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How about developing nano-sat constellation as
UNISEC-GLOBAL Joint mission?

Assumptions:

Jointly design satellite bus (3-6U) and mission payload with online guidance

Each satellite will be developed by each country with its own funding or if
difficult, we will jointly search for international funds.

All the satellites have the common mission payload to contribute to
solving global problems or local problems, etc., as a constellation.




What kind of mission would be
suitable for common mission ?



How about developing loT Satellites?
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S&F-ANT

Application areas: disaster prediction,
water level monitoring, soil moisture, PH.....

Low power transmission
is key: 8 -130 mW RF
power, low data rate
(300bps) transmission
was successful. (2018)

3kg TRICOM-1R



Merit of “loT” as Common Mission

* |oT satellite can be developed in 3U-6U size and
does not require so high level satellite-bus

— Even limited data rate (300-500bps) can send
important ground information (idea is important !)

— Communication service time using one satellite is
about 40 min per day
* |If the number of satellites increases, service time
iIncreases (launch orbit coordination will further

increase the service time)

* Ground sensors can be invented/improved even
after the satellites are launched

— You can develop new sensors suitable for problem
solving in your countries, which will appeal to your
government

— Sensors can be shared between member countries ¢



3U CubeSat “TriCom-1R”
- S&F Test Satellite (2018.1) -
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TRICOM-1R Weak Signal Receiver
for Data Collection Capability

Specification

300 bps, maximum 8 channels in
parallel
R e APS

Transmission < 300 sec
duration

Transmission power P{Rnl

from ground Simple ground transmitter )
10x10cm .

antenna
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3x3cm o) i
Battery, others module /

—

Frequency band 920 MHz (no license of usage is
required if using 20mW power)



“Modified
SS520-5

Dedicated
rocket for
CubeSat
by JAXA
in 2018




launch
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MOU to develop 3U CubeSat to be deployed from ISS
Rwanda’s first satellite “RWASAT-1" (launched in 2019)
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Satellite Development and
S&F Experiment in Rwanda
- Development in Japan

- Sending data to RWASAT-1
from rooftop of RSA’s office
- Possible applications:

- PH or moisture level of land
- Flood or water level
- Water quality
- Emergent/health information

Satellite development and
test in Fukui prefecture

Remote instruction from Japan

[1 ArkEdgeSpace

Remote co-operation

-Rwasat-1 appeared from
g‘?aer@rectlon , p?ease

| ok

-I}s elevation is XX,
please keep tracking

-OK

Ground operation
in Rwanda
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Merits of “Constellation” for loT

One satellites only provide 4 x 10 min (SSO Case)
chances to receive data from ground

Even if urgent data is sent to the satellite, some
delay occurs until the data is downlinked to ground

If a satellite fails, no backup is provided
Constellation is important !

Participants can use all the satellites for loT data
collection

We, university community may be able to contribute
to the world by obtaining world-wide data (to solve
global warming, flood, desertification, etc.)




15t Step: Definition of loT Mission Details

18t step is to design the various parameters for our target loT
system, These parameters will be used to design the loT
transmitter and receiver systems, satellite bus system, and
how many satellites are needed, etc.

1.
2.
3.

Bit rate of transmission (bps)
Total amount of data per one transmission (byte)

Required transmission power and input power to the
transmitter (W)

Interval of data reception from the sensor to one of the
satellites (hours)

Allowable latency from data reception by satellites to the
downlink to one of the ground stations (hours)

Error rate in the data transmission (%)

Decoding capability to correctly decode many packets
which are coming to one satellite at the same time

Frequency for loT data transmission (MHz) 15



We need to find “use cases” for loT mission

positioning”™
informatiog i’s

A

Al

Monitoring Animal
Movements over wide area

’ i ‘, : S
Flood Detection and Monitoring
(Water Leven Sensor Network)

Wild Fire Detection and Monitoring
(temperature sensor network)

Agriculture Field Monitoring
(PH, moisture level sensors)
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Let us create loT missions to solve
global problems on the Earth!

Global problems on the Earth | What information should be collected
— Global Warming from wide area to mitigate such problems ?

— Wildfire

— Deforestation

— Desertification

— Flood and Drought

— Earthquake

— Tsunami

— Volcano explosion, etc.

 The situation seems to be getting worse




Use Case Studies for Mission Definition

What kind of ground sensor systems are effective in
addressing your country’s social or environmental problems?

@ How frequently should the sensor get data and send it to satellites?
ex) Once per day, at 2-hour intervals, 30-minute intervals, etc.

2 How much data must be sent to the satellite in one data transmission?
ex) For example, if one data includes 8 data items each of 1 byte, then
the packet size is 8 bytes.

@ How much delay is allowed from the time when a satellite receives the
data from ground to the time when its data is downlinked to the ground

station?
ex) If the data to be obtained is urgent data, then the allowed time may
be one or two hours, but if it is agriculture-related information, one

day or two days may be sufficient.

@ How many sensors will be placed in the vicinity of one another, for
example, within a 10km x 10km area, to make your loT mission

meaningful?

If you come up with one idea for an loT mission, please study more about the
required sensor and the mission’s impact on your society. Please specify what kind of
sensor will be used in your loT mission, who will use this data for what objective, and

the mission’s contribution to society.



How can you participate in this program ?

1. Show your intention by sending e-mail to the
UNIGLO secretariat at iot@unisec-global.org

2. Download (or receive) the file to explain the
oT program as indicated by the secretariat.

3. Study possibilities of loT mission in your
country by thinking yourself, discussing with
yvour colleagues or governmental officers.

4. Submit Excel file to describe your [oT mission
idea to the secretariat.(as many as possible)



Excel file to be submitted (one example is shown)

Section 1: Mission overview

What kind of sensor  [What Kind of sensor isWho will o
For what  |Contributions to the
data should be sent to [to be used for your |use the obiectives? lsociet
satellites? IoT mission? data? JeeHves: y
We suffered from flood
Flood Detection and Local and T.o mitigate many t'1mes, which Wlll
. Water level sensor [central disaster and |be mitigated by finding
Monitoring . . .
governments save lives  [the flood quickly in wide
areas.
Section 2: Requirements for the IoT system
1) How frequently 2) qu much size of the 3) How much 4) How m.any o
should the data be date is to be sent to the delav is allowed? S€MSOrs will be put |Priority
sent to satellites? satellite? (byte) y " lin 10km x 10km?
One sensor requires 2 byte
data. Several sensors data
will be sent to a key The data had better
) : : Along the dangerous
Once per 2 hours comm station from which |be downlinked to iver area. with 2km 5
P collected data will be sent |ground in 1 hour e aratior; (highest)
to satellites. Total data |after reception. P
amount will be 2 bytes x 20
50 sensors = 100 bytes.




