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Dr. Will GrundyDr. Audrey Thirouin

Studies binary objects Studies Kuiper Belt objects
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The Kuiper Belt



Model of a Binary System (Pluto and Charon)
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Light Curve
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Problem Statement
● 50+ parameters must be entered on a 

command line

● Current software lacks a mix of fast runtime 
and greater accuracy of simulations 

● Our clients need a way to determine best fit 
parameters based upon observed data

● Current software generates rendered 
images, but not videos
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Solution Overview
● Create GUI for parameter input

● Implement HMC

● Accelerate forward model

● Integrate video generator
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Key Requirements/Implementation Overview
● GUI for the Forward Model

● Hamiltonian Monte Carlo

● Triaxial Ellipsoid shape

● Movie Generator 



Architecture Overview
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HMC Module
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Challenges and Resolution
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Triaxial Ellipsoid
● Challenge: Incorrect ellipsoid lighting
● Solution: Modification to the ray tracer module

● Challenge: Ellipsoid rotation implementation
● Solution: Matrix multiplication 

HMC 
● Challenge: RStan Forward Model interface
● Solution: Forward Model static library linking

GUI
● Challenge: Text input parameter retrieval
● Solution: Data type checker function



Schedule
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Conclusion

● Space and the Unknown

● Improve, Accelerate, Streamline 

● Excited to present software
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Thank you!

Questions?
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https://www.cefns.nau.edu/capstone/
projects/CS/2020/Andromeda-S20/

https://www.cefns.nau.edu/capstone/projects/CS/2020/Andromeda-S20/
https://www.cefns.nau.edu/capstone/projects/CS/2020/Andromeda-S20/

