage applied by the source
meter were compared with the results of the measurement
with variable voltage applied by the circuit for DLP.

| = ]- DLP plasma

generator

I Single
| probe

Experimental setup (top view of the chamber)

Source Meter DLP circuit
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Measurement results

ale(A)

As a result of the measurement, there was no
significant difference between the result of measuring
plasma with the source meter and the result of Volaget)
measuring plasma with the circuit for DLP using e Sauees
Raspberry Pi.

It was observed that the circuit for DLP could

sufficiently measure the plasma.

Current logarithmic sc

Test results with DLP circuit
Comparison of test results
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19. BIRDS-5: Using GitHub Desktop

Using GitHub Desktop in
BIRDS-5

By: Keenan Chatar
(Trinidad-Tobago)
22/07/2021
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It is a Code-hosting platform designed for sharing code:

Free to use

Excellent version tracking capabilities

Proper documentation and organization

Cloud repository which is accessible from anywhere
Supports easy integration of coding with multiple team
members

Private repositories for secure code storage
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Getting Started

1. Create a new GitHub account
using your student email

1. Download GitHub Desktop

1. Configure settings and Sign in
with your newly created GitHub
account
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https://desktop.github.com/

Create your first repository

A repository is the database in
which you will store all your code

. Go the GitHub home screen and

select Create a New Repository on
your Hard Drive.

Fill in the fields depending on the
code you would like to store. A
“ReadMe” describes what the
repository contains. A Git Ignore
tells GitHub which files to ignore
when saving data to the cloud
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Exploring GitHub Desktop — Main Screen

The desktop app allows you to
view the current state of your
repository

Current repo shows the name of
the repository you are on.
Current branch shows that you
are on the main (master) branch
for your repo. Publish
Repository appears because
you have not pushed your
repository into the cloud. We will
go over how to do this soon
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Changes and History

On the left you will see the
Changes and History Pane

The Changes pane shows you
changes you've made to files. At
the bottom there is a “summary”
field that you must fill in before
you commit any changes to
your master branch

The History Pane shows all the
changes made to files such as
additions or removal of code.
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Publishing

* When you create a new repository, it only
exists on your computer. Publishing to
GitHub cloud allows others to access your
repository. Select Publish Repository

* GitHub Desktop automatically fills the
"Name" and "Description" fields with the
information you entered when you created
the repository.

* Keep this code private lets you control who
can view your project. If you leave this
option unselected, other users on GitHub
will be able to view your code. If you select
this option, your code will not be publicly
available.

* The Organization drop-down menu, if
present, lets you publish your repository to
a specific organization that you belong to
on GitHub.
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Making and Committing Changes

®* Now that you ve created and published your
repository, you're ready to make changes to
your project and start crafting your first
commit to your repository.

®* Find the README.md file in your GitHub
repository and add some information to it.
Once you've saved the file. Check the GitHub
Desktop Changes Pane and you should see
the new additions you made to your file.

®* At the bottom, add a summary and commit
your changes to your master branch. Note,
this will commit the changes to your LOCAL
repository on your machine, not the one in
the cloud.

®* Once you’ve committed to your local repo,
we want to push these changes to the
REMOTE repository in the cloud. Select
“Push Origin” to publish the changes we've
just made to the README.md file.
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Remote Repository

®* Now that you've saved your local repository,
and pushed all changes to your remote
repository, you can view the changes in your
remote by selecting “View on GitHub”

® In your browser, you would be led to the
GitHub website where your repository is
hosted. Here you will see “2 commits” The
first commit was when you created the
repository. The second commit was when you
added changes to the README.md file.

® In conclusion, you've now created a
repository, published the repository to
GitHub, made a commit, and pushed your
changes to GitHub. You can follow this same
workflow when contributing to other projects
that you create or collaborate on.
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Conclusion

® In conclusion, you've now created a
repository, published the repository to
GitHub, made a commit, and pushed your
changes to GitHub. You can follow this same
workflow when contributing to other projects
that you create or collaborate on.

®* Learning to use GitHub is a bit difficult but
very rewarding when working with large
teams on large codebases.

