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m  AOBA VELOX-IV
The project Aoba VELOX IV (AV4) is being carried

out jointly by Nanyang Technological University

(NTU),
Technology (Kyutech). It consists of the development

Singapore, and Kyushu Institute of
and operation of a 2U CubeSat satellite to verify, in
Earth orbit, the necessary technologies to conduct a
lunar mission. Its primary payload is the Pulse Plasma
Thruster (PPT) as its electrical propulsion system for
momentum dumping, spin reduction of reaction
wheels and orbit correction. It is also equipped with a
small commercial camera installed as a payload to

check the imaging function of Earth-rim and Earth

surface during the night.

— %&h w7 4

Aoba VELOX-IV (AV4) flight model and PPT test

The future lunar mission of AV4 project is planning to send a CubeSat to the Moon for the imaging of the

Lunar Horizon Glow (LHG) on the lunar orbit. The LHG is the forward-scattering of the sun light above the

lunar terminator, the border line between day and night, and it was first reported by the Surveyor program of

1966. Since the Apollo era, several attempts have been made to observe LHG from subsequent lunar missions;

however, solid evidence of the existence of LHG phenomena could not be retrieved. Currently, the exact

conditions that can produce LHG, are unknown. Therefore, multiple observations are required to increase the

possibility to detect the LHG, and a dedicated CubeSat platform is suitable for that purpose.

On September 2018, AV4 was delivered to JAXA and on January 2019 it was launched from JAXA’s Epsilon

rocket as a piggyback. Its final orbit is Sun-synchronous 500km altitude. Currently, mission planning is being

AV4 Kyutech team,

before packing and delivery to JAXA

carried out by Kyutech and the satellite
operations are performed in NTU through
their ground station. The team is gathering
telemetry data regarding hardware check,
attitude  control  maneuvers and
desaturation of reaction wheels through
PPT ignitions. Also, the team is capturing
and analyzing images from Earth-rim, as
well as night images from Earth surface to
check the performance of the camera

payload and attitude control system.
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m  KITSUNE

KITSUNE (Fox in Japanese language) is a 6U research CubeSat with multiple missions including
demonstration, science and servicing. It is being developed in Kyushu Institute of Technology, and it is a
product of collaboration between the academia and the private sector. The name of KITSUNE stands for the
mission objectives as building Kyutech standardized bus, Imaging Technology System, Utilization of

Networking and Electron content measurements.

The mission objectives can be listed as below:

+ Earth observation with 5-m class resolution color images

* Development of 2U size Kyutech standard bus system

* Demonstrate C-band communication from the main and mobile ground
stations

* Downlink of low resolution images from a secondary camera by C-band

uplink commands

+ SPATIUM-II for total electron content measurements of ionosphere

KITSUNE Satellite

« LORA demonstration mission

* Store and forward mission from the ground sensor terminals of BIRDS countries

KITSUNE satellite uses the heritage from BIRDS and SPATIUM 1 missions, and it will improve the current
designs that are already in space. 5-m class imaging payload will be used to capture social events for
entertainment purposes. While these images will be downlinked over C-band communication, amateur users
can do uplink to receive 2MP images over C-band in other times.

SPATTUM-II mission will be measuring the total electron content of the ionosphere, and the scientific data
will be processed onboard. In order to detect time delay of the RF signals propagating through ionosphere, a
chip-scale atomic clock will be used onboard the satellite as an accurate source of time.

Store and forward mission is planned to be a service for BIRDS countries to upload their sensory data from
the places they choose either from the fixed or mobile ground sensor terminals. As a part of the project, these
sensory data will be forwarded to the related countries, and the sensor options will be selected according to
the countries’ needs. KITSUNE will communicate with the ground sensor terminals by LORA hardware to
demonstrate long range-low power communication ability.

