
Kernel Smoothing or Low-Pass Filters (they let low-frequency data pass through)

Kernel smoothing also known as the Kernel Density Estimation (KDE) is a non-parametric
way to estimate the probability density function of a random variable, and is widely applied
to area-based problems in Ecology. In spatial analysis, KDE calculates the density of features
in a neighbourhood around those features.

KDE have various uses, with one of the simplest being data visualisation. For instance, when
there are many overlapping points in the raw data, it can be hard to interpret. KDE can
be used to smooth the data and provide a clearer visualisation e.g., identifying hotspots or
coldspots in the study area.

Bandwidth selection (sigma) is important for kernel smoothing

The choice of bandwidth has a significant impact on the estimate obtained from KDE, much
more than the specific shape of the kernel used (Diggle 2005). You can select the bandwidth
through different methods, such as a “rule of thumb,” cross-validation, “plug-in methods,” or
other techniques.

Scott’s Rule: n**(-1./(d+4)) ; where n is the number of observations and d is the number of
dimensions of the data.
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library(terra)

terra 1.7.3

# Create a random raster using terra package
raster <- rast(nrow=100, ncol=100, xmin=0, xmax=100, ymin=0, ymax=100) |> runif(., 0, 1)
plot(raster)

ERROR: Error in runif(rast(nrow = 100, ncol = 100, xmin = 0, xmax = 100, ymin = 0, : unused argument (1)
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