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. e Aukana Buddha statue is a religious sight to Sri Lankans.
10. ZIMSAT-1 Ground Station Progress is located in the village of Aukana near Kekirawa in north central
11. BIRDS-5: OBC subsystem province Sri Lanka. It is quite similar to near by Sasseruwa
Buddha Statue. It was built by one person named Barana. It took
12. BIRDS-5: Lean management approach nine years to complete. The statue which has height of more than
13. BIRDS-5: PINO power line 46 feet was carved out of a large granite rock face during 5th
c c century.
14. BIRDS-5: Genetic algorlt.hm ) The story behind the two statues mentions that they were built by
15. BIRDS-5: BPB and PINO integration test amaster and his pupil as a part of a competition between master
_C. R and pupil. The story goes that the master constructed Aukana
16. BIRDS-5: Space activity law statue while the pupil made the Sasseruwa statue. The first to
complete his statue had to notify the others by ringing a bell.
Master (Barana) managed to complete Aukana statue first and
won the competition.
-- Submitted by Chamaya (9-yr-old relative of Tharindu)
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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-
Africa Science Platforms.

JSPS provides the airfare
funds of BIRDS International
Workshops and for Ground

Station Workshops.
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for Nanosatellite 01.BIRDS-5 media news in Uganda

Ugandans were ecstatic when
they saw the first satellite
newscast

By OMARA Bonny

December 11, 2021
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Vision 2040

BY PAUL MURUNGI

ganda has joined 12 African

countries in the space technolo-

gy race in a very big way by prop-

ping into orbit the first satellite
dubbed - PearlAfricaSat-1 with expect-
ed launch in August 2022.

The PearlAfricaSat -1 is the latest mis-
sion from the Joint Global Multi- Na-
tion Birds Satellite project, a multina-
tional programme to help countries
build their first satellite.

Numerous countries from across the

Ugandans were elated to see the first A<

satellite newscast.

The first publication was made by the Uganda Media Group, shortly
before the internet was launched, as well as local radio stations in

Uganda and throughout Africa.

/ ate engineers were

Three Uga;ndan g;a;d.;f

successfully enrolled

globe including; Africa,Asia,and South otun: e dlont olonll

. 1 - s It is Mujunu, and Derrick :
Americ g have benefitted from this pro i Telguse,;z:: undortake
gramine. ) Sec- cause was envis-

The initiative to build Uganda's first = aged tolast foraperiod N

‘ _ g = of two and halfyears. et —
satellite began in October 2019, as part o T : nn et
of a directive by President Museveni to i ganda has joined 12 African ; T

.. N - countries in the space : mm‘:m:n‘ %
the Ministry of Science, Technology,and r gy race ina very big way by prop” Ve e g

. . . i ping into orbit the first satelite - " Taerem s wend waltes
Innovation to put in place a National dubbed — PearlAfricasat-1 with expect- : e
. ed"“”“h‘“mﬁzu,ehmmi& : . Thesame aisite s s

Space Agency and Jnstltute. go?m clobal Multi-Na- -

The collaborative research agree- uo:ax;ndssm!hﬁimfl;g‘“‘;‘;“; oo shm e sy
ment was signed with Kyushu Insti- ﬂﬂum‘ﬂm&m B e A
tute of Tecl‘molc_)gy (Kyutech), Japan to mgm% e m\g&m
enroll and upskill three graduate engi- Awen e e R

. . B s i 7 e PO
neers to design, build, test, and launch 'ft'gl;;’e“b"";;"en e oéw:;‘:erzow aspait A ‘m‘“ mm-&:ﬁ
the first satellite for Uganda. ﬁamwdbgﬁdmtuw A ; ‘7 g & m”‘e‘mmw.amz\“‘;‘::\'\;ﬂw Nrsom:  SESRIEEE
@ Lo ence, A ey o Py ;,“;9"*..9“ mmp\‘l\d‘ ] 5
Consequently, three Ugandan grad- Wmmﬁﬂa@%. iy ',spacvqu;g;;;;':‘:::wmumwm““*“““ b R -‘m‘,\emen\edamonwa““‘gm a@“:;?;;:é'&“
. pre (e 2 = o 2 H 5 A Sv & 7 &
uate engineers were successfully en- %ﬁiﬂwm"‘mwm agree- ;N@%thmg';o,cwmsv oy m&pmd";d?m e ltispectral mission NI
e o : i- { munication: DOt TORR TR
rolled by Japan among them; Bonny The O dighedawith SYshu IS Sy TR e o e information orcom- & TH€ T e I REEEE. - et
. , ment Was - 5.~ (Kyutech),Japan t0 to collect S o e -, Qe
Omara, Edgar Mujunu, and Derrick Te-  tuteof O hree graduate engi _ eneratyconsS SO UL s A = vey
buseke to undertake a cause that was el e build test, and 1auneh £ | gorvation Or TemOtE SRS L L on - Wt wpaae L 28
d L noars to desigl, A e _ % servation OLTEFL | ellites navigalion = m\nu\e\\\\ﬁ“m\& PPN '\

envisaged tolast for a period of two and Newspaper snippet

halfyears.

BIRDS Project Newsletter — No. 71 Page 5 of 101




) Bloggers

Uganda to Launch its | , |
. . . 4 Africa Facts Zone ritetvug @ritetvug - 4d
FII’St Satelllte IN 2022 ~/ Deceppefat R100- 0 F{ite‘..'.\!.. UPDATE: Uganda has joined 12 African

) . UGANDAN SCIENTISTS COUNTDOWN TO FIRST SATELLITE LAUNCH == countries in the space technology race
By Joshua Faletl - December 8, 2021 Three Ugandan graduate engineers were successfully enrolled by Japan among them; Bonny in a very big way by propping into orbit
Omara, Edgar Mujunu, and Derrick Tebuseke to undertake a cause that was envisaged to last for a N s
the first satellite dubbed -

period of two and half years.
Uganda has joined 12 African countries in the space technology race in a very big way by PearlAfricaSat-1 with expected launch in
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Uganda's President Yoweri Museveni attends his swearing-in
ceremony at the Independance grounds in Uganda's capital

Kampala, May 12, 2016. REUTERS/Edward Echwalu - RTX2E18C OPILA THOMAS®? @OpilaTho... - 3d
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Uganda is preparing to launch its first satellite seriousness in developing Africa
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National Space Agency and Institute.
https://africanews.space/uganda-to-launch-its-first-satellite-in-2022/
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02. The Government of Paraguay recognizes Kyutech’s BIRDS-4 achievement

Kyutech receives honors from the Government of Paraguay
on 21 November 2021

Photo report by T. Wakabayashi
International Affairs Division of Kyutech
16 December 2021
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Kyutech President receives the National Order of Merit "José Falcon" from the Republic of Paraguay

on 21st November (Sunday) at 18:30-19:30 hours at the official residence of the Ambassador of Paraguay to Tokyo

Dr. Yuji OIE, the President of Kyutech received the National Order of Merit “José Falcon” from H.E. Dr. Euclides ACEVEDO
CANDIA, Minister of Foreign Affairs of the Republic of Paraguay who were visiting Japan.