® GitHub is used in many companies and work-
places, you will likely find yourself using it at
some point in life.

https://dev.to/g abud/advanced-git-reference-109j

®* Visit the GitHub Desktop Documentation for
more tutorials on how to understand and use

GitHub Desktop End of this section about GitHub

BIRDS Project Newsletter — No. 66 Page 131 of 168


https://docs.github.com/en/desktop
https://dev.to/g_abud/advanced-git-reference-1o9j

20. BIRDS-5: Tips for writing research papers

Tips to Research Paper Writing

By : Ramson M Nyamukondiwa
Date: 21/07/2021
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Research Papers Overview

A research paper is an essay in which
you explain what you have learned after
exploring your topic in depth.

In a research paper, you include
information from sources such as
books, articles, interviews, and Internet
sites.

You also use your own ideas,
knowledge, and opinions.

Most of your paper (as a rule of thumb,
at least 80%) must be in your own
words.

. Example of some of my Research Papers

1.DPC Codes

4 Soovoung Kim

EXIT Chart Generation for

Meixiang Zhang. an

i condiwa,
on Munyaradzi Ny amukondiw?

Division of Electro
Chonbuk national

Rams nics Engineering

University
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Typical Sections of a Research Paper
Types of Research Papers
* Title
* Abstract

For various types of Research ]
papers they are composed of the * Introduction

following sections * Materials and Methods
— * Results
* Discussion
* Conclusion
* References

* Appendices

https.//'www.allassignmenthelp.com/blog/types-of-research-papers/
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Title

Many read title but few read whole paper

Describe the contents of the paper with the
fewest possible words

Accurate, Unambiguous, specific and correct

Insert as many key words as possible
(facilitates indexing/cataloguing/computer-
based search)

Rarely use abbreviations should not be in title
Shorter the better (e.g.) <15 words

If the title is long, provide a main title followed
by a substitute e.g.

®* Software Defined Wide Area Networks (SD-
WANS): A Solution for Modern Enterprise
Network Challenges

Discussing with the supervisor is helpful

BIRDS Project Newsletter — No. 66

Abstract

*  Why you did the study (Introduction)
®* How you did the study (Materials and methods)

®* Your main results (Results)

®* Major conclusions from results (Discussion)

* In the past tense; single space. One page (50 to

350 words);

references

no table, diagrams, graphs or

®* Abstract is usually the last component to write and
refine in the paper e.g

&

My abstract of ISICS
conference paper in
Tianjin China 2015

Abstract— In this paper, we present a method to produce the
extrinsic information transfer (EXIT) chart for low density
parity check (LDPC) codes. The EXIT chart is used to trace the
transfer of mutual information during the iterative decoding.
This allows to visualise the decoding performance behaviour of
many iterative detection and decoding schemes with soft
information. In this paper. we utilise a simulation method to
generate EXIT chart which was originally proposed for turbo
codes. The generated EXIT charts for LDPC codes show that the
presented method appropriately demonstrates the performance
behaviours of iterative decoding for LDPC codes.!

Keywords— EXIT chart, mutual information, LDPC codes,
iterative process, forward error correction coding.
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The introduction [Why you started the work]

®* Basis and background

* Literature leading to logical development of Materials and Methods [What you did]
hypothesis
®* Previous studies in relation to hypothesis * Give complete details- Materials, instruments

®* Gapin literature
®* Scope of the study

* Objectives /activities proposed for investigating
hypothesis

and Methods

®* Give standard methods of statistical/chemical
analysis (but not in detail)

®* Give enough details so that other scientist can
repeat the work

® Review of literature —included in the introduction

or given as a separate section

®* Write in past tense

®* Introduction answers a series of questions
. E.g. Some of the materials | use
* What is the prOblem for my current research :>
® Are there any existing solutions
® Which one is the best
® What is the main limitation
[ J

What do you hope to achieve Courtesy to Professor K.M Liyanage, University of Peradeniya
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Results Graphical Presentation

The core of the paper (very important) My past ressarch e
Often include tables figures or both ) o}

Should summaries findings rather than providing data in detail

Be simple and clear oo o
Only give the data which is relevant to the paper =
Refer to every table or figure in the text o EXHEEEEE T B e
Should present true unmodified results Fie 4 EXT s o oo 759 d 12 e