The team currently consists of over 20 members including 16 graduate students and LASEINE staff members
in Kyushu Institute of Technology. KITSUNE team successfully finished mission design review in 2019, and

the preliminary and critical design reviews will be planned for 2020. The launch date will be in mid-2021.
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B 4th BIRDS International Workshop, 4BIW (Bangladesh)
In support of the “BIRDS Network” (a human network of all BIRDS Project partners), a series of annual

BIRDS international (academic) workshops are being executed: (1) First one in Japan [2016], (2) second one
in Ghana [2017], (3) third one in Mongolia [2018], and (4) fourth one in Bangladesh [2019]. During 25-28
November 2019, the fourth one was sensationally held in Dhaka, Bangladesh. The workshop was sponsored
by: (1) BRAC University, (2) Japan Society for the Promotion of Science, JSPS, and (3) Kyutech. Kyutech
warmly thanks BRAC University (staff and students) for handling all of the local logistics for this workshop
— as a result, the workshop was a fantastic success.

The workshop participants from the “BIRDS Network” were: Anita ANTWIWAA (Ghana), Mirghani
MOUTAMAN (Sudan), Huzaimy JUSOH (Malaysia), PHONGSATORN (Thailand), Jyh-Ching JUANG
(Taiwan), Tsolmon RENCHIN (Mongolia), Mary Ann Zabanal CONSTANTE (Philippines), Cheki DORJI
(Bhutan), Mae Ericka Jean Cortes PICAR (Philippines), Diego Herbin STALDER DIAZ (Paraguay), Adolfo
CHAVES JIMENEZ (Costa Rica), Rabindra Prasad DHAKAL (Nepal), Nawarat WORRAKUL (Thailand),
Mengu CHO (Kyutech, staff), George MAEDA (Kyutech, staff), Apiwat IRAWATTANAPHOL (Kyutech,
student), and Pooja LEPCHA (Kyutech, student). http://4biw.bracu.ac.bd/

B The 3rd Ground Station Workshop (3GSWS) at Kyutech
This workshop was held at LaSEINE during 15-20 January 2020; the primary organizers were Mr Apiwat
JIRAWATTANAPHOL (Kyutech, Phd student), and Ms Pooja LEPCHA (Kyutech, Phd student). This

workshop has three primary motivations: (1) Train participants on general aspects of ground station operation,
(2) educate them on ground station network
operation in preparation for the deployment of
BIRDS-4 satellites during the summer of 2020,
and (3) prepare the draft of a standardized store-
and-forward (S&F) data format. Travel funds

for the participants (shown in table) were

the closing ceremony of 3GSWS

provided by JSPS under its "B. Asia-Africa Science
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Platform" under the Core-to-Core Program.

B Major international awards received

Prof. Mengu Cho was awarded the 2019 Frank J. Malina Astronautics Medal, which is awarded each year
by the IAF (International Astronautical Federation). In this photo, Prof Cho receives the medal during the
Awards Ceremony of 2019 TAC in Washington, DC, on 25 Oct. 2019. According to the IAF, this medal is
“presented annually to an educator who has demonstrated excellence in taking the fullest advantage of the

resources available to them to promote the study of astronautics and related space sciences.” Details on this

medal may be found here:

The only other Asian winners of this medal are: Kiran Karnik (India, 1998), Tetsuo Yasaka (Japan, 2006),

and Motocki Hinada (USA/Japan, 1996).

Name of participant Country

1 |Dawa Phuensum Loday Bhutan

2 |Anne Vera Candelaria Philippines
3 |Dibodh Lamichhane Nepal

4 | Tuguldur Ulambayar Mongolia
5 |Romisaa Ali Mouhamed Ali Sudan

6 |KeYen Hsu Taiwan

7 |Fatimah Zaharah Ali Malaysia

8 |Federico Augusto Gaona Veron Paraguay
9 |Luis Antonio Miranda Kunert Paraguay
10 | Eladio Javier Ferrer Paraguay

http://www.iafastro.org/activities/honours-awards/frank-j-malina-astronautics-medal/