The Merit was awarded for Kyutech's contribution for the success of Paraguay'’s first satellite named “GuaraniSat-1" which
was developed by Paraguayan international students participating the “Joint Global Multi-Nations BIRDS Satellite Project
(BIRDS-4)” at the Graduate School of Engineering of Kyutech; and was deployed from the International Space Station
(ISS) Japanese Experiment Module “Kibo” in March this year supported by Japan Aerospace Exploration Agency (JAXA).

o | S e S = i ]
2 i = Y . 3 i ]

Figure 1: (Right) H.E. Dr. Euclides ACEVEDO CANDIA, Figure 2: H.E. Ambassador Raul FLORENTIN ANTOLA (right),
Minister of Foreign Affairs of the Republic of Paraguay Dr. Hiroshi YAMAKAWA, President of JAXA (left),
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In his acceptance remarks, Dr. Yuji OIE stated that the honor of receiving the Merit should be shared with
Prof. Mengu CHO for his remarkable commitment as the director/supervisor of the BIRDS Program and with the
international students from Paraguay for their hard work with the BIRDS-4 project members to make the historic

achievement of the 15t Paraguayan satellite (GuaraniSat-1).

Figure 3: Awarding remarks by the Minister ACEVEDO Figure 4: Acceptance remarks by the President Yuji OIE
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Dr. Yuji OIE also expressed his respect and sincere gratitude to the Republic of Paraguay, Agencia Espacial del Paraguay
(AEP), and JAXA for their support for the project and acknowledgement of this Merit. He also stated that Kyutech would like to
make further commitments to enhance Japan-Paraguay partnership development through not only the area of Space
Engineering but also various areas of science and technology.

To celebrate this Award, there were 25 participants including JAXA staff, the officials of the Ministry of Foreign Affairs of Japan
(MOFA), Ambassadors of Uruguay, Chile, Brazil, Ecuador, Mexico, and Argentina.

Figure 5: H.E. Ms. Melba Maria Pria Olavarrieta, the Ambassador Figure 6: H.E. Mr. Guillermo Juan Hunt, Ambassador Designate of
of Mexico to Japan the Argentine Republic to Japan
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The delegates from Kyutech were: the President Yuji OIE, Prof. Dr. Mengu CHO, Mr. Toshiro WAKABAYASHI of International
Affairs Division (author of this photo report), and Kyutech international students from Paraguay (Mr. JARA CESPEDES Adolfo
MANABE SAFI Ariel Mazaru).

A

Figure 7: Prof. Mengu CHO (second from the left), Figure 8: Mr. Adolfo JARA gives the ph_oto of Figure 9: Kyutech’s Paraguayan delegates
and Mr. Adolfo JARA (third from the right) Paraguay taken by the BIRDS-4 satellite to the

Minister ACEVEDOH.E.

The Ceremony
ended with

- | & beautiful music END OF

Figure 10: Q | B played with THIS
the National Order L Paraguayan

ga Il\gg:]lt "José traditional PHOTO

instruments REPORT
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03. Also mentioned at Kyutech’s website
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https://www.kyutech.ac.jp/whats-new/topics/entry-8679.html

Kyutech President receives the National Order of Merit "José Falcon" from
the Republic of Paraguay

Update:2021.11.25

On 21st November, Dr. Yuji OIE, the President of Kyutech received the National Order of Merit “José Falcon”
from H.E. Dr. Euclides ACEVEDO CANDIA, Minister of Foreign Affairs of the Republic of Paraguay who were
visiting Japan.

The Merit was awarded for Kyutech's contribution for the success of Paraguay’s first satellite named
“GuaraniSat-1" which was developed by Paraguayan international students participating the “Joint Global Multi-
Nations BIRDS Satellite Project (BIRDS-4)" at the Graduate School of Engineering of Kyutech; and was
deployed from the International Space Station (ISS) Japanese Experiment Module “Kibo" in March this year
supported by Japan Aerospace Exploration Agency (JAXA).

In his acceptance remarks, Dr. Yuji OIE expressed his respect and sincere gratitude to the Republic of
Paraguay, Agencia Espacial del Paraguay (AEP), and JAXA for their support for the project and
acknowledgement of this Merit. He also stated that Kyutech would like to make further commitment to enhance
Japan-Paraguay partnership development through not only the area of Space Engineering but also various
areas of science and technology.

| B .
Awarding remarks by the Minister ACEVEDO

(Right) H.E. Dr. Euclides ACEVEDO CANDIA, Minister of
Foreign Affairs of the Republic of Paraguay

https://www.kyutech.ac.jp/english/en-news/topics/entry-8678.html
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On the occasion of
Kyutech receiving the
National Order of Merit
"José Falcon" from the
Republic of Paraguay,
the Head of the
Paraguayan Space
Agency (AEP) issued this
letter (dated 21 Dec
2021) to Kyutech
President Oie.

® GOBIERNO P
= NACIONAL de fu genle

3 ; s
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21 December 2021.

Nota AEP N°654/21

Dear

Mr. Yuji Oie

Kyushu Institute of Technology (KYUTECH)
Japan

The Paraguay Space Agency greets and congratulates you on receiving the Order
of Merit "José Falcon" conferred by the National Government of the Republic of Paraguay and
delivered by His Excellency Mr. Euclides Acevedo, Minister of Foreign Affairs of our country.

This great event reinforces the commitment between our institutions to continue
working for greater collaboration and provide more and better opportunities for our young people.

