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x1  RAAERRK
Sphere | Cylinder | Cone | Punch | Cup

Type

Material | A2017 A2024-T4
Mass 409 7949 6.29 | 649 | 479

x2 YHEOELGDIRAK

Material C1100B | SUS304 | TB340 A2017
Density [g/cm?®] 8.96 7.93 4.52 2.78
Tensile Strength
195 520 380~ 425
[N/mm?]
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%, FERBRT = — U 7T, B CREORBERBRIC L E RS & EBRICHRH A A LT
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AETIE, £, EFHML - MEEOA =D —RFLZTHE, ZNZlY X MEER L, &F
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1L, TNEIFEPRE S, B ENDETORBENERDT-DI2, BEXRINDLZEFHNRE,
S TWD, FREMFBOZEKFNIB N T, ETHBETHHEN SO XD falltt, >EV A "HF—F

%ﬁﬁ—éﬁ % L. Th]'é%o)lﬂu+ﬁ)fiéﬂ7fﬁ SR ECAS

B72N, VTP IAN DI K B s LA
SR, Ay X — 2R LRI, 1SS ko BRGH = e
AOBA VELOX-IIl & BIRDS, A 7> urur v ki G s s
. .~ ETESE %Y YL
@ AOBA VELOX-IV 2B®H 5. =d 5t AOBA ’ =
Y ER G] By LN
Ha A ) >
VELOX-II (FLEHFEEZ @R L, T CICFHICHIS o wmmn s s .
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2017 4£ 1 A2 AOBA VELOX-IIN(AV3)DEMNEE V. BFEMN S &Mz T 2 HofEE —>0
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B oHE—H RO UHFIVHF 7 > 7 3 ONE S-band /ST R T 7 o7& GbE T, 3EDT v
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workshop on Lean Satellite Standardization 2017”% 2016 45 1 A 16 H~18 H ® HF2 T, HAEROMEMIR
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Collaboration on Space Research and Education #4695 72 @ BIRDS * v U — 27 2T 5 Z &

24 -



IZOWTHEET D Letterof Intent IZBE L 1T o7, DT —7 3 v 7132017 b 3FRIZHT-
D EERMT S L L0 2017 FEITRKIT A —F @ All Nations University (2 CBIfETE TH 5,

BIRDS Workshop & in#&

m  AOBA VELOX-IV

[AOBA VELOX-IV] (AV4)iZ TAOBA VELOX-I] (AVI)IZ5| & #e T o AR — VR TR TR
ENTU) EJEFBAREZTTD 2U Fa—T Vv FTHDH, AV3 DR EDOHENEFR 2 GTeDI
L, AVAIXFERO ARE (W—TF =K T4 V7 a—(LHG)IRE) (T HLEE 72 i 2 HiER & [F#aE
THEIAET D 72D O FRIR AR OH R ThH 5,

LHG 13 A i OB &S R O ERC L > TR E LR K2 LS5 Z &2k -
ra—fERESELLOTH D, 7R FHERZEDORTO Surveyor FHE TELIH S V23, D% A
OMoTELT, A ENTHRTH S, LHG OB L L= = —7 % v & A JHE#HLEIC
BATHI v a (AVS)E, K5 & NTU THRET L TWD, R M IICEDE—A L FLE Y
VI EHFEECERVWAI v a Tl AT AENRELERD,

AV DALy it APUE COBLE « KB
#1417 5 PPT (Pulse Plasma Thruster) & B 5% A A i n
REZRRIERE N A T D OOFANDOFEIETH 5, AV [T
B RN ERE 1 B O EET —~D—2 & LT,

2018 Rl Fovmraly ML TH B EFPET
bb, NyT U EBREE SR L PPT & NTU 23, &5
BT NAITYXNERDATEZIVTRPEY L, #A - il
EILLRTIT - 721812 JAXA TINS5, HIE, o0
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m  SPATIUM

The SPATIUM (Space Precision Atomic-clock TIming Utility Mission ) project presents a new technic for
ionosphere mapping. The main statement is to do scientific study of ionosphere using satellites with Chip
Scale Atomic Clock (CSAC) to provide real-time three-dimensional mapping of ionosphere plasma density by
a constellation of CubeSats.

The main idea of ionosphere mapping is based on the clock-signal phase-shift sent from a constellation of
10 2U CubeSats carrying a precise atomic clock (CSAC) to multiple ground stations with known location. The
satellites also carry Double Langmuir Probe for in-situ measurement of plasma density. The satellite will also
carry GPS, for its location determination. The CSAC is used as a clock device to transmit spread spectrum
modulated signal (PRN code) to the ground stations. Transmission uses two UHF bands. The spread spectrum
signal will be demodulated on the time-synchronized multiple ground stations and carrier wave phase of
multiple satellites can be read. The ionosphere density is derived from the phase shift.

