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Problem Statement
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Our business area is in astrogeology with the
United States Geological Survey 

● What is USGS?

○ A science agency that provides scientific 

information about the Earth, water, and 

biological resources of the United States

Problem Statement
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Our business area is in astrogeology with the
United States Geological Survey 

(USGS)

Problem Statement

● Flagstaff AZ 

○ Astrogeology Science Center

● Large central repository of information

● Celestial bodies

○ Natural landmarks 

■ Age, Substance, Epochs
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Trent Hare

Cartographer at U.S. Geological Survey (USGS) 
Employed for over 35 years.

● Crater Stats CLI application
● Python application
● Used by hundreds of scientists
● Crater Stats is cumbersome

Problem Statement
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The usability of Crater Stats 
needs improvement!

What problem are we trying 
to solve?

“Scientists should not have to attend 
a boot camp to use Craterstats…” 

- Trent Hare
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Problem Statement

Key Problems

What’s broken

● Steep learning curve
○ CLI is not the easiest and has little documentation…
○ Previous GUI attempts were not user friendly…

● Craterstats is time inefficient
○ Rewrite an entire command for a slight change…
○ The original GUI was not ported to Python and was no 

longer usable
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Our Objective

● Standalone GUI environment for 
running craterstats

● Frequent iteration and testing
● Customer collaboration
● Continuous improvement
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Solution 
Overview
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Solution overview

⋆ Our solution
⋆ Intuitive interface
⋆ Consistent design
⋆ Simple to use
⋆ Minimalistic python GUI
⋆ Active user feedback (live plot updates)
⋆ Clearly documented and readable
⋆ Supports learning the complex CLI for 

sharing and repeatability
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Solution Overview
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● Avoids problems presented by old interfaces
○ Time inefficiency

■ GUI-based interaction eliminates need for 
complex commands

● Less complex than existing interfaces
○ Clean and organized interface
○ Settings partitioned into tabs
○ Plots displayed in every tab
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Solution overview

⋆ Time efficiency: faster task completion
⋆ Ease of use: simple and intuitive interface
⋆ Learning curve: reduced learning time
⋆ Implementation will improve usability

⋆ Providing a consistent, simple interface that 
supports user feedback
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Requirements & 
Specs
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Requirements & Specs

GUI needs to focus on:
⋆

Specs needed for focus:
⋆

Intuitive
Consistency

Simplicity
Clear Navigation

Specific 
Settings Tabs
Explicit Labels

Grouping of 
similar plotting 

options



Requirements & Specs
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Global Settings is 
filled with options that 
changes the data used 
in the plot generation

Plot Settings is filled 
with options that 
change the plot 
directly



Implementation 
Overview
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Prototype Review
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https://docs.google.com/file/d/1xempY2XfSNW1-8tjqWuhGHxmZFnxL8R0/preview


Challenges & 
Resolutions
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Challenges and resolutions

⋆ Previous challenges from DR2 resolved

⋆ Alpha version completed

⋆ Application testing is producing new 

challenges 
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Challenge - DR2 Resolved

⋆ Resolved challenges since DR2

⋆ Improved Documentation with comments

⋆ Keywords and easily identifiable elements

⋆ CTRL - F for code navigation
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Challenge - DR2 Resolved - Cont.

⋆ Craterstats CLI integration established for 70% 

application operation.

⋆ Application directory development

⋆ Separation of Plot and Data files allowing 

for ease of use
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Challenge - Issues

⋆ Many issues arising from user testing.

⋆ Inconsistent Crashes

⋆ File Upload with Differing Drives

⋆ Combination of Data Files
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Testing Plan
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Testing Parties
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Lunar Pit Patrol
★ Testing
★ Bug Fixing

Outside Testers:
★ Trent Hare
★ Greg Michael
★ Announced for testing on 

“Open Planetary Slack”



Tests

⋆ Integration Testing:
⋆ GUI Multi-OS with 

Anaconda
⋆ File input and output 

path validation
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⋆ Unit Testing:
⋆ Demo Toggle
⋆ Dropdown
⋆ Plot Export
⋆ Subplot 

⋆ Usability Testing:
⋆ Numerous file 

uploads (plot & 
data)

⋆ Command Line 
Regeneration



Development 
Schedule
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GUI Development schedule
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*Bolded items are Major Milestones*



GUI Development schedule26
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Functional Milestones

Milestone Complete:
● Export functionality
● Import functionality
● Accurate plot
● Constantly visible 

plot
● Integrated Ubuntu
● Finished chronology 

system
● Compatible with 

multiple systems

Milestone In Progress:
● Package the app so it 

can be pip installed
● Ability to overlay 

graphs on each other
● Change the save 

format of plot files
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Conclusion
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Conclusion

Crater Frequency 
on Lunar Surface

Surface of our moon
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