The Paraguay to Space Project with GuaraniSat-1 is a success, for which AEP is
very grateful, and I hope that AEP and KYUTECH continue working together on this and other
projects, to achieve high institutional goals and strengthen space science and technology in our
country. To move forward in the field of space cooperation, the AEP representatives who will be in
contact with Kyutech, are:

- General Director of Development Aerospace: Alejandro José Roman Molinas.
aroman@aep.gov.py. +595971205095.

- General Director Legal and International Affairs: Hebe Luisa Romero
Talavera. hromero(@aep.gov.py. +595981866521.

In the hope of being able to count on your distinguished collaboration, I take this
opportunity to greet you with the highest consideration. Happy year 2022 for all of Japan.

p \.\'
Cnel DEM (R) Lia ll\virm:mn Diaz
Minister
Head of Paraguayan Space Agency

Avda. Mcal. Lépez y 22 de Setiembre, bloque B, piso 7 Asuncion - Paraguay
Email :info@aep.gov.py Tel.: +595 212490242

Web :www.aep.qov.py
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04. Paraguay's first satellite, GuaraniSat-1
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In 2021, the Japan Association of Latin America and the Caribbean published this summer issue of its main
publication: ST 7 AABEER. It contains an article about Paraguay’s first satellite — and it was written
by Prof Cho in Japanese. It is reprinted on the following pages. English and Spanish translations were
published in Issue No.70 of the BIRDS Project Newsletter.
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05. Highlighting Japan: The Charms of Japan's Islands

HIGHLIGHTING

Japan No. 162 (November-2021)

The Charms of Japan’s November 2021 edition of Highlighting

Islands Japan is now available.
Japan is not connected to a continent,

and the entire country is composed of

% islands. Many of them are characterized
o by their rich biodiversity and unique
culture, and some have been inscribed as
UNESCO World Heritage Sites for these
reasons. In this month's issue, we take a
look at some of the beautiful and diverse
islands of Japan.

Japan

GO HERE TO DOWNLOAD THE PDF OF ISSUE NO. 162
https://www.gov-online.go.jp/eng/publicity/book/hlj/20211101.html
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J LT Ti g THE CHARMS OF JAPAN'S ISLANDS

Omura Beach on Chichijima Island, one of the Ogasawara Islands Yellowdaylilies on the cliffs of Sado Island
Phate Courtesy of Ogasavara Vilage Tourism Bureas Photo: Courtesy of Nigata Prefectural Tourst Assodasion

THE CHARMS OF

JAPAN’S ISLANDS

=

mmit of Mt. Misen overkoking islands in the Seto Inland Sea
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06. IAA Latin American Symposium on Small Satellites - Quito - March 2022

Subject: IAA Latin American Symposium on Small Satellites - Quito - March 2022

From: Livio Rafael Gratton <gratliv*iit.edu>
Date: 2021/12/11
Estimada/o Colega (*English text is at the right*):

Queria agradecerle su participacion y/o interés en las ediciones anteriores
del Simposio Latinoamericano de la Academia Internacional de Astrondautica

sobre Pequeiios Satélites, organizados en Argentina, y pedir su apoyo para
el tercer evento, que tendra lugar en Quito, en marzo proximo:

https://www.sideralisfoundation.org/iaa2022la

La fundacién Sideralis, con el apoyo de EXA y otros organismos ecuatorianos
estan realizando un gran esfuerzo para organizar un evento exitoso y
productivo. Este afio sera de caracter conjunto, con el Workshop de
Cubesats, que se venia realizando en Brasil desde el afio 2015.

Contamos con su colaboracion en la difusidon del evento, y estamos ansiosos
por recibir sus abstracts para enriquecer las sesiones técnicas con sus
ideas y logros.

iEsperamos verla/o en Quito!

Livio Gratton
Co-Chairman
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Dear colleagues:

| want to thank you for your interest/participation in the past
International Academy of Astronautics Latin American Symposia on
Small Satellites in Argentina, and ask for your support for the 3rd
edition, to take place next March, in Quito, Ecuador:

https://www.sideralisfoundation.org/iaa2022la

The Sideralis Foundation, with the support of EXA and other
Ecuadorian organizations, are making a big effort to host a great
event. This time it will be done jointly, with the Cubesat Workshop,
organized before in Brazil since 2015.

We count on your collaboration in sharing this information with
other experts, and we are eager to receive your abstract to enrich
the technical sessions with your ideas and achievements.

We hope to see you in Quito!

Livio Gratton
Co-Chairman
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07. Kyutech staff and students deliver 6U KITSUNE satellite to JAXA

KITSUNE Delivery to JAXA

by Pooja Lepcha (PNST, Phd, Bhutan)
November 18, 2021
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Satellite preparation before delivery

The satellite’s battery was fully charged and memories for all the PIC were reinitialized by the
software team for both main bus and SPATIUM .
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Satellite preparation before delivery

Tobata Campus
(destination JAXA@Tsukuba)

The satellite was then packed into a protective case and safely packed into a
Pelican case. The satellite was picked up by a trucking company (shown above).
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Necmi and | started This was our

early in the morning Shinkansen
from Kokura

We stopped briefly in Tokyo station G
for lunch before heading to Tsukuba S =S
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We started the day early with a hearty -
breakfast. We took a taxi from Tsukuba When we arrived at JAXA, the truck

station to JAXA Space Center. carrying KITSUNE also arrived at v A
the same time Necmi carrying KITSUNE
satellite @JAXA
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Day 2 Target: Delivering KITSUNE

We were led inside JAXA clean room and fit check was
performed. It was an exhilarating experience when HTV
engineers brought the actual JSSOD POD and performed fit check
with KITSUNE.

We completed the delivery procedure and bid final farewell to
KITSUNE after having worked on it for almost 2 years.
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Visiting the Space Dome

As | was already at JAXA center, | thought it would be a good experience
to visit the space dome. Due to COVID restrictions, they allowed visitors
only with reservations made at least a month before. Thankfully, I was
allowed to enter despite not having made a reservation.