Y1
! L/

nt of Space Systems

Prof. Cho receives 2019 IAF best educator award
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On 24 October 2019, the BIRDS Project received The Better
Satellite World Award. These awards are given out by Space &
Satellite Professionals International (SSPI) to organizations or
individuals who demonstrate the use of satellites that contribute to
human welfare, good governance, safety, peace and stability,
improved education, and other global benefits. On 2 December
2019, Mr. Abhas Maskey (Project Manager of BIRDS-3) attended
the awards ceremony in London to accept this award on behalf of

Prof. Mengu Cho. More details about this award can be found

here:
The 2019 Better Satellite World Award
https://www.sspi.org/cpages/better-satellite-world-awards- goes to the BIRDS Project

dinner-demo

B QOverseas Activities

Travel to overseas destinations is performed by LaSEINE staff in order to: (1) maintain contacts with
existing partners (space agencies, universities, etc.), (2) make new contacts, (3) explain possible new
collaborations (e.g., BIRDS Project) with Kyutech, (4) stay in touch with SEIC graduates, and (5) publicize
SEIC and PNST to overseas students. During this fiscal year, Assistant Professor G. Maeda undertook the

following overseas trips in pursuit of those missions:

Overseas trips undertaken by G. Maeda during FY 2019

No. | Start date | End date Place(s) visited Country

1 6.16 6.22 | Mauritius Research Council (MRC) Mauritius

[a] Physics Department, Makerere University
2 6.23 6.26 Uganda
[b] Ministry of Science, Technology and Innovation (MoSTI)

3 7.2 7.22 | Technological University - Mandalay (TUM) Myanmar

4 7.23 7.25 | BRAC University Bangladesh
[a] UN/IAF Workshop

5 10.17 10.26 USA

[b] 2019 TAC in Washington, DC

6 11.24 11.29 | 4th BIRDS International Workshop (4BIW) Bangladesh

[a] Zimbabwe National Geo-spatial and Space Agency (ZINGSA), new space agency
7 12.18 12.21 Zimbabwe
[b] Ministry of Higher and Tertiary Education, Science and Technology Development

8 12.22 12.25 | Ethiopian Space Science and Technology Institute (ESSTI) Ethiopia

During 18-21 December 2019, G. Maeda visited the new space agency of Zimbabwe called “ZINGSA”
He also met with three engineers who are scheduled to come to Kyutech in April of 2020 to begin work on

Zimbabwe’s BIRDS-5 satellite. Uganda is also scheduled to join BIRDS-5 with three engineers.
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ZINGSA, the new space agency of Zimbabwe AEP, the space agency of Paraguay

Dr. Kim visited Buenos Aires, Argentina, from 11th to 16th November 2019, for the 2nd IAA Latin American
Symposium on Small Satellites. He shared the experiences of Kyutech with small satellite development
community. After the symposium, he visited Paraguay to discuss collaboration between Paraguay and Kyutech
for small satellite development and for capacity building. Several organizations expressed strong interest in
collaboration, including AEP (space agency of Paraguay — see photo), JICA (Japan International Cooperation

Agency) Paraguay, and UNA (National University of Asuncion).

23 June —
5 Sept.
18 June — | " g;},
6 August . 2 ' A

Cal Poly; Kent Rush.

Cal Poly (California, USA);
Taught this course: “Rocket Propulsion.” 27 June —
Prof. Dianne De Turris

Cal Poly; Intern student. Bobby Reid.
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15-17 July. - 8-16 July.

MIT Media Lab (Boston, USA); MIT Media Lab (Boston, USA);
Taught this mini-course: Taught this mini-course:

“Space Technology for the Sustainable “Hybrid Rocket Propulsion”.
Development Goals”. Dr. Javier Stober.

Prof. Danielle Wood.

Research/intern students from Italy and the United
States; a few weeks during 2019.

