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Overview of Kernel Density Visualization (KDV)

(a) COVID-19 hotspot map

(in Hong Kong)

(b) Crime hotspot map

(in Arlington, Taxes)

KDV is Sensitive to the Bandwidth Parameter 𝑏

Given a location dataset 𝑃 (e.g., black dots in (b)), 

we need to color each pixel 𝐪 based on the kernel 

density function ℱ𝑃
(𝑏)
(𝐪).
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Crime location data 

(in Atlanta)
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Share-and-Aggregate Framework (SAFE) 

Domain experts choose multiple 

bandwidths, 𝑏1, 𝑏2,…, 𝑏𝐿, specify the 

resolution size of the plane, 𝑋 × 𝑌, 

and provide the location dataset 𝑃 =
{𝐩1, 𝐩2, … , 𝐩𝑛} with size 𝑛.

Our goal: Generate 𝐿 KDVs with 

respect to these bandwidth parameters.

Time complexity: 𝑂(𝐿𝑋𝑌𝑛) time 
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