Other ways for data/ results presentation Tabular Statistical Presentation

https://www.scielo.cl/scielo.php?script=sci_arttext&pid=S0718-18762015000100007&Ing=en&nrm=iso&ting=en

https://www.youtube.com/watch?v=JVaKg-oJnFs
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Discussion section Conclusion

It is about what the results mean . Give the tak ¢ biased is
and what are the implications of Sl _ temptation to allo YSUB SUPP ed by fac
the finding e Avoid thele n and discussion

the conclusio
State the major findings of the
study
Exp_lain the meaning of the Appendices [For supplementary data and information]
findings and why the findings are
Important * Appendices includes

Relate the findings to those f * Detailed instructions for the routine procedures
similar studies

® Derivation of formulae and mathematical equations
State the relevance of the

findings * Write-ups for computer routines

Acknowledge the study ® Screening protocols for human subjects

limitations *  Number or letter the appendices sequentially, with title
Make suggestions for further headings s in tables

research
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References Some papers includes biography Section

A. Name and year system (Harvard system)
l. In-text :

* According to Gray (2018, p. 175), there is
‘significant...

1. Reference List entry:

* Gray, L 2018, 'Exploring how and why young
people use social networking sites', Educational
Psychology in Practice, vol. 34, no. 2, pp. 175-
194.

B. Citation order system (Numeric system)
l. In-text

* Digital video broadcasting - 2nd generation
satellite (DVBS2X) defines low density parity
check (LDPC) codes as a forward error
correction (FEC) coding scheme [1].

II In Reference List

* [1] DVB Document A83-2, Digital Video
Broadcasting (DVB); Second generation framing
structure, channel coding and modulation
systems for Broadcasting, Interactive Services,
News Gathering and other broadband satellite
applications, Part II: S2-Extensions (DVBS2X) -
(Optional), March 2014.
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21. BIRDS-5: Ground sensor terminal

BIRDS-5 Ground Sensor Terminal

By: Edgar MUJUNI
(Uganda)
18t July 2021
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GST for SF-Ward Mission

One of the main missions of Birds5 satellites is the Store & Forward Mission (“SF-ward”).
Under this mission, satellites will receive, and store remote sensor data inform of messages
from the remote regions our countries. This data will then be downloaded to the main Ground
station.

The stand-alone terminals that collect this data are what we term as Ground Sensor terminals.

In BIRDS-5 SF-ward mission, Our Ground sensor

terminals will be used to:

» Collect average solar illumination measurement
from remote sensors in various regions of the
country.
collect data on the amount of rainfall, humidity and
temperature levels, and soil movements that can
be used to predict landslides in landslide-prone
areas.

BIRDS Project Newsletter — No. 66 Page 141 of 168



Ground Sensor Terminal Configuration

* These Ground sensor terminals will employ APRS, an amateur
radio-based digital system for real-time communications.

* In implementing the development of these GSTs, simplicity is
key to facilitate mass development if we need (many) data from
various parts/regions of our countries.

Initial tests on GST set-up
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Ground Sensor Terminal Development

Two ham VHF antennas 6dBi & 9dBi, most likely to be used
in our GSTs are under uplink tests with BIRDS-4 satellites.

The different components that

make up our GST can be & GST
transmission

compacted into an IP66 Spelsberg fost .
Junction box (250x180x90mm). UISS packet
Radio
END OF THIS SECTION BY EDGAR Software
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22. BIRDS-5: 1U integration

BIRDS-5 1U INTEGRATION

UGANDA JAPAN ZIMBABWE

By : Victor Mukungunugwa
BIRDS-5 Project Manager

23/07/2021

BIRDS Project Newsletter — No. 66 Page 144 of 168



The designing team

Fahd Moumni:

Fahd is a Moroccan, a graduate
from France. On the BIRDs 5
project he is responsible for
the designing of the 1U
CubeSat and space
environmental testing among
others. He recently joined
Micro Orbiter Project were he
is the project manager

1U-(PearAfricaSat-1, ZIMSAT-1)

Victor Mukungunugwa:

