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MAE CubeSat Project…
…to UCF Program?
• Mechanical and Aerospace Engineering students

• Beginning to involve Electrical and Computer Engineering students
• Designing and building in the context of two-semester Senior Design

• Mission: To grow plants in the more hostile environment of lunar orbit
• Currently, two integrated bus and payload teams
• Each student is responsible for a particular subsystem, e.g., CDH, EPS, etc.
• Challenges with ABET requirements and only two semesters to design and build
• Offset with the Collegiate Space Foundation (student onramp and Senior Design support)

• Plan is to develop a CubeSat program
• Small Satellite Program Guide (Qedar, Alonzoperez, & Larson)
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Systems Engineering

• Each academic year, new students are taught Systems 
Engineering with material compiled from the following 
sources:

• NASA Systems Engineering Handbook (NASA SP-2016-6105 Rev2)
• Applied Space Systems Engineering (Larson, Kirkpatrick, Sellers, 

Thomas, & Verma)
• Real MBSE (Dam)

• …and supplemental material (especially exercises) for 
subsystems (e.g., link margin) from:

• Understanding Space (Sellers)
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Systems Engineering

• The 17 SE processes are 
taught no matter where 
they are in the “V”

• This is part of adhering 
to ABET requirements

• Not all the processes are 
rigorously followed for 
our relatively small 
project, but students are 
taught them in case they 
work on a JWST
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Systems Engineering

• Because there are new students every 
academic year, the agile (Real MBSE) 
approach is amenable to our overall 
process

• New students iterate on each portion 
of the systems engineering “V”

• Advantages
• Build-a-little, test-a-little
• Stakeholder engagement and user 

feedback
• Fail fast, fail often
• Lessons learned (from prior teams)
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Three-Year Status of the Project

• Year one – Mostly a pathfinding effort (and learning for me too)
• Stakeholder Expectation Definition and Technical Requirements Definition processes; MCR 

and an initial SRR

• Year two – Iteration/refinement of processes
• Introduction of Innoslate to enable Real MBSE

• Configuration Control: Requirements, ConOps, other artifacts (System Design Study Report)
• Logical Decomposition and Design Solution Definition; SRR, SDR, and an initial PDR

• Year three – Iteration/refinement of processes
• Began with a PDR using Innoslate for a model-based review
• Current students tasked with Functional Analysis (derivation of the functional behavior 

and creation of an action diagram in Innoslate)
• Product Implementation and Product Integration resulting in an initial CDR?
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Model-Based Reviews

• PDR entrance/success criteria
• Prior to the review, students 

checked-off entrance criteria and 
after the review, students 
performed the work required to 
check-off the exit criteria

• NASA Systems Engineering NPR-
71323.1B.pdf, e.g., Table G-6 –
PDR Entrance and Success 
Criteria
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Model-Based Reviews

• The entrance and success criteria 
were captured from the 
NASA/NPR documented which 
served as the agenda for the 
review

• If questions required more 
support, the SRD is in Innoslate

• Full support for this review 
approach from our NASA KSC PI
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Student Benefits

• Diversity
• UCF/IE is heavily focused on SysML, Innoslate exposes the students to an 

alternative approach based on LML*
• Interaction with subject matter experts

• Principal investigators associated with the payload scientific (bio) experiment
• Professional system engineers involved with the successful launch and 

deployment of spacecraft
• New graduates entering workforce with…

• Space systems engineering and project management experience 
• Knowledge of state-of-the-art “agile” processes (Real MBSE)
• Hands-on experience with enabling platforms (Innoslate, STK, etc.)
• Formal written & oral communication skills and team-building
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*Benefit to SPEC Innovations – Students take this knowledge into the workplace (the MATLAB marketing model) 
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Questions?
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