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PIXL Evidence of life on mars?



PIXL Planetary Instrument for X-ray Lithochemistry
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PIXL Spectral data
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PIXL Image Data



PIXL M2020 ConOps timeline

Line Scan



PIXL M2020 ConOps timeline



PIXL M2020 ConOps timeline

Line Scan Grid Scan



PIXL Analysis == code



















PIXL Outcome: 1 day to 10 seconds



PIXL Automation





PIXL Automated Mineral / Feature Detection
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PIXL Outcome: Trust in automation



PIXL Approach



PIXL Design Thinking: Observe how real people do real work



PIXL Design Thinking: Fail fast and cheaply



PIXL Approach: Prototype computing systems on paper

Snyder, C. (2003). Paper prototyping: The fast and easy way to design and refine user interfaces. Morgan Kaufmann.







PIXL Design Thinking: Measure performance





PIXL Ongoing Work: Infuse into Phase E



PIXL Future Work: Toolkit for spectroscopy analysis



PIXL Future Work: Analysis speed leads to novel questions

Liu, Z., & Heer, J. (2014). The effects of interactive latency on exploratory visual analysis. IEEE transactions on visualization 
and computer graphics, 20(12), 2122-2131.
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PIXL Automated Mineral / Feature Detection

x x x
x x x
x x x

…
…
…[ ]X =



PIXL Automated Mineral / Feature Detection

x x x
x x x
x x x

…
…
…[ ]X =

x’ x’
x’ x’
x’ ‘x[ ] = X’=>



PIXL Automated Mineral / Feature Detection



PIXL Automated Mineral / Feature Detection
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PIXL Design Thinking: Does it scale?













PIXL Previous Visualizations: Color Channel Mixing

Coloc Channel Mixer Composite element map, using opacity and color
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PIXL Spectrum

Update

• Visualization that PIXL team knows well
• Necessary for data validation
• Updated with interactivity and automatic labels





PIXL Line Scan

Novel Interaction : Sweep

To find the most scientifically useful line scan,

The researcher can place the first point
and then sweep the second point.

The card live updates to help guide inquiry.



PIXL Context Image Adjust

Maintain Alignment

The researcher can adjust position and zoom 

of the context image in order to make sure features 
are aligned across all element maps.


