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library(INLA)
library(raster)
library(sp)
library(ggplot2)
library(spatstat)
library(fields)

library(rgeos)
!S’:. ...‘LVJ.

(nv <- (mesh <- inla.mesh.2d(
loc.domain=burbdy, offset=c(.3, 1),
max.edge=c(.5, 0.7), cutoff=.05))$n)
plot (mesh)

lines(burbdy, col="red")

points(locs, col=4, pch=10); lines(burbdy, col=2)

spde <- inla.spde2.pcmatern(

mesh=mesh, alpha=2, ### mesh and smoothness parameter
prior.range=c(0.05, 0.01), ### P(practic.range<0.05)=0.01
prior.sigma=c(1, 0.01)) ### P(sigma>1)=0.01

sum(diag(spde$param.inla$MoO))
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sum(w <- sapply(l:length(dmesh), function(i) {

if (gIntersects(dmesh([i,], domainSP))
return(gArea(gIntersection(dmesh[i,], domainSP)))
else return(0)

)

Slaslice ywyile ®

n <- nrow(locs)
y.pp <- rep(0:1, c(av, n))
e.pp <- c(w, rep(0, n))

lmat <- inla.spde.make.A(mesh, locs)
imat <- Diagonal(nv, rep(l, nv))

A.pp <- rBind(imat, lmat)

stk.pp <- inla.stack(data=list(y=y.pp, e=e.pp),
A=1list(1,A.pp), tag='pp',

effects=1list(list (bO=rep(l,nv+n)), list(i=1:nv)))

Joe 03l @

pp.res <- inla(y ~ 0 + b0 + f(i, model=spde),
family='poisson', data=inla.stack.data(stk.pp),
control.predictor=1ist(compute=TRUE, A=inla.stack.A(stk.pp)),
E=inla.stack.data(stk.pp)$e, verbose=TRUE,

control.inla=list(strategy='gaussian', int.strategy='eb'))
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Abstract

Spatial point pattern data has various applications in the real world. For example, identifi-
cation of earthquake points and Study of different species plants. Intensity function is the main
Property in these data analysis. Several statisticians suggeste different Approaches to modeling of
this function such as, Binomial point processes, Poisson and Cox. According to nature of these
data and cox processes flexibility, in this study we considered Subcategories of these processes as
known log gaussian cox processes. log gaussian cox processes act very flexible because of simple
improvise of auxiliary variables in its inside. Classic deduction in Leggings processes need to com-
plicated calculations to earn approximate of the likelihood function.So because of this, researcher’s
usual approaches for fit intensity function by Leggings processes is Bayesian. Since of posterior
distribution form in these processes isn’t clear, the usual tools to fit modeling is Algorithms of
the Markov Chain Mont Carlo (MCMC). Performance of these algorithms need to Programming
skills and is serious in Convergence and computation time. A replacement approach is using of
Bayesian approximate method as known Laplace approximation (INLA). This approximation in
compare with MCMC algorithms is very quick and its result is the same in accuracy. In this thesis,
we use the approximation method INLA for fitting the log gaussian cox processes models. To il-
lustrate the application of the theoretical topics, we analyze the data of the earthquake point pattern
of the northwest region of Iran with thelog gaussian cox processes model.
Keyword: Point Processes, Log Gaussian Cox Process, Intensity Function, Function K, Integrated

Nested Laplace Approximation.
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