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Resilient k-d Trees: k-Means in Space

Soft Memory Errors Resilient k-d k-Means Clustering Accuracy

Soft memory errors K-d k-means Adjusted rand index

= Random bit flips, corrupting the content of the affected memory cells » Build a k-d tree data structure on all points " Measure how good the clustering is

. . . . = Value of 1: perfect accurac
" Multiple causes, e.g. power failures, alpha particles, cosmic rays = |dea: use the k-d tree compute the closest center for potentially large g /

= Memories tend to be more error-prone groups of points at once = Value of 0: expected for random assignment of points to centers

= Behaves as bad as k-means on corrupted data
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= Seldom in individual memories, a lot in large clusters _ § 1
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Resilient k-d k-means maintains accuracy
= Given n input points, group them in k clusters Resilient k-d k-means

= |dea: Maintain k centers — each center is the mean of points close to it = k-d k-means using a resilient k-d tree References

= |[mage clustering: a cluster contains all pixels of a color, compress images » Theoretically guaranteed to behave well on corrupted data

= Motivation: data communication between space and earth is expensive
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