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Overview of Spatiotemporal Kernel Density Visualization (STKDV)

Color each pixel-timestamp (q, t;) pair based on the spatiotemporal
kernel density function Fp (q, t;), where

E (bs) (bzr)
Fp (Q; ti) - K space (CL p) Ktlme (ti' tp)
(p tp)EP
Commonly used spatial kernel functions and temporal kernel functions.
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STKDYV 1s computationally expensive, which takes O (XYTn) time.
Example:

* The resolution size (X X Y): 1280 X 960

* The number of timestamps (T'): 32

* The total number of data points (n): 1.83 million
* The total cost is: 71.96 trillion operations ©®

(a) San Francisco 311 calls

(¢) 7t October 2011 (d) 26t June 2013
Detect time-dependent hotspots using the location data of San Francisco 311 calls.

Overview of Existing Solution : SWS and PREFIX
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Core ideas of Our Solution (COMP)
¢ How to determine the block size of COMP to ensure that
0241004 C(B) =4 the following absolute error guarantee holds?

T 2022-07-27

T 2020-05-18
' | 2018-03-10
- 2015-12-31 T
[ 2013-10-22
I 2011-08-14
I 2009-06-05

[As(q.ti) — Fp(q. t;)| <

THEOREM 1. Given a location dataset P and an absolute error e,
we can achieve the absolute error guarantee € if wg and Ag of each
block B in S have the following settings.

(1) wg = \/E-c;-b" and Ag = € - b; using the triangular Spatial and

Block B

y . temporal kernels.
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311-call data points. BeS and temporal kernels.
Real data often contain COMP reduces data by merging nearby (3) wg = 16\/6756 Y2 and Ag = 32\/3;'[)’” using the quartic spatial
spatiotemporally close points. spatiotemporal points into block centers with weights. and temporal kernels.

Experimental Results
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The number of blocks, varying the absolute error €. Response time for computing STKDYV, varying the spatial resolution.
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