It was an amazing experience to see actual size satellite models that were
developed by JAXA. End of Pooja’s Photo Report
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UITMSAT COLUMN 08. Column #24 from Malaysia

Column No. 24

UN WEREITI
TEKNOLOGI
MARA

UiTM Sentiasa Di Hatiku
“UiTM Always in My Heart”

Editor: FATIMAH ZAHARAH BINTI ALI (ali.fatimahzaharah@gmail.com)
PhD CANDIDATE, LABORATORY OF SPACE WEATHER AND SATELLITE SYSTEM
SCHOOL OF ELECTRICAL ENGINEERING, COLLEGE OF ENGINEERING
UNIVERSITI TEKNOLOGI MARA (UiTM), SELANGOR, MALAYSIA

A VISIT TO FIG FARM FOR GST INSTALLATION PLAN

AS an initiative to expand the application of ground sensor terminal (GST), UiTM team has conducted a
visit to a fig farm located in Selangor, Malaysia, in order to see the potentiality to support the existing

system of the vegetation process through a satellite technology. The visit has been done together with a local
startup company as a collaborator in the ground sensor project. The fig farm belongs to a local agriculture
company that offers opportunity to researchers to provide any prospective advancement for smart plant

monitoring system.

GST is one of technologies that can be used for smart plant monitoring. Through the satellite’s transmission
network, the data collected by GST can be transmitted to the ground station located far away from the farm.
The data collected by GST will be a sensor data measuring the health status of the plant.
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By having the data from GST, operator(s) at the ground station can analyze
the received parameters to see any anomalies (detection process) for
further action to be taken. The process can reduce the number of times for
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= a personnel to visit the farm, thus,

reduce the cost and time as well. GST is
an application that can effectively
complement the existing system used
at the farm by providing an early
monitoring data through the
transmission of satellite’s signal.

ub The fig farm that we have visited is

using a greenhouse farming practice, as
shown in the pictures here. With the
conditions of the plants in the
greenhouse, it seems possible to install

! the ground sensor to monitor any

crucial parameters such as soil
moisture, temperature, and NPK level.
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As explained by the owner of the farm, the fig tree requires dry and hot §
weather to survive, though frequent fertilization and watering are needed | %
to ensure the fruit production and healthy plant. :

The pictures here show the condition
of a fig tree with fruits in a
greenhouse. The fig trees here were
pruned regularly to ensure the trunk
does not overgrow and aggravate the
personnel to harvest the fruits.

There is an irrigation system that
provides constant water and fertilizer
to the plants in each of the
greenhouse. However, with smart
monitoring system, it can reduce the
cost of the vegetation process by
providing an adequate data on when
and how much water and fertilizer
needed for each of the plants.
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The picture on the left shows the condition on how each of the fig trees
acquire the water and fertilizer for the soil.

- - - -
=% e = v ! -
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During the visit, we have conducted a test to see the possibility to use the

frequency of GST’s antenna such as
LoRa and VHF band. The test was
conducted using the handheld
spectrum analyzer named as RF
Explorer. The instrument showed that
at some areas at the fig farm, the
frequencies within the set range are
currently used as the gain obtained
were quite high. Thus, it is not
advisable to install the GST at that
particular areas to avoid any unwanted
interference. The location of the GST
installation was determined during the

| visit including on where the solar power

system and antenna will be located to

~ensure a success signal transmission.
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The visit to the fig farm was very
fruitful in which a lot of inputs and
information were gathered and
exchanged in order to ensure the
success of the GST installation and
process. The visit did not just end at
the fig farm. We continued our site
visit activity to an oil palm plantation
located near to the fig farm. This visit
will be covered in the next issue.

End of Malaysia’s
Column for this
month
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4th Space Council meet, bolster inter-agency cooperation for
SSTAin PH

aoeds auiddijiyd

Philippine
Space Members of the Philippine Space Council
(PSC) convened for the 4th Philippine
Agency Space Council Meeting on 07 December
2021. The meeting was hosted by the
—_— Philippine Space Agency (PhilSA) as
council secretariat, and was conducted in

a hybrid set-up.

wielbold
90edSHYNINWVLS

The meeting tackled updates on PhilSA’s

: - build-up of a local knowledge workforce,

PREPARED BY: e ey — expansion of the local space industry,
X iy updates on international cooperation

Public Relati d
ublic kelarions an efforts, and SSTA policies.

Information Division
Philippine Space Agency

S1ejoyos dN-dal1s

The PSC acts as the principal advisory
body for the coordination and integration
of policies, programs and resources
affecting space S&T applications.

Z yoreg
sielOYdS dN-daLS
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PhilSA's first institutional video
seeks fo inspire the next generation

The Philippine Space Agency (PhilSA) released its first
institutional video on the occasion of the 4th Philippine
Space Council (PSC) meeting.

The video seeks to inspire the next generation, young girls
most especially, 1o seriously consider Science,
Technology, Engineering, and Mathematics (STEM), and
working with PhilSA in their life decisions. In the future, we
hope to contribute to closing the gender gap in the space
sector—an industry that flourishes with innovation.
Innovation, as we know, is further nurtured by diversity and
representation.

Read more:

and asking quesﬁons J(

e
A L
~

| = forgnd from Eili 1937

Screen grabs from:
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5
3
. - 03
PhilSA launches AD ASTRA Scholarships 29
]
The PhilSA is inviting Filipino students to apply for the 8
Advanced Degrees for Accelerating Strategic Space R&D
Applications (AD ASTRA) Scholarships Program. ﬁ
v
Phw : _ - B
| % Am o '_ ‘ | . PhilSA AD ASTRA Scholarships are open to students who B 12:
il A R have completed their Bachelor's degree and are pursuing 3 é’
' - postgraduate studies in space science, technology, and 8
AD ASTRA R applications (SSTA) and its dallied fields in local or
Scholarshlps Program ‘ infernational  higher educational institutions (HEIls). g
_Opento Filipinos pursuing postgradgate'studles in Applicants may apply for full, partial, lateral, or sandwich mg
space science, techhology, and applications ‘ progrom scholorships. %::- g
) %
Deadlines for Applications: ) ) . _ . g
15 December 2021 (1st batch) - The full guidelines, eligibility, and requirements are here: i
02 May 2022 (2nd batch)
B
hv)
=
N I
o
o
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STAMIN.
SFPALE

PREPARED BY:

Mae Ericka Jean C. Picar
STeP-UP Project
AMINA4Space

Nicole V. Ignacio
Information Officer, ASP Project
AINA4Space

Confributing Writer/ Overall Editor

. Mara Mendoza
Project Manager, STeP-UP Projec

STAMINA4 St

Meeting for the -1st time!