Victor is a Zimbabwean, a
graduate Aerospace
Engineer from Ukraine. On
the BIRDs 5 project he is the
project manager and is
responsible for the designing
of the 1U CubeSat and space
environmental testing
among others.
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Takashi Oshiro:

Takashi is Japanese,
graduate from Kyutech.
On the BIRDs 5 project
he is responsible for the
designing of the 2U
CubeSat and space
environmental testing
among others.
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Procedure taken by BIRDS 5
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Current status of BIRDS 5

Subsystem members design the PCB
schematics, brd and in cooperate 3D
footprint for the components. A

Structure designers define the

satellite configuration using CAD comprehensive checking is conducted
software (Fusion 360), check for to see conformity of the PCB design
interferences and export brd with structure. Final PCB designs are
geometry to the EAGLE software exported back the final design to
Fusion for interference checking

: The structure designers chgck The structure designers check for interference
interferences of the newly designed on a physical satellite through an integration

PCBs. If issues arise, modification is done of the whole satellite
then eventually ordering to P ban for PCB
printing and populating

If one would take a close look on each stage there is checking in each stage, these inspections are vital for they minimize cost and saves time in the long run
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Designing to Manufacture flow

Through out these stages communication is of paramount importance to avoid mistakes,
to mechanically and electrically interface accurately

Victor conducting structural inspection

to check for the satellite configuration Edgar Mujuni from Uganda doing the

and interference designing (Schematic and brd) of the Store
& forward mission and multispectral
mission

Otani checking a delivered Back Plane
Board for functionality, electrical
interface and programing of the CPLD
and mission Boss
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Camera fixing Spacers

The holes for the cameras could not fit so the
structure team designed spacers in order to fix the
camera to board. This was one of the errors identified

O
O

the two cameras

3 8

8 Screw mounting

The biggest worry was that will these
spacers sustain the random vibration
during the space environmental
testing. The structure team designed
spacers made from PEEK material
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Board preparation before integration

Component interference preventing
the mosphets from lying horizontal as
in the CAD design

To avoid short circuiting all
protruding pins are cut

P Ban Board population ,
All mosphets needs to lie down and

glued on the board to improve their
stiffness during vibration

CAD Design
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Interference Check during integration

/

It is important to check every
corner, space and components for
interference to avoid short
circuiting. Any potential short
circuiting will be covered by
Kapton tape

COMMS board and Raspberry Pi tight clearance
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The complicated integration steps

For BIRDS 5, the Mission board 1, Mission
Board 2 and rear access boards will be fixed
at the same time this 1s a unique step in the
assembly procedure

Camera Belt folding and length

It is important to glue
the belt because it can
detach during vibration
testing

The structure team confirms that the existing belt length is enough for integration
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External Dimension
* *

[2] * *

| | Positon | Measurement | = * Skewness Check
Xto-X
1 Top end 100.02
2 Middle 100.9
3 Bottom end 99.99
Y to-Y
1 Top end 100.3
2 Middle 100.00
3 Bottom end 100.4 Camera protrusion as per JAXA requirements it should not pass6.5mm from the rail end
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BPB Interference

The crystal that
interferes

with the Back
Plane Board

Despite the extensive checking, the Rear Access Board could not be fully integrated because of interference with the BPB crystal.
For this reason BIRDS 5 had to reorder the Back Plane Board. It is the Project Manager’s view that the Back Plane Board and the
Rear access board were the most complicated boards
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Rough Mass Measurement of 1U satellite

Items not Included

1 Antennae Panel
components

2  1x Multi-spec filter
2x Dp Switch cut-off
4  IMG-Class Camera holder

Harnesses , glues and
Loctite

Spring plunger
Sl plelle POD fit check was

conducted to
check if the
structure will fit in
the POD from JAXA

JAXA requires the 1U CubeSat to be 1.33kg
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Electrical |

FAB, Front access
Programmingtdebug 1 [DEYI PGC)

EPS&OBC
FPragrammingddebug 1 [DEY PGC)

CFLD

COM

Mission board 1 [ADCS, MCAMT1)
Fragrammingddebug 1 [DEY PGC)

