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• Identify hotspot/coldspot (i.e., red/blue) 

regions of a location dataset.

• Main applications
• Traffic/Traffic accident hotspot detection

• Crime hotspot detection

• Urban planning

• Supported by many software packages (e.g., 

spNetwork, SANET, and PyNKDV)

What is NKDV?

• Given a location dataset 𝑃 = {𝑝1, 𝑝2, … , 𝑝𝑛}
and a road network 𝐺 = (𝑉, 𝐸), we need to 
color each lixel 𝑞 based on the network 
kernel density function ℱ𝑃(𝑞). 

• Some commonly used kernel functions:
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Why Gaussian Kernel?

• Gaussian kernel can provide smoother visualization.

• Gaussian kernel is the default one in many software packages. 

Challenges

• Does not have the short-tail property.

• Does not have the sum-of-distance 

property.

• The time complexity of the state-of-

the-art solution is 𝑂( 𝐸 𝑇𝑆𝑃 + |𝑃|𝐿).

Piecewise-linear Approximate Solution (PLAN)

Enable the short-tail property. Piecewise-linear approximation.
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• Use 𝐴𝑃 𝑞  to approximate ℱ𝑃 𝑞 .

• Modify our previous ADA solution in 

VLDB 2021.

Gaussian kernel

Augmentation Use the binary search multiple times

Theoretical and Experimental Results
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