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History of Open-source “BIRDS-GS_software”

❑ Until BIRDS-3: dedicated software

▪ Command generation and Analysis function for each mission

▪ Issue: BIRDS-4 project has many missions

▪ BIRDS-3: 3 missions

▪ BIRDS-4: 9 missions

❑ Difficulty

▪ Complexity of command generator.

▪ More efficient operation is required.

BIRDS-3 operation software
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History of Open-source “BIRDS-GS_software”

❑ BIRDS-4 project develop an operation software

▪ Command list function

▪ Command is generated by the mission team.

▪ Missing packet collection is easy to implement.

▪ Doppler shift correction and tracking functions

▪ No reliance on external software e.g., SatPC32

▪ Quickly switch between multiple satellite operations
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Hardware block diagram

IC-9100 and KPC-9612+

20-element 

cross Yagi antenna x 2

Rotator Controller
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Software setting

❑ Auto-loaded file path

▪ TLE*

▪ Frequency List

❑ Folder path for Auto-Saved files

▪ Raw file, log, packet(banally) etc…

❑ Radio (CI-V address)

❑ Rotator 

▪ PRO-SIS-TEL / YAESU

▪ Home position

❑ GS Position

▪ Latitude, Longitude and Height
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Setting example (Kyutech amateur station)

❑ The COM port is set every 
time the software is started.

▪ Other settings in this tab 
are saved in the software, 
so you don’t need to 
change after once you set.
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Setting example (Kyutech amateur station)

Ham OP repos (sync with cloud)

operation data

20220511

20220512

setting files

tle.txt

freqList.csv

These folders will be 

made every day
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Setting example (Kyutech amateur station)

❑ Select the radio manufacture

▪ Only ICOM for open-source

❑ Select CI-V address

▪ Refer the radio manual.

▪ IC-9100 default: 7C
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Setting example (Kyutech amateur station)

❑ Select the radio manufacture

▪ Pro-Sis-Tel Combo

▪ YAESU G-5500

❑ Set home position

▪ When the satellite is less 
than -10 deg elevation, 
the antenna become this 
position.
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Setting example (Kyutech amateur station)

❑ Set the ground station 
position

▪ Latitude [deg]

▪ Longitude [deg]

▪ Height [m]
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Select a satellite

freqList.csv

tle.txt

*Update everyday
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Send a command

❑ Command list system

▪ Command list is edited on a separate 
software or spreadsheet.

▪ Another project using the same bus, 
KITSUNE (6U CubeSat), is also in 
use with only some modifications.

① ②

③
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Receive packets

❑ Received packets are 
shown in the software.

❑ Analyze (dropped)

▪ Sequential number

▪ to binary file

▪ Finding missing

Commands

ACK

or data

*All data is saved in text file

for open-source software.

Seq. No.
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Receive packets

❑ For multi-satellite operation

▪ A folder is automatically created 
for each satellite.

▪ Folder name refer freqList.csv

▪ 7th column (G column)

Ham OP repos (sync with cloud)

operation data

20220511

Tsuru

GuaraniSat1

Maya2

KITSUNE

freqList.csv
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Frequency control -Supporting function-

❑ Doppler shift correction

▪ Calculating orbit from TLE

▪ Using OneSgp4 library

▪ Output to ICOM radio with CI-V protocol

▪ Update every 0.1sec

❑ Fine tuning

▪ Follow tiny changes in frequency

▪ ±500Hz, ±1kHz, ±5kHz button

freqList.csv tle.txt
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Antenna Direction Control -Supporting function-

❑ Calculating orbit from TLE

❑ Output to the rotator by suitable protocol

❑ Update timing

▪ Pro-Sis-Tel: Every 0.1 sec

▪ YAESU: Command value is changed.

TLE
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Summary

❑ The history and how to do setting and operation are explained.

❑ Other ancillary software is necessary to operate efficiently.

▪ CW decoder (DL from BIRDS-4 website)

▪ Command generation software

▪ Packet analyzer (converter to engineering value)

▪ Missing packet check function

▪ TLE updater



Thank you!!!


