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What Is Network K-function Analytics?

* Network K-function iIs a fundamental GIS operation for checking whether the clusters/notspots
(discovered by the clustering/hotspot detection algorithms) in the datasets are significant.
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* Domain experts need to (1) determine D thresholds 74, 15, ..., Tp, (2) generate L random datasets (with the
Clustered . . .
same size n) R, R,, ..., R; , and (3) compute the following network K-function values:
Network
K—ﬁlilﬂtlﬂl‘l (I) KP (Td)

(ii) L(rq) = min (Kg, (ta), Kr, (Ta), -, Kr, (Ta) )
(ii}) U () = max (Kg, (ta), K, (¥a), -, Kz, (ta) )
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Existing method are slow! 0(\E\Tsp + LnD|E| + Ln log n)
Example: >10 hours on 6.05M events and 100 thresholds

Sampling and Threshold Sharing Solution (STARS)
Samplin ; . .
RIS Threshold Sharing (4) Sweep-Line Processing
» Reformulate the network K-function as a one- * Merge all threshold boundaries into a single
dimensional KDE problem, enabling the use of ordered sequence and evaluate all thresholds
the optimal Sort Selection (SS) sampling strategy. through one sweep-line pass.

(2) Generate boundaries

Sweep once to evaluate all thresholds
simultaneously.

" Theoretical Guarantees -
boundaries for every sampled point. Sampled dataset size
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Approximation Guarantees
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Experimental Results and Case Study
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