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Need of measurable MBSE for CubeSat
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• MBSE has been to support space industry 
and several open source are available

• Developed INCOSE SSWG and OMG-
CubeSat Reference Model- (Kaslow 2016-
2021)

• CSRM is reusable logical architecture for 
CubeSat mission

Goal 
✓Utilize MBSE usage across LC of 

CubeSat mission 
✓ Entrance and Exit criteria- faster and 

cost effective development – Key SE 
activities

• Value and benefits of MBSE remains inconclusive 
or subjective (henderson2021value )

• Most claims (86%) were not substantiated by a 
metric (campo2023model )

Progress toward measurable MBSE
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Phases of MSBE are proposed from SE 
Activities

Identify  for a particular 
need in space mission

model usage or technical 
support  engineering 

activities 
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MBSE for Space Application - Comprehensive  Literature Review
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Best practice of MBSE in 
space

Three pillars of MBSE 
implementation  
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MBSE for Space Application - Comprehensive  Literature Review
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Challenges in General Space industry

✓ Lack of binding factor for global application

✓ Diverse MBSE methods-126 papers

✓ MBSE adoption lacks of  success metrics

✓ Modeling Interpretation limitations

✓ Tool and Language limitation and so on

Challenges for a small mission- In CubeSat

✓ Disproportional cost and benefit implementation 

✓ Adaptation and tailoring skill effort require 
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Integrated MBSE Framework 
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Based on expected : Mission 
success criteria
• Cost-to-risk ratio- risk 

tolerance 
• Cost and schedule
• Mission tier
• Expected testing hour
• Type of parts used
• Orbit Operation Lifetime

Mission Success Handbook for CubeSat Missions 
(2021) and Joshua Choe (2020) 

Relevant Social Groups of CubeSat Developer



Université de Strasbourg

MBSE Phases – Mapping across NASA Lifecycle 
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• Link CubeSat project 
deliverables directly to 
MBSE activities

• Support review-based 
progression
o Avoid skipping key 

MBSE artifacts
o Minimize rework, 
o Late design changes

• Enable measurable agility
using model-based metrics 
at each phase
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CubeSat Reference Model – As Input Parameters of  SE activities 
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Tools: Cameo Systems 
Modeler and Enterprise 
Architect
Language: SysML , SysML 
extension and XMI file
MBSE method : OOSEM 

Template is Open and free 
Available: 
https://github.com/Object
ManagementGroup/CSRM

https://github.com/ObjectManagementGroup/CSRM
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Sara’s  Black Box Model
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Review or Decision Gate Completion Indicators- (CSRM) 
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Key take away   

• Objective-driven Systems Engineering 
(SE) activities -MBSE phases

• Alignment of MBSE phases with 
NASA lifecycle for CubeSat 
development

• Mission success criteria used as 
drivers for model artifacts

• Decision reviews (PRR, PDR, CDR, 
FRR) serve as key performance 
checkpoints
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Future works 
• Define threshold values and scoring 

methods for agility metrics
• Develop a digital dashboard/tool to 

calculate and visualize metrics across 
lifecycle phases

• Apply the framework to a real 
CubeSat startup or university 
mission to demonstrate enterprise-
level MBSE benefits

Laying the foundation for defining MBSE 
success in CubeSat missions
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Google form survey -
Entry of SE 

Performance 
Indicators - Your 

input is appreciated!
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