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Project Goals

Web App of Mars

• Uses Mars Rover (Perseverance) Location and 
Imagery Data

• Utilizing a Web App API
• Supporting Multiple Basemaps
• Accessible and Clear for Multiple Audiences

• Focusing on Scientists, Mars Enthusiasts, 
and Students

• Adds additional functionality beyond what is 
currently found in Mars maps
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ROVERS



• Unmanned Aerial  Vehicles deployed to planets 
for research (often due to inhospitable 
conditions)

• First Rover to Mars was in 1997 called Sojurner
(followed by Spirit, Opportunity, Curiosity, and 
finally Perseverance in 2021

What are Rovers?

• Mars rovers explore for evidence of current or 
previous extraterrestrial life

What are they used for?
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What is Perseverance?
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What is Perseverance?



What is Perseverance?



What is Perseverance?



What is Perseverance?



What is Perseverance?



What is MastCam-Z?



MARS COORDINATE SYSTEMS



Geographic Coordinate Systems

What are Coordinate Systems?

Projected Coordinate Systems



• Mars 1979, Mars 2000, and Mars 2000 [Sphere]

What are Mars’ Coordinate Systems?
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PREVIOUS APPS



Google



Google



Google



NASA



NASA



• Shows all Perseverance Locations
• Limited Basemap Functionality
• Features Surface 3-D Mosaics (Limited on 

locations).
• Photos are only available on key locations
• Reference layer available

NASA vs. Google

• Multiple functional basemaps
• UI is lacking in accessibility and is dated
• Popups are disorganized
• No reference layer with labels



DATA



Data

Datasets Utilized

• Point data for Perseverance day to day

• Line Data for Rover Path (?)

• Rover Imagery tied to popups from point data

• Possible additional data affixed to 
Perseverance's location

• Basemaps (Satellite, Infrared, DEM)



• 414 Waypoints which covered 6.3 miles so far

• All in Sol Units

The Data Itself



How do we extract the data?



How do we extract the data?

• Point data for 
Perseverance day to 
day



Point Data Day to Day



WEB APP APIS



• Web App Application Programming Interface or 
Web App APIs are “complex” coding libraries 
allowing for creation of web map content

• Split between Open Source and Proprietary 
(mainly the latter)

What are Web App APIs?



Common Web App APIs



• Proprietary
• Limited functionality -> “Out of the Box”
• Extensive Documentation

ESRI JS vs. Leaflet.js

• Open Source
• Expandable Functionality 
• Limited Documentation (Rely on other users) 



ANTICIPATED RESULTS



DEVELOPMENT 
PROCESS

June

Finalizing Proposal 
Feedback and Data 

Extraction

July

Data Processing and 
Prepare a Working Web 

Map

August

Custom Popups

September

Web Design

October

Bug Fixing and 
Finalizing



Capstone Project Wireframe (Balsamiq 2022). 
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