[1] Mr. Paolo Marzioli (Sapienza, the Univ. of Rome,
Italy, 29 Sept 2019 thru 27 Feb 2020),

[2] Ms. Alyssa Ralph (Cal Poly, USA, 29 Sept 2019

~ tas Pory thru 11 Dec 2019),
bt [3] Mr. Charles W. Vansteenwyk (Cal Poly, USA, 26
Sept 2019 thru 4 Dec 2019).

They travelled throughout Kyushu, and experienced
many aspects of Japanese culture.

12 Dec. 2019 —
4 Feb. 2020.

14-17 Dec.

Universiti Kebangsaan Malaysia (UKM) and UiTM;
Taught this course: “Satellite Communication”.
Prof. Mohammad Tariqul Islam and Dr. Amalina (UiTM, wearing blue).
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13 Nov.

10-17 Dec.

Universiti Teknologi MARA (UiTM), University of Nigeria;

Malaysia;Taught this course: Discussions of ways to collaborate between the
“Space Weather and Satellite System Univ. of Nigeria and Kyutech. Prof Romanus
Interaction”. Eze,

Dr. Mohamad Huzaimy. Department of Physics, University of Nigeria.

23 Jan. 24 Jan.
Universiti Teknologi MARA Shah Alam Kyoto University (Space Unit);
(UiTM);_Academic exchanges. Delivered this seminar:
“STS-123: 1st Japanese Space Station Mission”.
Prof. T. Doi.
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H  Annual Report of Project Based Learning for Space Engineering International Course

PBL students have two choices for Project Based Learning

course this year as like last year. They can find a project with ﬁ

a SEIC professor, many students already join the project of s
CubeSat development or Propulsion system developments. .
Or, they can join the standard PBL class, which is
coordinated by Sangkyun Kim, assistant professor of SEIC.
This year, the class had 12 SEIC students, a balanced mix of
Japanese and international students. The 12 students were divided into three teams to develop a mission idea
for BIRDS-5 project, 1U size educational CubeSat. Each team was tasked with developing the mission idea
with BBM(Bread Board Model).

At the end of February 2020, the PBL teaching staff evaluates their final outputs. One winning team is
selected, and the selected mission becomes part of BIRDS-5 Project. The mission system will go into space
when BIRDS-5 satellites are deployed from the ISS(International Space Station) in the summer of 2021. This
chance gives big motivation to the member of PBL class because they have chance to develop an actual mission
system of CubeSat _

on the orbit. On the Equisat o M eouisa < o [ eauisat
class, all students e e

Eattary Info
were involved in
hands-on hardware
and software

development.

Example of mission idea in PBL class
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iés) Chamika Attitude Stabilization Using Low Power Magnetic Torquer for 1U Cubesat
WITHANAGE
® Pooja Development of Robust and Compact LowCost Sensor Station for Remote
LEPCHA Data Collection using LoRa modulation
fic) Tharindu Study of Using LoRa Modulation for CubeSat Communication
DAYARATHNA
® Rizal On-Board Data Processing System for Double Langmuir Probe On Lean
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Paul Simon irradiation and study of polyimide degradation
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B Emerging Space Leaders (ESL) awards
Four of Kyutech international students, Mr. Mustapha Femi Ishola (from Nigeria), Mr. Izrael Zenar

Casople Bautista (from Philippines), Mr. Yasir Abbas (from Sudan), and Mr. Rigoberto Morales (from

Mexico) [all shown in the photo below] won Emerging Space Leaders (ESL) awards. In 2019, only 25
students out of 120 applicants received the ESL award, which provides a travel grant to that year’s IAC.
This photo shows our students receiving their certificates at 2019 IAC in Washington, DC, on 25 October

2019.
List of all 2019 ESL winners: http://www.iafastro.org/2019-iaf-emerging-space-leaders/

Kyutech students receive ESL awards during IAC
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