Due to the pandemic, access to
laboratories has been limited. Most
activities have ‘been done remotely,
including  engaging new . tfeam
members. For the first time, by
coincidence, the STeP-UP Project
technical team were all present in the
laboratory on this particular day. This
makes this the tech team's first
complete team photo during the

pandemic. Hello to our new members, .

Xio, Lance, and 'Regi, and also wishing
JP dll the best as he prepares to leave
for his studies in Kyutech.

Capping the day with a burger treat

. care of our STeP-UP Project Leader, Sir

Paul Jason Co!

Thanks, SIR PJ!!!
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Phofos courtesy of UST Applied Physics Society Photos courtesy of DOST PCIEERD
Researchers from our Ground Receiving, Archiving, Science Product Development and ' The STAMINA4Space Program was also a part of g
Distribution (GRASPED), Matthew Medrano and Cara Canlas, presented in the University of : " the 2nd virtual conference of the National % T
Santo Tomas (UST) Applied Physics Society's webinar “Ad Astra Per Aspera: A Webinar About Research and D.evelopmen’r Conference 2021 last ] %
Satellite Development and Earth Observation”! - e November 17 and was represented by our S 4
; : NI
Program Leader, Dr. Maricor N. Soriano. ‘
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PREPARED BY:

Gladys A. Bajaro
Derick B. Canceran
Bryan R. Custodio
Lorilyn P. Daquioag
Marielle M. Gregorio
Christy A. Raterta
Judiel L. Reyes
Renzo S. Wee

-SAT[HHE
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TEEECHTaIks Maya-3 and Moya-4 ABird's Eye \few

On November 25, 2021, two (2) members from
the STeP-UP Batfch 1 Scholars participated in
the technology workshop dubbed
“TEEECHTalks” hosted by the UP-Electrical and

Electronics Engineering Institute (UP-EEEI).

Derick and Renzo provided a talk on their
experiences in the development of Maya-3 and
Maya-4.

TEEECHTalks aims to share how space
technology development works, and the kind of

- disciplines and expertise that are needed. Its

target audiences.  are professionals,
researchers, and students from different HEIs in
the Philippines. '

-

© == 5 TEEECHtalks

Maya-3 and Maya-4:
A Bird’s Eye View

November 25, 2021 (Thursday) | 1:30 - 2:30 PM | Via Zoom

Speakers:

MS EE Student, UP-EEEI

Dwrick is Mmlﬂ lectrical Engineering Student
atthe UB-EEE! mmsuc kw and Technology
it (STed-UP)
mm&mmum-nmwmm

MS EE Student, UP-EEE!
Fenzo is The PrOJeCt Manager of the Mays-3 and

ng Nanosateline
Engineering degme ot U EEE)

_through‘ littsz/blt.ly{s;tSpace ABIrdsE Twow

“'-i..xb !g_- =

Image source: UP EEEI FB Pege
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TEEECHTalks: Maya-3 and Maya-4: A Bird's Eye View

L yseg
sie|oyss dn-dals

STeP-UP Batch 1 scholars, Renzo Wee and Derick Canceron,'ore the speakers of the said event where
they presented an overview of the Maya-3 and Maya-4 satellite development under STAMINA4Space Program -

_ STeP-UP project, as well as on how fo track Maya-3 and Maya-4.
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STeP-UP Batch 1 Scholars at the e-AGM 2.0 of IECEP s
MAYA-3 AND MAYA-4
SATELLITE DEVELOPMENT
\  ENGR. JupieL L. Reves &
; ENnGR. RENzO S. WEE
f:

The Institute of Electronics Engineers of the Philippines (IECEP), Inc. celebrated its 71st Annual General
Meeting and Convention virtually on November 28 - December 3, 2021 with the theme “Embracing Digital
Transformation in the Time of New Normal”. Members of IECEP and also STeP-UP Batch 1 scholars, Engr.
Renzo Wee and Engr. Judiel Reyes, joined the said event and presented the team'’s journey in the Maya-3

and Maya-4 Development.

Page 47 of 101

BIRDS Project Newsletter — No. 71




STeP-UP Batch 1 Scholars at the e-AGM 2.0 of IECEP

R O ONEEE 7 = 00 O s
Phase D: System Assembly, Integration and Test, Launch

o e

[EEERAGM.E02MBe ey
Technical Overview |

Closs: Nanosatelite [CubeSat)

/’ Dimensions: 10cm * 10cm x 11.35cm
v (Stowed Stale)

5 Mass: 1.15 kg

é,, Beacon frequency: 437.375 MHz

@; Orbit: Low Earth Orbit (LEO)

Moya-3 and Mayo-4 CubeSats (slowed antennc)

—

T

L yseg
siejoyss dn-dals

Aside from speaking about their journey in
developing the Maya-3 and Maya-4 CubeSats, Engr.
Wee and Engr. Reyes briefly discussed what comprises
the CubeSats, their mission, technical specifications, and
on how the Philippines will benefit from making them.
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STeP-UP  Baich 2 scholars perform final g;
g functionality tests on the Maya-6 cube satellite in g 5;
) ® preparation for the packing and sending of the §
: ' k 4 engineering model to Kyutech for space environment &
J \ Ve "R  testing.
< - ._.’_\\ ,._»:‘ " /{E; :
Pasalubong naman d'yan, Maya-6! o 2
. - B2
R 7 8
= 3
—'r =’ /7




¥ ¥ Mark Angebo Purio

n

Upon arrival of the CubeSat, the unpacking of the CubeSat and post-shipment tests were led by BIRDS-4 members @

Dr. IZ Bautista, Sir Marloun Sejera, Sir Mark Purio, and Sir Hari Shrestha. The Batch 2 team here are seen remotely assisting and g %
overseeing the process via Zoom. We would like to send our gratitude to the BIRDS teams and staff for helping us in this part Sw
of our development. Arigatou gozaimasu! D 2
o))

n
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az. 085.0 e 00.0

| Y

The first test conducted on Maya-é after visual inspection was the antenna deployment test. Once the satellite was

powered up and the serial monitors to the OBC were installed, the deployment sequence was activated. After the %«’
30-minute waiting time, both UHF and VHF dipole antennas were successfully deployed. Moreover, a CW beacon was mg
transmitted by the CubeSat to the ground station setup, where it was also successfully decoded, proving that the UHF % 3
antennas are working. For VHF, packets were successfully received by the hand-held radio through the APRS-DP mission. 4 %
o))

n
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TESTS

Other missions and subsystems also
underwent functionality tests. The images on the
right show the results of the tests performed on the
CAM mission, which was triumphant in taking a
photo in the clean room.