CPLD

Mission board 2 [5-F, MCAMZ)
FPragrammingddebug 1 [DEY PGC)

CPLD

ntegration: BIRDS-5 Pin Assignment

FRiéiB, Ficar a<corr |-, ADGS, OLF, Burner Gircui, FIHG)
Pragrammingidebug 1[DEVI PGC)

CFLD

Frogrammingtdebug 2 [DEY 2 PGO)

FProgrammingtdebug 2 [DEY 2 PGD]

Frogrammingtdebug 2 [DEY 2 PGD]

Frogrammingtdebug 2 [DEY 2 PGD)

Programmingfdebug 2 (DEY 2 PGOY

Frogrammingtdebug 3 [OEYE MCLE_FP]

Programming/debug 4 [DEY3 MCLE_ME]

Programmingtdebug 4 [DEY4 MCLE_RP]

FPragrammingtdebug 4 [DEY4 MCLE_RP]

Pragrammingddebug 3 [DEY2 MCLR_S-F)]

Pragrammingidebug 3 [DEY3 MCLR_S-F)

Programmingtdebug & [DEYE MCLE_CF)

FProgrammingtdebug § [DEYE MCLE_CF)

Programmingtdebug & [DEVE MCLE_MP)

Programmingtdebug & [DEYE MCLR_MP)

UART [DEC-CORI)

UART [DBC-COMI)

UART [DEC-COMZ)

UART [DEC-COMZ]

Dt [Main2PUA For FRAZ]

O W0 [Main2PIMO for MOSFET]

CRLO[)

O ¥ [FIMOZMain]

CFLO Z)

UART (MainZF 5E)

D [f01 [MainZFIMO

UART (Main2F AE)

CPLOS

UART [MissionBoss2ADCS)

CELO[E)]

UART (FAEZNain|

UART [FAB2Main]

UART [ADCSEMissionBoss)

CPLO[10]

CFLO[33)

CELO[34)

CPLOIST

CPLONSS

LUART2 [Main2F 2E] 19 | UART2 [MaindF AB] 19 |ADCS RE[FAB2ZADOCS] CFPLO[11] CPLO[E5) CPLO[SY
UARTZ (FABZMain] 20| UARTE (FABEZMain] 20| O W [MissionBossEADCS] CFLO[1Z) CPLOI3E) 20 CELOJED
POWERSC_-Y 21 |UART [Main2MlissionBoss) Analogl 21| Analog 21| Analog

LUART [MissionBozz2Main

(m)fin] [Ma2MCAM-1 For trigar]

CPLO4]

Analog

O 0 [ ain2RCARM-1 For trigar]

CPLO13]

O W0 [Main2MCARM-1 For MOSFET

CPLOS)

O W0 [Main2MCAM-1 For MOSFET)

CPLO[1]

78| SP1_CE[MCAM-ZMURM] CFLO[IS)
30| SEI_MOSICARAZIMURM] CPLO[IE]

CPLOZ]) 31 [ SPL_ IS0 [MURM-IZIMCAR) CRLO[I7]

32 | TEMP_G |- panel] SPL_ OS] [MainzhAUHM) CPLO[ZZ 32| SP_SCKIMC AM-IZMURN] CRLO[IE]
33 |POWERSC_-Z SPL_MIS0 [MURMENain] CPLD(Z3 23| AR T[MiszionBozssZC Al-] CPLO[H]

POWERSC_-Y

SP1SCH [Main2h LR

[l AM-2 for trigar]

CPLO24

CPLOE)

LLART[MCAM-12MizsionBoss

CPLO[20

Analog

LART[MiszionBoss25-F)

CELO[ET)

Analog

UART [MissionEoss2-CkOLF]

CPLOET]

CPLD[3E) 28| UART [-CaDLP2MizsionEoss) CPLO[G2)
CPLO[E) 28| O #0 [MissionBioss2|-CHOLF] CPLO[GS)
CPLD[4]] 30| SPI_CS [Ho2MURM] CPLO[G4]
CPLO[41] 31 | SPI_MOS] (-SR] CPLO[GA)
CPLO[4Z) 32| GFL_MISO [-C2MUERN) CPLO[GE)
CPLD[43] 33| SPI_SCK [-C2lURM] CPLO[ET]

