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Background

B BIRDS started in 2015

B Main goal: provide hands-on training in satellite

engineering, project management, and cross-cultural %PRO}ECT
teamwork to students from non-space-faring nations

through the development of CubeSats in order to gain
practical experience and contribute to global capacity
building in space technology.
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Research methodology

Literature

review Create OBC
. architecture
The approach that will be used to conduct the Requirements
gathering architecture
research:
Devglop
M qualitative analysis of user and contributor S Implement
. ‘ architecture
feedback through interviews, survey, Review & implement

feedback corrections

B iterative development of a more structured

Develop final

codebase, and, version Integration

and testing

B quantitative measurements of user engagement  FGECIAS implement

corrections

within the BIRDS Open Source repository.
Maintain
system
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Unified
codebase

Portability

Facilitating open-source contribution

« Mitigating replication challenges




Short term improvements

||
F * BIRDSOpenSource

Popular repositories

BIRDSOpenSource.github.io Public

OHTML Tra Y2

BIRDS-GS_software Public
Documentation for the ground station software used for the BIRDS
satellites

oct w2 ¥

BIRDS3-0OBC Public

Documentation for the On Board Computer used in the BIRDS3 Satellite

®c w1 ¥

BIRDS4-0BC Public

Documentation for the On Board Computer used in the BIRDS4 satellite

®c a4 ¥

BIRDS5-CAD Public

Documentation and source files for the CAD of the BIRDSS satellite

w2

BIRDS5-Source_Codes Public

Documentation for the different source codes used in the BIRDSS
satellite

®c W1
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People

This organization has no public members.
You must be a member to see who's a part
of this organization.
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() Overview

README . md
Welcome to the BIRDS Open Source Project

The BIRDS program, developed by Kyushu Institute of Technology, is an educational initiative focused on CubeSat development.
This repository serves as a central hub for open-sourcing files, code, and designs from the BIRDS program, enabling other entities
to utilize and contribute to the advancement of CubeSat technology. The BIRDS Open Source project is committed to
demonstrating lean satellite development that is well documented, easy to adapt and debug, and that caters to the needs of the
entire satellite development workflow, from satellite design configurations to ground station data collection and analysis. Take a
peek at the website for BIRDS Open Source for more information that may be relelvant to you. We also have a monthly webinar to
discuss various issues related to the satellite bus, past webinar recordings and presentations can be found here.

About the BIRDS Program:

The BIRDS program provides hands-on training in satellite ing, project mar , and cross-cultural teamwork.
Through the development of CubeSats!!], students from non-space-faring nations gain practical experience and contribute to
global capacity building in space technology.

Kyushu Institute of Technology (Kyutech) has been carrying out its BIRDS program since 2015. In the program, inexperienced
student members receive training and develop multiple 1U CubeSats. Each BIRDS project develops 1U CubeSats for the capacity
building of non-space-faring nations. As of Febuary 2024, six generations of BIRDS projects have been carried out:

o BIRDS-1,
o BIRDS-2,
« BIRDS-3,
o BIRDS-4,
« BIRDS-5, and
o BIRDS-X.

The BIRDS program is a unique educational program that provides an excellent opportunity for learning systems engineering,
project management, and cross-cultural teamwork, not only conventional space technologies.

The BIRDS BUS is a standard CubeSat bus of electrical design to support the BIRDS program. The design puts an emphasis on
ease for beginners to learn and use it. For example, the BIRDS BUS uses a distributed system design, not for its performance but
for the easy work sharing and simple coding work involved.
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People
This organization has no public members.

You must be a member to see who's a part
of this organization.

Top languages

@®C OC# @HTML PLSQL

Most used topics
cubesatellite  satellite  cubesat

birds-3  cubesat-satellites




Insights from interviews



Strategies for maintaining compatibility and
interoperability

Satellite . Interfaces

Name

Birds-1 H8 C - 51U -
Birds-2 H8 C SPILUART 3*1U 5
Birds-3 PIC18 C - 3*1U 4
Birds-4 PIC18 C - 3*1U -
Kitsune PIC18 C SPILUART,CSI-2 6U 4
Spatium-2 RPi C USB2.0,UART,I2C,SPI 1U 1
Birds-5 PIC18 C - 2*1U, 2U 5
Curtis PIC18 C UART - -
Birds-X PIC18 C - 2U 4
MO-1 PIC18 C UART 1U 1
Vertecs PIC18 C SPI, UART 6U 1
Leopard PIC18 C SPILUART 3uU 6
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Firmware update

Use of standardized
communication
protocols

Thorough
compatibility testing

Leveraging vendor
expertise



Challenges encountered during the 3 L‘:< <L°>
development of heritage cubesat software a

‘ 6 I learned the satellite operational flow from a flowchart on the
white board and hearing members talking about 1t ... Because I
didn’t understand the H8 code an important function was not
implemented in BIRDS-3 and that was my fault.

- BIRDS-3 OBC Member
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Modularity in cubesat software design A< @
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X Dependency management Adaptability to hardware
changes

X Testing and debugging -
Reusable

X Performance overhead -
Scalable




Future directi
re directions and potential applications

Mission
planning and
Optimization

PIug-and-PIay
Capabilities,

Distributed
networking for
constellations
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B Survey for research

® https:/forms.gle/3CWqpsWyNKLrUfKP6 (IN JAPANESE)

® https://forms.gle/QfeANnToBuAHhwpb6 (IN ENGLISH)

B Opinions/ Observations on GitHub updates

® hittps://github.com/BIRDSOpenSource
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