More of the results will be shared once the
EM tests are completed.

Z yoleg
siejoyss dn-dals
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RMAL VACUUM TEST

PREPARATION

THE

After the post-shipment tests, the CubeSat is then
prepared for the thermal vacuum test (TVT) through the
attachment of thermocouples and placement inside a jig lent to
the team by BIRDS-4. The TVT will involve several cycles of hot
and cold soaks inside the small thermal vacuum chamber to
simulate extreme temperatures in space.

As of writing, the setup is ready for vacuuming, pending
the functionality tests before TVT.

Z yoleg
siejoyss dN-dals
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On behalf of all the space science ¢
technology teams from the Philippines,
i we wish everyone a safe and peacefol
o Foliday season! Thank you for being a -
part of our 2021,

~
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10. ZIMSAT-1 Ground Station Progress

Zimbabwe National Geospatial And Space Agency

WE N
ZINGSA

By : Tatenda G. S. Marimo
Acting Outreach Officer
13 December 2021
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Self Introduction

» Tatenda Marimo works in the Space Operations and Launch Services
department for the Zimbabwe National Geospatial and Space Agency
(ZINGSA).

» His areas of specialty are Electronic engineering and
Telecommunications.

» He holds the following qualifications:

* MSc Communications Engineering

» Post Graduate Diploma in Education

« BSc Telecommunications Honours

« National Diploma in Electronic Engineering (Communication
Systems)

* National Certificate in Electronic Engineering (Communication
Systems)

» Class 1 Signal Artisan Certificate.

« Hisroles at ZINGSA include:

« providing expertise for the preparation and implementation of earth
observation missions; | i
(r:r(ljzir]r;z:gllr;% r(lzt(:)rrz;munlcatlon between spacecraft, ground stations and Tatenda G. S. Marimo

 and participating in various strategic projects. Ground Station Progress Report
Presentation

[l ~ '.,
*

e “ 4 \ =
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ZIMSAT-1 Ground Station progress

A Efforts are under way to develop the Ground Station for ZIMSAT-1.

(] Construction of the Ground Station Mast has been completed, attachments to be added soon.
(AMast has been delivered to site.

(JControl room renovations initiated

A Procurement and delivery of Ground Station Equipment is at 92%

 Most of the remaining shipped equipment awaits clearance at customs offices

BIRDS Project Newsletter — No. 71 Page 57 of 101



Shipped and Received components

Figure 1: Part of the procured radio equipment for the Ground Station (RF cable, ICOM radio, Terminal node controller
and cable connectors).

« The above images show a sample of equipment delivered to ZINGSA.
« The remaining imported components are in the process of being cleared at the Customs office.
« Those being cleared include both the azimuth and elevation rotators.
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Mast Design
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Figure 2: Preliminary mast design

The above diagram shows part of the CAD mast design developed by ZINGSA engineers. A structural
analysis was carried out and the mast was subsequently manufactured locally.
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Ground Station Location

Mountain 3

-

Mountain 4

o

Mountain 2
T
[

Mountain 1

Mazowe Earth Station

a) Satellite imagery of the Ground Station b) Relative Ground Station Location to surrounding environment

The above images shows the Mazowe Earth station, the location where the mast was delivered and awaits installation.
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Work in Progress

. . 4 :
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Figure 3 a): Assembling of mast b) Mast being prepared for hoisting ¢) Mast hoisted onto the rooftop

Figure 3a) shows an almost complete mast being designed and fabricated by ZINGSA engineers at the workshop.
The mast was delivered to the GS site about 32 km from ZINGSA Head Office and was hoisted onto the roof top where final touches
are being done before being erected.
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Mast Location site

L G

f@\ - - :
Figure 4) Mast after first white coat was applied

» White paint was applied to the mast before the orange stripes were added.
« The Mast is painted for protection from weather elements and also to ensure that it is visible to planes in line with

aviation regulations.
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Ground station Building

Mast Position

Control room

Figure 6a) Mast position on rooftop

» The depicted building a) show the position on which the
mast was delivered awaiting to be erected on the indicated
point.

»  Figure 6b) then shows another angle of the same building
where the ZIMSAT-1 Control room is located.

* Aninterior section of the Control room is shown by 6¢) and
renovation works have been initiated.

Figure 6¢) Inside view of a section of the GS Control Room
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End of Article

THANK YOU

peWE Nay,
® K
A  ZINGSA
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The following sections
are the BIRDS-5 articles
for December 2021

(compiled by Timothy of Zimbabwe)
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11. BIRDS-5: OBC subsystem

OBC subsystem

* By: Keenan Chatar
* 13/DEC/2021
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Send the Continuous Wave (CW) Beacon

Collect, store and transmit Housekeeping

and Mission Data

Analyze the Uplink commands received Main

from Ground Station

Execute mission commands and store

mission data

Monitor the general status of the satellite  com
and survive space environment. PIC

PIC
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* Primary Systems:
1) OBC/EPS (LcagsLt[i}ZE} ]
2) BPB/Missions userd

3) FAB .
BPEB )
4) COM
Kill Switches - g ~ Flash Memory 2 Flasg%':mnry
: - SP| M (MT25QL01GB) (MT250L01GB)
 OBC manages data interface: i oo petetetey 0w | |
. . (PIEES?&Q) UART {Plgfgll:g}l'gm} E B {PE:[‘:I'!‘FT}'CBQ} -
* Big data is handled by flash _ K _ F’ oo | |
memory and multiplexer = = [a1)_se
* Regular messages interface is AID Conveter s 3| ] 5
pe rformed by UART FAB Tolige v v DIO __________________________ puvo__| com
Power Switch }4 ————— (Pf‘gg,ﬂf;‘ég} — Current Sensor

