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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

● Accelerate current software

● Implement Amoeba for parameter estimation

● Integrate video generator
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Improved Workflow
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Key Requirements
● Implementation of GUI

● Addition of Triaxial Ellipsoid shape

● Parameter Estimation 

● Movie Generator 
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Solution Architecture and Implementation Review
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Prototype Review - Amoeba Steps

12

Step 4

Return to Step 2 and rerun 
Amoeba with produced 

values

Step 3

Review results using 
output to terminal and 
generated file and plot

Done

Amoeba has produced the 
best fitting parameters 

based on user input and 
data

Step 1

Clients input starting 
values and step-size for 

estimated values into input 
text file

Step 2

Run Amoeba with user 
input text file

Start

Clients 
determine 

starting 
values and 

which 
parameters to 

estimate



Prototype Review - Amoeba Use Case
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Prototype Review - Triaxial Ellipsoid
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Prototype Review - GUI
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Challenges and Resolution
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Triaxial Ellipsoid
● Challenge: Rotation perspective issue
● Solution: Shift in camera perspective

● Challenge: Rendering a single ellipsoid
● Solution: Provide a second dummy object

Amoeba 
● Challenge: Accurate parameter estimations
● Solution: Fine tuning the minimization equation 

GUI
● Challenge: GUI interpolation
● Solution: Additional testing



Schedule
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Testing Plan
● Unit Tests

○ Individual functionality

● Integration Tests 
○ Amoeba with Ellipsoids
○ GUI with Ellipsoids

● Usability Tests
○ Documentation
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Conclusion

● Space and the Unknown
● Improve, Accelerate, Streamline 
● Finishing up the final product
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Discovery Channel Telescope



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/