The current project SPATIUM-I is to demonstrate the key technologies for SPATIUM-II, in-orbit
demonstration of CSAC and spread spectrum transmitter. The SPATIUM-I satellite (Figure 1) is a 1U CubeSat
consisting of EPS, Battery, CSAC and COM systems/boards. SPATIUM-I CubeSat exclude OBC system. The
simple satellite control will be done by the COM system (that includes an own Modem). The SPATIUM-I is

based on the satellite bus developed for BIRDS-I satellites.

Figure 1. SPATIUM I satellite
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B BELE-HAEEZAN

Mohammad Tariqul Islam is a Professor at the Department of Electrical,

Electronic and Systems Engineering of the Universiti Kebangsaan Malaysia

(UKM). During the Kyutech 4™ quarter, he taught “Satellite Communication”, a

2-credit course, in which 29 SEIC students enrolled. In addition, he spent time

here refining his CubeSat antenna designs for BIRDS-1 and Spatium. He was

here for slightly over two months. He is the author of about 350 research

journal articles, nearly 165 conference articles, and 4 research level books.

Prof. Tariqul and Prof. Cho

Dr. Werner Balogh is with the United Nations Office for

Outer Space Affairs, in Vienna, Austria.

During Kyutech 4

guarter, he taught “The International Dimension of Space

Activities: Space Law and Policy for Engineers”, a 2-credit

course, in which 36 SEIC students enrolled.

Amelia at 2016 LaSEINE Christmas Party

Dr. Werner doing space law lecture

Dr Amelia Greig (far right in this photo) is an assistant
professor at Cal Poly, in the USA, where she teaches courses
in spacecraft propulsion and the space environment. She
visited Kyutech during 26-28 December 2016, attended our
Christmas Party, and gave a lecture to SEIC students entitled
“Electric Micro-Propulsion research activities at Cal Poly”.
She also had numerous discussions with staff regarding

future collaboration between Kyutech and Cal Poly.

Another visitor from Cal Poly was Prof. Jordi Puig-Suari,

who is credited with having established the CubeSat
standard widely used throughout the space industry today.
He visited Kyutech on 20 January 2017 and delivered an
enormously successful lecture entitled “Where is the future
of CubeSats?”. In this photo he poses in front of the poster

reminding students to attend this truly special lecture.
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Prof. Duger Ulam-Orgikh (with neck tie) came to Kyutech
for most of December and January. He is with the National
University of Mongolia, which is a BIRDS partner. He had
several missions here, including assisting NUM students
working on their BIRDS satellite, and reporting the overall
situation to NUM. He also had several important
discussions with Kyutech, including matters related to the

_ Kyutech.
Prof. Duger Ulam-Orgikh

We also had two short-term student researchers in December
from Prof. Tariqul’s university, UKM. At the left is Salehin
Kibira, who is pursuing his Phd under Prof. Tariqul. At the right
is Touhidul Alam — also from UKM. Both of them came here to
assist in the development of BIRDS-1 UHF and VHF patch
antennas. These patch antennas are crucial for the success of the
BIRDS Project.

Renato Godines Bastida was here during the summer of 2016 as an intern student from UNAM (National
Autonomous University of Mexico) in Mexico, where he is a second-year master degree student. He came
to Kyutech mainly to study attitude determination and control systems used by the small satellites designed
by LaSEINE. He also studied the design and testing of small satellites.

Yap Jian Beng (Benjamin) #E{d% is in his final year as an electrical engineering undergrad at NTU
(Nanyang Technological University) in Singapore. He came here in the summer of 2016 as an intern
student. He worked on a project to determine the position of a satellite in space by ground station

triangulation. He is interested in how wireless satellite signals can be used -- besides just sending data.

Max Lettau is a German master’s student in the field of aerospace engineering. Previously attending
Braunschweig University of Technology, he enrolled mid-2016 at Kyutech as a special research student
assisting in fine tuning and improving a recently developed machine used for satellite shock testing. During
his one-year stay here, he will expand his research by investigating the impact of controlled shock impulses

on selected electronic parts until his return to Germany in September, 2017.
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B Overseas Activities
Travel to overseas destinations is performed by

LaSEINE staff in order to: (1) maintain contacts
with existing partners (space agencies, universities,
and other institutions), (2) make new contacts, (3)
explain possible new collaborations with Kyutech
(e.g., along the lines of the BIRDS Project), (4) stay
in touch with SEIC/PNST graduates, and (5) publicize
SEIC and PNST to overseas students.

During this fiscal year, Assistant Professor G. Maeda

undertook six overseas trips:

(1) Bangladesh: [a] BRACU (BRAC University) in Dhaka, and
[b] IUB (Independent University, Bangladesh) in Dhaka.

(2) Austria-UAE: [a] COPUOS (Committee for the Peaceful
Uses of Outer Space) at the United Nations in Vienna, and [b]
the UAE Space Agency in Abu Dhabi.

(3) Taiwan: [a] National Cheng Kung University in Tainan, and
[b] INSPIRE Workshop at National Central University in
Taoyuan.