CPLO[44

CELO[#5]

SP|_CS [PINDZMUEM)

CPLO[GE

CPLO[E3]

TEMP_4 [+' panel]

O i [Main2MCAM-2 for MOSFET)

CFLO 7

Kill S 8| kil S

DEF_Sw-1 40| OEP_Sw-1

OEF_Gw-2 41| OEF_Sw-2

DEF_S'w-3 42| O WO [MainzMission Bass For MOSFET)

DEF_Swi-4 +3[0 w0 (0BC-COM3) 43|00 [OBC-COM3)

TEMF_& 44| 0 W0 (OEC-COMM) +4| 0 /0 (OBC-COM4)
45| 0 W0 [DEC-COMS) 45|00 [DEC-COMS)
+6[0v0 (OBC-COME) 46|00 (OBC-COME]
47| Enalog (OBC-CORT) 47| Enalog [OBC-COMT)

UART([S-F2MissionBozss]

CELO[#E)

SPL_MOS] [FINOZRALE M)

CFLO[70)

O 10 [MissionBoss2S-F for MOSOETT)

CELO[#7)

SR MIE0 [MUSMZPING]

CPLO7Y)

40| O W0 (MizzionBozz25-F for MOSOETZ) CELO[#3) 30 5P1_SCK [MURMEZRIND] CPLO[72)
CFLO[Z5) 1| O W0 (MainZhC A2 for trigar] CELOj#3) 41 [UART [MissionBosszFING) CFLO[73)
CPLO[ZE) 42| O W0 [MainZMCAR-2 for MOSFET) CRLO[50) 42| UART [FINDEMissionEass) CPLO[74)
CPLO[Z7) [+3[ SPI_CE[MCAM-ZEMLEM] CPLO[EY) 43[ 010 (MainZPIRO for MOSFET) CPLO[75)
CFLO[Z3) 44| SP_MOSIACAN-Z2MURRT] CFLO[52) 44| 010 (FINOZMain) CFLO[7E)
CPLO[23) [45] 5P| MIS0 [MURM-2ZMCAR] CPLO[53) 45[ 010 (MainZFINO) CPLO(77)
CELO[30) SPLSCK[MCAM-22MUEM) CRLO[54] CPLO[73)

CPLO[)

UART[MissionBoss2MCARM-2]

CELO[5E)

Eattery GMD

Pin Assianment

CPID Assainment

fnalog [OEC-COME

17 Pin Connectors

Analog [OEC-COME

Roard Interface

Version

Subhsvstem Interfaces

CPLOZE

-

a0

UART[MCAM-22MissionBoss

CPLO[EE

CPLD pin Assignment

The BIRDS 5 configuration has a Mission Boss and CPLD that makes the integration easy in that even if there is a mistake on the pin
assignment, there is no need to re-order the board. The pin assignment can be adjusted by the CPLD code.
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Some lessons learnt

* Documentation of 1dentified errors or mistake, monitoring, error rectification
and review of documents 1s very important.

* It 1s important to make 3D footprints for all components on the Eagle so that
when uploaded to Fusion, interferences will be 1dentified.

* It 1s better to spend more time checking that to reorder boards.

* During the BBM stage, most adequate testing 1s necessary to avoid
complications during EM stages.

* Covid 19 has had a great impact on team working together and subsystems
need to complete tasks at the same time to avoid stagnation of other
subsystems related.
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End of BIRDS-5 reports for this month
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23. GST Column No. 9

GST Column

Nineth Issue:

Fatimas Research Seminar
by

Pooja Lepcha and Fatima Duran
22 July 2021
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KYUSHU INSTITUTE OF TECHNOLOGY

Laboratory of Lean Satellite Enterprises and In-Orbit Experiments

RESEARCH SEMINAR #1

FATIMA GABRIELA DURAN DOMINGUEZ
July 14t

Fatima gave her first research seminar presentation before Cho Lab on
14% July 2021.
This article shows a few of the slides taken from her presentation that
are important for GST Builders to understand.
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LoRa Modulation

What is LoRa?

