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Back Ground:

Forester, Conservation & Rural Development Projects 



 LEAN SATELLITE /

CUBESAT

LEAN SPACE technologies and Spatial Information Science make 

it possible for all developing countries to LEAPFROG towards the 

accomplishment of SDGs.



超小型衛星革命

Primarily by university/venture companies, but governmental projects 

are also appearing, which begin to replace mid-large sized satellites.

Innovative utilizations of Micro/nano/pico satellites(<100kg)
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World First 
CubeSat !
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3 x 3U CubeSat 
EQUULEUS (14kg, deep space) 
are being developed.

Deep space exploration

[8]
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(2018/2)

Comm. 



“Store & Forward” collects ground information

8mW low RF power(LoRA), 

low data rate (300bps) transmission 

is tested in TRICOM-1R.

3kg TRICOM-1R
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1. Measurements by ground stations

2. Data stored in satellite

3. Data forwarded by satellite

4. Data analyzed in headquarters



Launch of TRICOM-1R by SS-520-5
• Launched on 3/2/2018 by the world smallest 

orbital rocket by JAXA/ISAS

• S&F and camera experiments successful

• 8mW transmission from Japan, RWANDA, etc

• Plan to develop low cost/quick development 
version to support foreign countries



Mobile devices and
Connected Vehicles Geospatial big-data 

analytics

Space system

Positioning
service

Remote 
sensing

Satellite 
communication

TRIANGLE 
driving positive cycle of technology 

development and service development

http://magnetfish.com/wp-content/uploads/2011/10/1-Acer-beTouch-E110-Android-top-ten-10-cheapest-Android-phone-in-India-check-out-the-price-features-technical-specification-feedback-review-availability-cost-of-all-the-cheap-Android-smartphones-in-India.jpg






“High level data processing” using Satellite data and in situ data is 

necessary.
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Geostationary 

Communication 

Satellite:

Low Earth Orbit

Small Satellite:



Space Inclusion 



Boot Camp





Next Generation of Cubesat

• Towards the constellation of cubesats

– Based on heritage design and experience

– Renewed architecture to easy build and test 

– Industry partnership for better quality and mass production

• 1st Deployment of two satellites will be 20th Nov. 2019

TRICOM-1R
Mother Board

S&F Module

ACS Modules
Standard Board

Next Generation

Cubesat



Launch (deployment) from ISS

with Kibo Unique Exposed Facility

Exposed Experiment

Handrail Attachment 

Mechanism

(ExHAM)

JEM Small Satellite

Orbital Deployer

(J-SSOD)



Collaboration Options
• Any Collaboration : Your Idea × Our Experience 

• All options can include capability building programs

Your Mission × Our 2U/1U S&F BUS Your Members × Our 3U/2U S&F Cubesat 

(build Together!)

Your Bus × Our S&F Mission Board Your Bus × Our Heritage Components

Vecteezy.com

×
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News from Africa (09/05/2018)

Smart Africa, Rwanda Sign Deal With 

Tokyo University For Satellite Technology

MOU to develop 3U CubeSat to be launched in 2019

https://taarifa.rw/category/africa/




Keynote Address by Mr. Shinzo Abe, 

Prime Minister of Japan
「Let us raise our eyes now to a place beyond the 

earth.   Soon, up there, a small-sized satellite built by 

Rwanda together with the University of Tokyo will 

emerge. From space, the satellite will observe crop 

harvests and the state of water resources in 
Rwanda. ｰsnipｰ
And so I will say it again: the Japanese government -

- New TICAD -- will do its utmost to support Japanese 
enterprises that are betting on the future of Africa.」

Yokohama Action Plan-TICAD7(2019)
AU flagship initiatives:Africa Outer Space Strategy