Do

OBCIEPS
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L4

System Interaction =5 e N

? e % REXSend | ) jne status | Clear Terminal Columns Display Data Graph o Elasse

Input/Cutput Viewing Options Tools Menu Style
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Raw_voltage SRC_currentH SRC_current L PWR_Bat Batt_Current H Batt_Current L Batt_Temp Batt heater stat Kill Status
L

Edit | View | Configuration

& ssa 9 Hex — ] == @ Ribbon
Request for RESET Data F I ® i g . -

% HEX Send | e status Clear Terminal Columns Display Data Graph o HEEE

° F ro m M a i n tO R ES ET Input/Cutput Viewing Options Tools Menu Style

OHMMAND RECEIVED

0x8e Sec Min Hou Day_H Day_L V out | out | out | out | out
Raw 3Vv3i#l 3V3#2 Unregil 5v
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Mission Board1 Mission Board2 RAB

Primary functions:

Control Mission Switch
Communication to missions
via UART

B == B
-.W-

SPI/UART/DIO SPI/UART/DIO
UART!DIOJ' J' UART/DIO—
v ¥

UART
UART: MUX [«—SPI/UART/DIO——
CPLD
DIO: [«—SPI/UART/DIO
LMUXJ
SPI
DIO
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Primary Functions: DI/O
Manage SPI switches v
icati SPI q
Manage SPl communication Main PIC — | § .
(PIC18F67194) [ p /0 SPLI S
\ 4 /
SPII ‘ SPI | x
D +—> -
FM FM-2 compic
Main @' (PIC16F178)
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12. BIRDS-5: Lean management approach

BIRDS-5 & Lean Management Approach

., g By : Derrick TEBUSWEKE
| Date: 16th December, 2021
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What is Lean Management Approach?

An approach that supports the concept of continuos improvement by using as less
resources (time, money, effort) as possible.

BIRDS Program: The Joint Global Multi-Nation Birds Satellite Project.
The program has built and launched 14 Cubesats since 2015.
Key Lessons learned since then:

L Reduction of waste.
O Standardizing the satellite bus.

BIRDS-1Cubesats BIRDS-2 Cubesats BIRDS-3 Cubesats BIRDS-4 Cubesats BIRDS-5 Project Logo

www.semanticscholar.org © STAMINA4Space www.Kyutech.ac.jp www.Kyutech.ac.jp www.birds5.birds-project.com
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Lean Management approach leads to improved efficiency in a Satellite Project.

Essential Rules For Efficiency Improvement In Satellite Development:

Aim for ) Rationalize NI e SRR Minimize Non- Design for BB
Simplicity Standardize-on: S e Possible Suit Function and VaIue-Agldmg Process Teamwork Stakeholders Early
Tolerances Product Process Operations in the Process
® Minimize part e Component e Standardize on e Increase the e To ensure e e.g handling, e Leverage e Establish a e get the
numbers, part usage components, tolerance on product excessive advanced project-based external
variety sub- non-critical reliability. finishing and process development contributors
e Aim Tor'as assemblies to components inspection; to capabilities to involved right
many off-the- reduce costs. to reduce reduce costs reduce at the concept
SRl operations and lead time. unnecessary stage
components e Employ a_nd processing components.
as possible modularity times

e Just In Time
production

BIRDS-5 Keeps no big

inventory, We Buy What
We need.
Keeping Big Inventory =
Losses

Modular boards in
BIRDS-5
Simplify Satellite
Integration
process.
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BIRDS-5 Cameras
are Off-the-Shelf
components to
reduce costs.

Each BIRDS-5
Subsystem leader
has an assistant to
emphasize
Teamwork.
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Those rules will help satellite projects to:
standardized.
< O Reduction of losses in unused components by keeping little inventory.
¢>IQ O Shorter development time for the satellite.

Hence Lean Management Approach ideas should be utilized for an efficient
satellite project / Agency.

T T T O Concentrate on developing Satellite Missions, since the bus is already

Efficiency

THE END

Reference: James R. Wertz, David F Everett and Jeffery J. Puschell. “Space Logistics and Manufacturing.” Space
Mission Engineering: The New SMAD, Microcosm Press, 2011, pp. 744-750.
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13. BIRDS-5: PINO power line

PINO Power Line

By : Kohei Kamitani
2021/12/11
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« The BIRDS-5 Japanese satellite, Taka, Is
equipped with a mission instrument
developed by JAXA called PINO.

LR

e e e i

Fig.2 RAB board

« PINO and the satellite bus system exchange
power, commands, and other information via
an access board called RAB.

« The power lines for the PINO were designed
on the RAB.

Fig.1 Taka
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Problems of Power Line

 When PINO was integrated with the bus
system for functional testing, it could not 1o S

supply the voltage required by PINO.

« When we investigated the cause, we found
that there was a voltage drop on the RAB
power line.

Fig.3 N-MOSFET

* The PINO power line uses an N-MOSFET as a switch function, and the large ON
resistance of this MOSFET is thought to be the cause of the voltage drop.
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Modification of Power Line

 The N-MOSFET was changed to with the
another one with a smaller on-resistance to

solve this problem.

* MOSFETs was connected In para”el to lower Input(green) : 4.2000000(V) Output(red) : 4.1994257(V)

the resistance more. Fig.4 When the switch is turned on

« LTspice was used to simulate the modified
power line and confirmed that the voltage
drop became smaller.

1.2ms 1.6ms 2.0ms

* The RAB with modified power lines is Input(green) : 4.2000000(V)  Output(red) : 31.90002 x 10-5(V)
currently on order and will be tested for Fig.5 When the switch is turned off
Integration with PINO after its arrival.

The figure shows the simulation results in LTspice.

From the above figure, we can see that the switching

function is working properly.
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14. BIRDS-5: Genetic algorithm

Genetic Algorithm

By : Fukudome Shoma
2021/12/11
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What is Genetic Algorithm?

* GA is an algorithm that mimics
the mechanism of biological
evolution.

* Frequency of genes in the
population changes over
generations
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Space Technology 5

* The antenna shape that was for the three
satellites of Space Technology 5 was designed by
using GA.