LoRa spread spectrum is a patented modulation
developed by Semtech based on the Chirp Spread
Spectrum (CSS) modulation.

Provides... Fig. 1. LoRa vs. Other Wireless Technologies. Source: Semtech
Long range
Low-power consumption
Low data rate

Can be easily integrated with existing networks
and enables low-cost, battery-operated Internet of
Things (IoT) application

More complex and resilient to background noise

Doppler effect resistant . .
Fig. 2. Applications of LoRa. Source: Semtech
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Parameters of LoRa Modulation

Forward Error Correction

Error correction bits added to the transmitted
data.

To restore the data when data is corrupted by
interference. Fig. 3. LoRa Gateway (left) and End-Node (right)

Coding Rate (CR)

Proportion of the transmitted bits that actually

T ) Fig. 4. A byte with error correction bits (CR=1)
carries information.

For LoRa, CR =1,2,3, 4 BW
R, = o5F (symbol/ sec)
Symbol Rate (Rs)
BW
Effective data rate (Rg) Need to count for error Rp = SF X (bit/ sec)

X
SF
correction bits. 2 (4 + CR)
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Parameters of LoRa Modulation

Types of packets modes
Explicit header
Implicit header

Elements of LoRa packets
Preamble
Header (Optional)

Data (Payload)
Fig. 5. LoRa packet format
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Doppler Effect

 Definition
= Discovered by Cristian Doppler (1803-1853).

= The observed frequency of any source (sound, radio, light, etc.) to
differ from the radiated frequency of the source if there is motion
that is increasing or decreasing the distance between the source
and the observer.

[ Considerations

* 1. Distance between the source and receiver remains constant.

* The frequency of the source and received wave forms is the same.
* 2. Distance between the source and receiver increase.
* Frequency of the received wave appears lower than the source wave form.

3. Distance between the source and receiver decreases.

His biography by Wikipedia:

* Frequency of the received wave form will be higher.
https://en.wikipedia.org/wiki/Christian_Doppler
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Research Objectives

O Primary Objective

= Demonstrate the adaptability of LoRa modulation in space environment.

J Secondary Objectives
= Evaluate the Doppler Effect in LoRa modulation for satellite communication.
= Develop a testing method to evaluate the resistance of LoRa modulation to Doppler Effect in orbit.

= Check the compatibility of using commercial ground terminals with LoRa receiver board.
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LoRa receiver Design
Objective

Provide BIRDS-countries a LoRa receiver
following the design of the LoRa board of
KITSUNE.

Requirements

Similar design to LoRa board of KITSUNE.

Fig. 6. Mounting Board, LoRa Board, KITSUNE

Fig. 7. PCB of Simplified LoRa receiver
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Simplified LoRa receiver

Vit USE THTIT N
port ew design
\ = Reduced number of receivers (2)
-l o _ AN 111l . RFMOS
= EDEu 111 ||| il = 1 Flash Memory
BT - |:| . 2 USB ports
Mini-USB S 1 = 3.3-5 V Power Supply
port
3.3V-5V
Power Supply

] I-l;' [i76m
o 1T
“hy ll],!

Flash
Memory

Designed oy Fatima Juran
Fig. 8. Mounting Board of Simplified LoRa Receiver
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Functionality test setup and results

Monopole
Antenna
1 Functionality Test
Results
= Both receivers
Figure 1. Simplifi~d T ~P~ boned can operate and
Power supply receive data
I normally.
GST
Fig. 10. GST and LoRa board functionality test setup
I I USB
P R—

connection T H E
END

Fig. 9. Simplified LoRa Receiver setup for testing
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End of this BIRDS Project Newsletter

(ISSN 2433-8818)

Issue Number Sixty-Six

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

You may freely use any
material from this newsletter
so long as you give proper

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

When a new issue is entered in to the archive, an email message is sent
out over a mailing list maintained by the Editor (G. Maeda, Kyutech). If
you wish to be on this mailing list, or know persons who might be
interested in getting notification of issue releases, please let me know.

This newsletter is issued once per month. The main purpose of it is to

keep BIRDS stakeholders (the owners of the satellites) informed of
project developments.
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