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What is “IoT Mission”?- Collects ground information
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3U CubeSat “TRICOM-1R” - S&F Test Satellite (2018.1) -

Items Values Miscellaneous

Size 10x10x30cm 3U size
Weight < 3kg

OBC "Bocchan"board Internal made

Power
(average) 4W AZUR GaAs cell

Battery Li-Ion  41 wh LIBM

Downlink
(H/K&data) W  1.2kbps 460MHz AFSK

"U-TRx"

Uplink(H/K) 50W  9600bps 401MHz

Attitude Simple 3 axis B-dot law only

Sensor magnetic sensor,gyro
GPS receiver "GNSS"

Actuators magnet torquer
despun wheel

"MTQ"
"RW"

Camera GSD  314 m VGA 
@180km "CAM"

Sub-Camera GSD  67 m @600km "Sub-CAM"
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TRICOM-1R Weak Signal Receiver 
for Data Collection Capability

Item Specification

bit rate 300 bps, maximum 8 channels in 

parallel 

Transmission 

duration

< 300 sec

Transmission 

power from 

ground

20 mW 

Frequency band 920 MHz (no license of usage is 

required if using 20mW power)

10x10cm

antenna

3x3cm 

moduleBattery, others

Simple ground 

transmitter

Connected to 

various sensors

on the ground



We need to find “use cases” for IoT mission
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GPS 
positioning 
information is 
uplinked

Monitoring Animal 
Movements over wide area

Wild Fire Detection and Monitoring
(temperature sensor network)

Flood Detection and Monitoring
(Water Leven Sensor Network)

Agriculture Field Monitoring
(PH, moisture level sensors)



Merits of IoT Mission as UNIGLO Collaboration

• Even with small number of satellites, we can do certain missions. 

And, the more satellites, the higher time resolution.

– Number of satellites will be increased with more funds obtained. 

• Developing only ground sensors also contributes to the overall program.

– The first step to enter the project is much easier and less expensive.

– If you develop good sensors, they can also be used by other countries (so it can 

lead to a certain business)

• You can prove to your governments that space technologies are really 

useful to solving various social or global issues

– In order to obtain continuous funds from your government, this is essential.

• And in future, we would like to contribute to all the humankind by 

providing various data obtained all over the world



Current Status of IoT Program in UNISEC-GLOBAL

Step1 Mission 
Proposal 

Jan-Feb, 2025

(17 countries)

Step 2 
Frequency 
Research 

(12 countries)

March 2025

Step 3 

User and 
Sponsor 

Research by 
Hearing

April-June, 2025

Step 4

Lecture on
Satellite Design

July-Oct 2025

Step 5 

Experimentation
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IoT Workshop

Nov 2, 2025

Tokyo, Japan

(during UNISEC-

Global Meeting)

We received 

68 Mission Proposals 

from 22 Members

144, 168-175 MHz

315, 390-440 MHz

860-930 MHz

2400-2500 MHz

7/24 L.1: Mission and System design, assuming IoT mission

8/7   L.2: C&DH and communication system

8/21 L.3: Orbit and attitude control system

9/4   L.4: Structure and thermal system

9/25 L.5: Overall system design and satellite operation



How to Standardize IoT System

• We will define the interface standard for (A) IoT ground transmitter, and (B) 

satellite IoT receiver.

• Based on the standards, participants can develop their own components by, for 

example, purchasing off-the-shelf components that can be obtained in participants’ 

countries or developing the components by themselves. So “standard” is important.

• If you buy or develop such components, we will provide some ways to confirm that 

the components can meet the standards by connection check or other means.

• Arkedge Space will provide the required components (not free) which are already 

proved to meet the standards, or introduce some other companies which can sell 

similar components.

• Arkedge Space already launched several satellites which have IoT receiver, and if 

you develop your ground components (such as sensors + transmitters), then 

Arkedge Space will provide some planned opportunities for you to check the 

transmission possibility from your ground transmitters to their satellites. 



(A) Standard for IoT Ground Transmitter
1) Communication Protocol

– Only one way from ground to satellites. “Private LoRa” standard can be used at this moment, which can 

transmit data to Arkedge Space satellites.  “LoRaWan” will also be considered in future.

2) Speed, RF power, band width, etc. (next page)

– For RF power and frequency, please consult the regulation authority in your country to check whether the 

communication is possible without license or after obtaining license.

3) Frequency

– Currently 920MHz band only, which can transmit data to Arkedge satellites. 868MHz band, 915MHz band 

and 400MHz band will also be considered in future.

4) Transmission Interval

– Currently 1 minute. In future when we have many transmitters, we will consider differently.

5) Transmission Antenna

– Patch antenna (3dBi) is recommended. In future, Arkedge Space will provide antenna (not free). Ground 

Plane Antenna is also recommended, which you can develop rather easily by yourself. Information on how 

to check the antenna performance on the ground will be provided by Arkedge Space in near future.

6) Ground Transmitter System Board and Interface with sensors

– You can buy transmitter board in your country which meets the above specifications. Arkedge Space plans 

to provide such communication system board. Based on the information of the purchased board, please 

add power system (such as battery, AC adapter, solar cells, etc.) and interfaces to your sensors.
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Speed, RF power, band width, etc.
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Low Speed Case High Speed Case

RF power 20 mW 250 mW
Band width 200 kHz 400 kHz
Diffusion rate 12 10
Bit rate (bps) 300 bps 1.9 kbps
Data length (sec) < 4 sec < 4 sec



(B) Satellite IoT Receiver

• You can also develop (or purchase) IoT receiver to be onboard satellites. There will 

be three cases for your development of satellite IoT receiver and/or IoT satellite.

(case 1) Developing your IoT receiver and your satellite to accommodate the 

receiver
– The only requirement is that the signal from the above mentioned transmitters can be received 

and decoded.

(case 2) Developing your satellite, purchasing IoT receiver
– Arkedge Space will provide IoT receiver with interface document, so please make appropriate 

interfaces between such IoT receiver and your satellite.

(case 3) Developing or purchasing IoT receiver, which will be onboard a 

certain satellite (not yours) such as a university satellite or a  

governmental satellite in your country
– The only requirement is that the signal from the above mentioned standard ground transmitters 

can be received and decoded in the satellite. Please negotiate with the satellite developer on the 

interfaces between IoT receiver and the satellite 
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Schedule of Today’s IoT Workshop

After this lecture, we will move to Engineering Building No.7

10:20  Brief lecture on IoT and hands-on for “ground plane antenna” 

fabrication

11:00  Demonstration of real data uplink to Arkedge Space’s satellite

- Explanation of experiment scenario in the classroom

- Half of the members go to the rooftop to prepare uplink

- Send IoT data to satellite (AOS:11:20 - LOS:11:31)

11:50  Showcase of IoT sensors and system (in the classroom)

12:20  Summary

12:30  Lab tour of Nakasuka-Funase-Ikari Laboratory (ISSL)
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