Support human capital development and harness 

STI to achieve the SDGs

-Capacity building through development, 

operation and utilization of small satellites, 

including small satellites deployment from the 

Japanese Experiment Module ”Kibo”of ISS and 

satellite data utilization to solve social issues.
Signing Ceremony of LOI between Egyptian Minister 

and Univ.Tokyo for African Space Activities



Capacity Building
◆ E-learning system available for 

overseas universities in space 

emerging countries

◆ Education program with 

cansat/model rocket composition 

and its launch for invited foreign 

university students 

◆ Training program on remote 

sensing technology for senior 

engineers in space emerging 

countries

Utilization of ISS “KIBO” Module
◆ Exposure test of components developed 

by emerging countries using JAXA’s KIBO 

module of ISS

◆ Deployment of cubesat developed by 

emerging countries from robot arm of 

JAXA’s KIBO module of ISS
▲E-learning system

▲Cansat/model rocket program

Application of QZSS
◆ Demonstration experiments of 

commercial GNSS applications 

in Asia-Pacific region where 

QZSS signals is available

▲Cubesats to be released from ISS “KIBO” module

Tire : 30cm

Strip : 40cm

▼Autonomous 

driving of a 

tractor in 

Australia

▲Demonstration of i-Construction 

in Thailand

▲Space technology 

seminar in UAE

Dispatch of Japanese experts
◆ Overseas dispatch of Japanese experts to give 

a lecture in seminar/workshops and/or 

university classes

▲JASTIP symposium 

in Thailand

Capacity building for emerging countries
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Capacity building programs using Japan’s assets

【Cansat/Model Rocket Hands-on】
• Provide foreign students with opportunity to 

manufacture and launch can-size satellites and 

model rockets

【Space Experiment Ideathon】
• Divide students into several groups, and then each 

group comes up with ideas and present the 

outcomes for experiment in space environment.

• Japanese experts may advise when necessary.

【Parabolic Fright】
• Invite the winner of Space Experiment 

Ideathon to the real experience of zero 

gravity by parabolic flight.



“UNISEC-Global” activities 

40+ regions/countries are interested to start UNISEC 

in their countries: South Africa, Angola, Namibia, 

Egypt, Ghana, Kenya, Nigeria, Tunisia, Bangladesh, 

Korea, Mongolia, the Philippines, Singapore, Taiwan, 

Thailand, Turkey, Australia, Indonesia, Saudi Arabia, 

Canada, USA, Guatemala, Mexico, Peru, Brazil, 

Bulgaria, Italy, Samara (Russia), Switzerland, India,

Germany, Slovenia, Lithuania and Japan. 

15 Local Chapters and 
1 Association of Local 
Chapters have been 
acknowledged. (red part)



“MicroDragon” for Vietnam
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Hodoyoshi

heritage



Hodoyoshi PJ (“First Program,” 2010-2014)

Four satellite development
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Hodoyoshi-3 (left) and Hodoyoshi-4 before Shipment (April, 2014)

Size:50x50x80cm 60kg   Downlink: 10Mbps   Power: max 100W  average 50W

Attitude Control Capability:

- Stability 0.08 deg/s (Roll, Pitch)  0.8 deg/s (Yaw)

- Pointing accuracy 0.2 deg 2 deg

- Determination accuracy 0.0048 deg 0.048 deg

Target: 50kg class satellite to be 

developed within $3M and 2 years



Chiba

（６ｍ GSD)



microsats

constellation

Monitoring 

whole world, 

every day
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Small SAR Satellite Constellation

• Small SAR(Synthetic Aperture Radar) satellite 
constellation for frequent and persistent 
information gathering from Earth

• Six satellite constellation until 2021, 20 sats
are the goal to achieve daily to hourly revisit

• The launch of the first demo satellite will be 
in late 2019 and now in EM development phase

• Demo satellite: 3m ground resolution, 140kg, 
0.7m cubic size, designed based on 
Hodoyoshi outcomes

• The mission part is developed in ImPACT
(Impulsing Paradigm Change through Disruptive 
Technologies) program, funded by Cabinet Office, 
Government of Japan
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People Flow (7, June 2015)   Sierra Leone

file:///C:/未整理2016/ITU Zavazava Sierra Leone Project2015/Elola_Kenema.mov


2019/12/4 Shibasaki & Sekimoto Lab. CSIS/IIS/EDITORIA. UTokyo 35

https://www.itu.int/en/ITU-D/Emergency-
Telecommunications/Pages/BigData/default.aspx





キャプションを入力してください。