N700 Shinkansen

B This Shinkansen’s front nose
was also designed by using GA

https://xtech.nikkei.com/it/article/COLUMN/20070705/276691/
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Terms that used for GA

* gene

* The basic building blocks for the expression of

Feha4K chromosome

LN

individual traits. 4 v N
1 ,101101 100001 | 001111
/
* chromosome BIGF | gene B TFE | genotype

* A collection of multiple genes
51t | encoding
* individual

N

51t | decoding

FIFE | phenotype

e Candidate solutions composed of

x=45, y=33, z=15

chromosomes
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Terms that used for GA

* population

A group of various individuals

R

\

& {42

E1{A3

\

& {%4

/

Bi&F 7 — I | population

A | chromosome

* genotype

“u

100001

001

111

K
1,101101
 Expression inside a GA using genes I
¢ phenOtype fFE1E | encoding

BinFE | genotype

851t | decoding

F I | phenotype

» Expression outside a GA. What we can see.

x=45, y=33, z=15
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Terms that are used for GA

* selection
 Operations that select targets based on their score.

* Crossover
« An operation that swaps a portion of the genes of two selected individuals.

/ \ #1 | parentl F1&1 | offspringl
El{A1 » | 101111 | 001001 101111 | 001111
&K 3
El{K2
K [EiR Y.k j > | 100001 | 001111 100001 | 001001
\

NN o . 2 t2 Z, .
B{mzF7—IU | population #12 | paren F %2 | offspring2
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How to operate Genetic Algorithm

* STEP1:Make Population

STEP1

« STEPZ2: Evaluation

« STEP3:End condition
* STEP4: Selection

* STEPS: Crossover

« STEPG: Mutation

STEP4

STEPS

STEFPG
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15. BIRDS-5: BPB and PINO integration test

BPB and PINO integration test

By: Yukihisa Otani
December/13/2021
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OBC BPB RAB PINO
DIO(3)
DIO
Boss UART(2) »
(Pl:;nFGP';gN “UART> Mllé:'::wm @
) = N —UART—p1UX] CPLD SPI(4) Y FPGA
| P ﬁ «—DIO(3) DIO(FM_SEL, HV shutdown)—>
DIO SPI DIO \MUX
SPI I Power switch
LK — = DC/DC(5V)
SPI UNREG2 |
N C/DC(12V)
Flash Memory

Fig. 1. PINO Block Diagram

* Main PIC controls the DIO lines for PINO
* Mission Boss switches the CPLD configuration and does the command transfer
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Integration testing details

* PINO turn on:Not fully functional
—>After turning on PINO, PINO MCU read the Flash Memory
—>The power switch circuit on RAB doesn’t work, but the
action on PINO MCU after turning on is successful.

e PINO UART communication: Successful
—>Main PIC receives the command from laptop and
forwards to Mission Boss.
—>Mission Boss analyzes, changes the CPLD configuration,
and forwards to PINO MCU.

e PINO SPI communication: Successful
—>PINO reads and writes the data on Flash Memory.

Fig. 2. PINO integration test
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Send the turn on command to
PINO

¥

\ 4

Confirm the HK data
on OBC side

Turn on the power supply which is
connected PINO module

\ 4

\ 4

Send some command to make
PINO write in Flash Memory

PINO MCU reads/writes the data
on Flash Memory

\ 4

PINO MCU writes the HK data in
Flash Memory

If all command
executed properl

Yes

No

The testing is completely

In the final testing, there was no error - Successful!
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* PINO ON testing

* PINO sensor ON testing

* PINO power consumption check
* E2E test for PINO mission

* TVT testing

Fig. 3. BIRDS-5 TAKA
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16. BIRDS-5: Space activity law

Space activity law

ﬁ By : Takashi Oshiro

2021/12/13
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Documentation needed for satellite launch

e Satellite cannot be launched without efforts for documentation.
* Documentation can be classified into two types .

* One is documentation for team (inside), another one is for outside.

Frequency

Meeting materials =y
coordination

Meeting minutes Safety review

document

Interface control doc
Space activity law
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Space activity law
* Space activity law became effective on Nov 15t 2018 in Japan.
* Space development had been done by only the government.
e But recently, many private companies have joined the space field.
* So there was need to set a law concerning space activity.

Nanosatellite launches with forecasts www.nanosats.eu
icts over 2500 nanosatelites to launch in 6 years
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https://iss.jaxa.jp/en/kiboexp/jssod/1808 en cubesats9.html

https://www.nanosats.eu,

BIRDS Project Newsletter — No. 71 Page 95 of 101



https://iss.jaxa.jp/en/kiboexp/jssod/1808_en_cubesats9.html

Space activity law

* One of the main purpose to set the law is to avoid generation of space debris.

* In the document, there is a section to describe that our satellite will not
generate debris
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https://phys.org/news/2018-11-space-debris- what-happens-to-space-remaining-after.html
cleanup-national-threat.html

BIRDS Project Newsletter — No. 71 Page 96 of 101


http://lasnievesmagazineb.blogspot.com/2016/05/what-happens-to-space-remaining-after.html
https://phys.org/news/2018-11-space-debris-cleanup-national-threat.html

Safety Review

* To ensure the satellite conforms to the required specifications by the
launcher

 Safety review is being done with JAXA
Frequency Coordination

 To ensure that the satellite with not cause harmful interference to
other operating satellites

* Frequency Coordination with the International Telecommunication
Union (ITU)
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Space activity law

Safety review and Frequency coordination are
done in English. But Space activity law will be
reviewed in Japanese since this document is
submitted to Japanese government.

Example of the contents of this document
e Simple diagram of satellite whole system
e Electric power circuit diagram

* Explanation of our missions
* Deployment items
* How we tested and verified

e Calculation of orbiting period

. : . Space activity law document for BIRDS-5
e Ground station information P Y

will be prepared soon...
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Deployment items

* One of things we need to write is
deployment item.

* In BIRDS-5 satellite, we deploy 2 sets of |
antennae for UHF and VHF communication.

* During the deployment, any space debris
should not be generated.

* So, we need to show that our deployment
system neither touch other satellite
components nor generate space debris.

 And also, we have to show FM vibration
test result to verify our antenna doesn’t
deploy during required vibration condition.
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End of BIRDS-5 reports for this month
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End of this BIRDS Project Newsletter

(ISSN 2433-8818)

Issue Number Seventy-One

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.

BIRDS Project Newsletter — No. 71 Page 101 of 101


http://birds1.birds-project.com/newsletter.html