(4) Sudan-Ethiopia: [a] SUST (Sudan University of Science
and Technology) and ISRA (space agency of Sudan) in
Khartoum, Sudan, and [b] Bahir Dar University in Ethiopia.

(5) Mexico: [a] IAC (International Astronautical Congress) in
Guadalajara, and [b] México-Japan Space Education
Forum (organized by AEM and Kyutech) in the same city.

(6) Philippines: [a] APRSAF (Asia-Pacific Regional Space
Agency Forum, by JAXA) in Manila, and [b] ERIA
(Economic Research Institute for ASEAN and East Asia)
Forum in Manila.

Bahir Dar University, Ethiopia

American University of Sharjah, UAE

As an example of an overseas activity, the photo above (Ethiopia) shows a group of students, their college

of engineering lecturer (Sewnet Alemu, woman in the middle), at Bahir Dar University in Ethiopia. Here,

Maeda explained the scholarship opportunities of the ABE Initiative and UN/Kyutech PNST. In the photo

above (UAE), Grad Student Pauline Faure presents Kyutech activities during a forum in UAE; she was part

of a Japanese delegation that was invited by the UAE Space Agency to strengthen collaboration on matters

of capacity building.

COPUQOS Meeting, UN, Vienna
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In the photo immediately above (left photo with the date of 10 June 2016), Hala Almubarak (Sudan)
presented before the 59™ meeting of COPUOS (Vienna) a 15-minute talk entitled Education Under the
United Nations/Japan (PNST) Program: Perspectives of a Graduate. Hala is a PNST Fellow who
graduated the SEIC of Kyutech in the fall of 2015; her UN presentation was supervised by Maeda and Prof.
Mengu Cho. Just prior to her talk, Maeda also gave a 15-minute talk before the same audience. His talk
was entitled UN/Japan Long-Term Fellowship Programme on Nano-Satellite Technologies, which
highlighted the academic achievements of PNST, SEIC, and LaSEINE, over the years.

Shown in the photo above (right) are some participants of the México-Japan Space Education Forum (28
September 2016), during IAC in Guadalajara, Jalisco, Mexico. This forum was organized by Carlos Duarte
(head of education affairs at AEM, the space agency of México) and Maeda. The forum’s objective was to
“explore the development of a bi-national program on space engineering education between Mexico and
Japan and come up with action items to accomplish it.” The forum was a success. One outcome is that
México will enroll eight new students (4 masters and 4 Phd’s) in SEIC with all expenses covered by the
Government of México. They are set to enroll in the fall of 2017.

During the week of 18 July, Prof Cho visited Costa Rica (ACAE and TEC) to participate in the CDR of the
Irazu Project, as well to explain to staff and students Kyutech’s activities regarding small satellites; at the left

he is holding a model of Irazu CubeSat.

TEC, Costa Rica

After Costa Rica, Prof Cho went on to visit California Polytechnic State University (Cal Poly), which is
well known for its CubeSat activities -- especially its creation of the CubeSat standard in 1999. Prof Cho
and Prof Jordi Puig-Suari discussed collaboration between Kyutech and Cal Poly.

During 31 Jan.-01 Feb, Pauline Faure participated in the Global Space Congress in the UAE, which
attracted 600 space industry leaders from 48 countries. Faure explained LaSEINE’s activities at the

Kyutech booth, which was part of a large Japan Pavilion.
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B Annual Report of Project Based Learning for Space Engineering International Course

Project based learning (PBL) is an integral component of the post-graduate Space Engineering

International Course (SEIC) curriculum that was launched by Kyushu Institute of Technology (Kyutech) in
April 2013. SEIC is English based, and the additional components are lectures on space engineering,
on-the-job training in space environment testing, and research leading to a Master degree (2 years) or
Doctorate degree (3 years). SEIC is open to any student, Japanese or non-Japanese, who registers as a
full-time graduate student at the Graduate School of Engineering.
PBL is required for all SEIC students and is held annually from October to March. PBL-A class was
conducted by Assistant Professor George Maeda, and the class had 17 students. PBL-B class is the BIRDS
Project (BIRDS-I and BIRDS I1). It was conducted by Prof. Mengu Cho and it is described in a different
section of this LaSEINE annual report.

PBL-A class is usually organized around UNISEC Mission Idea Contests. From the PBL-A class of Fall
2015, two students went on to compete at the finals in Bulgaria — they are shown in the photo at the right.
The PBL-A class of Fall 2016 has formed three teams and are all going to compete in the UNISEC
Pre-MIC5 competition. This competition is organized country by country. In Japan, it will be hosted by
Kyutech on 22 July 2017 on the Tobata Campus. Teams from across Japan are expected to compete in
Pre-MIC5.  Possibly, the best team from each country Pre-MIC5 will go on to compete at the
UNISEC-Global meeting in Rome later this year.

2016 UNISEG-Global Meeting in Bulgaria where four SEIC students presented their current work

PBL-A students Jose Rodrigo Cordova Alarcon and Reuben
Jikeme Umunna present at UNISEC-Global in Bulgaria
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