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§ Background
§ Data
§ Obtain Image Statistics
§ Image Selection
§ Change Detection
§ Visualization

Overview
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§ Problem: In large datasets, it is time consuming 
or even impossible to pick out interesting images

§ Proposed solution: Find statistics to quantify the 
information in each image and use those to 
identify and pick out images of interest

§ Applications in:
– Post-processing image selection
– In situ change detection

Background
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Asteroid Impact
§ XRAGE simulation
§ 45,696 images
§ Time: 0 to 475
§ Various theta and 

phi values define 
the direction the 
simulation is 
viewed from

Data
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Data

Ocean
§ MPAS simulation
§ 3,600 images
§ Time: 1 to 9
§ Various theta 

and phi values 
define the 
direction the 
simulation is 
viewed from
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§ Mean
§ Standard Deviation
§ # Unique Pixels
§ Edge Length
§ Center of Luminance (X)
§ Center of Luminance (Y)
§ Lower Quartile
§ Median
§ Upper Quartile

Image Statistics
𝐿𝑢𝑚𝑖𝑛𝑎𝑛𝑐𝑒 = 0.2125𝑅 + 0.7154𝐺 + 0.0721𝐵

Center of Luminance
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Image Statistics – Canny Edge Detection
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Image Statistics – Canny Edge Detection
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§ Identify top n images for a statistic

§ Identify top n images for a statistic without 
repeating the set of parameters

Image Selection



UNCLASSIFIED Slide 10

Image Selection - Asteroid
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§ In Situ 
Analysis
– Save only 

important time 
steps

– Piecewise 
running linear 
fit

Change Detection

§ 474 time 
steps

§ 35 partitions
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Asteroid Impact Parallel Coordinates

Visualization
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Ocean Parallel Coordinates

Visualization
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§ Spatial statistics
§ Linear combinations of existing statistics
§ Compare human perception to statistical 

selection with experiment

Future work



UNCLASSIFIED Slide 16

Questions?


