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Agenda

● Who am I

● What is the Curiosity rover

● How I used Marginal Data Analysis to improve 
efficiency of the rover  



Intro

● University of Southern California - B.S 

in Computer Science/Physics 

● Expected graduation: May of 2022



Things I do





Google DSC Leader
● Developer Student Club founder/leader at USC.

● Working together to build solutions for local problems in the community.

● Access to Google Developer resources.



Curiosity Rover

● 8 years old (launched 2011)

● 2586 Sols on Mars

● 13.42 miles traveled

● Over 600k photos taken



Discoveries

● Persistent evidence of liquid water 

● Suitable home for Life (organic molecules, nitrogen, sulfur, oxygen, 

carbon)

● Methane discovery (2019)
○ Methane can be produced by living organisms or by chemical reactions 

between rock and water

● And much more….



CS



Goal
● Develop a tool that analyzes the marginal use of the Curiosity rover actual vs. estimated from EVR files.

Sol 2490 left Mastcam image of SAM inlet covers.



Where things started

● EVR (Event Reports)
○ Chill_get (chill_get_evrs -t LST -b Sol-2452M00:00:00 -e Sol-2453M00:00:00 -m )

■ Spazz/Elasticsearch used 



Library usage



Grabbing EVR files



Output Beautiful .JSON files

Lots of useless info



Level of priorities 

1) Complexity
2) Reliability 
3) Maintainability



1. Complexity
Key Factor 

● Efficiency 

● Ease to read/understand

● Ability to pick up fairly easily



Result



2. Reliability
● Probability of failure-free software

● TDD (Test Driven Development)



3. Maintainability
● Important because it is approx. 75% 

of the cost related to project.

DOCUMENTATION!



Complications

● Migrating matplotlib to plotly in python

● Python 2 compatibility issue



Results



Making it in a Web-Dashboard style
● Graphs created using javascript.

● Learning D3.js
○ Document Object Model (DOM)

○ Scalable Vector Graphics (SVG)

○ JavaScript

○ Geometry

○ Color Spaces

○ Data Structures

○ Standard Model 

Example graph made

http://127.0.0.1:5500/index.html
http://ix.cs.uoregon.edu/~klee17/d3/barchart.html


Achievements

● Hands on experience
○ Reading Code 

○ Proper Documentation

● Skills acquired
○ JavaScript

○ HTML

○ D3.js

■ DOM

■ SVG

● Understanding of software process





Questions
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