
Part 2: Point Processes

This week: Examples
3.4.1 and 3.4.2

Next week: Simulations + more models (3.4.3 + revisit ++).

Where and when
Tuesdays: room 734 Central Building 2 (February 14, March 7
and 14, April 6)
Thursdays: room 743, Central Building 2 (February 9, NOT
16, March 9, 16, April 6)
Friday: room 656, February 17
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Grey Seals

(Presented by Haakon Bakka 1st lecture)
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Avalanges crossing roads in Sogn

From Jostein Ballestad’s Master Thesis:
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Lightning strikes over Norway From Siri Sofie Eids’s project thesis.
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Longleaf pine trees
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Spatial Point Processe (SPP)

From Cressie and Wikle:

and we only consider:
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Poisson Point Process

from Walpole et al (textbook TMA4245)

Properties of Poisson Process
1 The number of outcomes occurring in one time interval or

specific regions is independent of the number that occurs in
any other disjunct time interval or region or space. (no
memory)

2 The probability that a single outcome will occur during a very
short time interval or in a small region is proportional to the
size of the region and does not depend on the number of
outcomes occurring outside this interval or region.

3 The probability that more then one outcome occurs in such a
small time interval or fall in such a small region is negligible.
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Poisson point process

Sampling from Poisson point process

Trees in 1km × 1km domain, with intensity λ0 = 15trees/km2
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Intensity function and inhomogenous Poisson point process

Sampling from inhomogenious Poisson point process

Trees in 1km × 1km domain, with intensity λ(s) = f (s)trees/km2
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Kernel estimation of intensity
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Estimation of intensity

We often want to estimate the λ(s) from data (points).
Seals (from log-Gaussian Cox model):
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Hierachical statistical models (HM)

Data model: [Z |Y , θ]
Process model: [Y |θ]
Parameter model: [θ]

Gaussian Random Field (GRF) and GRF

The random field Y (s), s ∈ D (f.ex. in R2) is a Gaussian Random
field if, for any n, and any set of locations s1, s2, . . . , sn, all finite
collections (Y (s1),Y (s2), . . .Y (sn)) are multivariate Normal
distributed.

Need to specify the covariance function
CY (s1, s2) = cov(Y (s1),Y (s2))
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