spatstat Quick Reference 1.4-3

‘T'ype demo (apatatat) [or an overall demonsiration.

Creation, manipulation and plotting of point patterns

An objecl of elags "ppp" describes a poinl patiern. I the poinls have marks, these are included
a% A component veclor marka.

To create a point pattern:

PPP crenle A poinl pallern [rom (2, y) and window inlormaiion
ppplx, y, xlim, ylim) [or reclangular window
peplx, y, poly) lor polygonal window
ppplx, y, mask) [or binary itnage window

as.ppp converl, olher lypes of dala (o a ppp object
gotnarks
fmarlky, allach/reassign tarks (o a poinl patiern

To simulate a random point pattern:

runifpoint genarale n independeni unilorm random poinis

rpoint generale n independenl random points

rmpoint genarale n independeni muliitype randotn poinia
rpoispp simitlate Lhe (in)homogenasons Poisson poinl process
rmpoiapp simitlate the (in)homogeneons mullilype Poisgson poinl process
rMaternl aimilale the Malérn Maodel 1 inhibilion process
rMaternll simiilaie the Maléen Maodel 11 inhibition process

r&8l simulale Simple Sequential Inhibition process
rNeymanfeott simulale a general Neyman-Seoll process

rMatClust simiilale the Malérn Cluster process

rThonas aimilale Lthe Thotnas process

rmh simiilaie Gibbs poinl process using Melropolis-Hastings

Standard point pattern dataseta:

Remetmber 1o say data(branblacanas) ele.

amacrine Austin Hughes' rabbil, amacrine cells
bramblecanas Bramble Canes daia

calls Crick-Ripley biological eells dala
ganglia Wissle el al. cal relinal ganglia data
hamatar Aherne’s hamsler fumour dala
lansing Lansing Woods data

lengleaf Longleal I’ines daia

nztreas Mark-Esler-Ripley lrees dala
radwood Strauss-Ripley redwood saplings dala

radwoodfull  Strauss redwood saplings data ([l gel)
swadishpines Sirand-Ripley swedish pines dala



To manipulate a point pattern:

plot.ppp plot a poinl patlern
plet(X)

"[.ppp" exlracl a subsel of a poinl.pallern
pp [2ubzat]

ppl, subwindow]
guparinpose  superimpose any tumber of poinl palierns

cut.ppp diserelise 1he tmarks in a poinl pallern
unmark remove tmatks

setmarks allach marks or resel marks

rotate rolale patiarh

ghift translale pallern

affine apply alline iranslormalion

kamooth.ppp  kernel amoothing
identify.ppp inleractively identily poinis
Hea spatatat.optiens io conirol plotling behaviewr.

Ta create a window:

An object of class "owin" deseribes a apatial region (a window ol observaiion).
owin Create a window ohjeel,
owin(xlim, ylim) [or rectangilar window
ewin(pely) [or polygonal window
owin(mask) [or binary image window
as.owin Converl other dala io a window abject,
ripraz  Ripley-Rasson estimalor of window, given only Lhe points
letterR polygonal window in the shape of the R logo

To manipulate a window:

plot.owin plot a witidow.
plot (W)
bounding. bax Find a tighl bounding box [or the window
arode.owin atode window by a disiance r
complement.owin inverl (inside « oulside)
rotate rolale window
shift Lranslate window
affine apply alllne {ranslortmation

Digital approximationa:

as.mask Make a discrele pixel approximation of a given window
nearast.raster.point map conlinuous coordinales Lo raster localions
raster.x rasler x cootdinales

ragter.y rasler y coordinales

See spatatat.options lo conlrol the approximalion



Geometrical computations with windows:

ingide.owin delertnine whether a point is inside a window

area.owin compiile window’'s area

diameter cotmpitle window [rame’s diameler

aroded.areas cotmpiile areas of eroded windows

bdist .points compitle distances [rotn data poinls Lo window bonndary
bdist.pixels cotupitle distances [rotn all pixels o window boundary

centroid.ewin  compile cenlroid (cenire of mass) of window
is.gubset.owin delerinine whelher one window conlaing another
trim.owin intersect a window wilh a reclangle

Pixel images

An object of class "im" represenis a pixel image. Such objecls are relurned by some of the
luneiions in spatstat ineluding Kmeasure, setcov and kemooth.ppp.

im creale A pixel linage
ag.im converl olher dala (o a pixel image
plot.im ploi a pixel image on screen as a digilal image

contour.im draw conlours of A pixel Linage
persp.im draw perspeclive plol of a pixel image

[.im exiract sibsel of pixel image
ghift.im apply veelor shill Lo pixel limage
X prini very basic inlormalion aboul image X

surmary (X)  sutnmary of image X
ig.im leal whelher an object is a pixel image



Exploratory Data Analysis

Inspection of data

gunmary (X)  print uselul summary of point pallern X
X print. basie descriplion of poinl patlern X

Summary statiastica for a point pattern:

Fest atnply space linelion #

Gast nearest neighbowr disteibution lunetion G
Kast Ripley's K-[unelion

Jast J-Mnelion J = (1 - G)/(1 - F)
allstats all fonr [unetions &, G, J, K

pef pair eorralation linelion

Kinhom K [or inhomogeneous poinl pallerns
Kest.fft [asl K-lunciion using FET [or large dalasets
Kmeasure rediced second momenl measire

Summary statiatics for a multitype point pattern:

A mullilype poinl pallern is represenied by an objeclt X of class "ppp" wilh a component

Admarks which is a [aclor.
Geross,Gdot,Gmulti  mullilype nearesl neighbour distributions Gy, G

Kerogs, Kdot, Kmulti iullilype K-lunelions Ky, Ky,
Jeress,Jdot,Jmulti  mullilype J-[unclions Jy, Jis
alltypes ealimales ol the above [or all i, § paira

Summary statistics for a marked point pattern:

A marked poinl paltern is represented by an objecl X of clags "ppp" wilh a cotnponent X$marka.
markecorr mark correlalion funelion

Grulti mitllitype nearest neighbour disteibiution
Kemlti millitype K-lunetion
Joulti mullitype J-lunelion

Allernatively use cut.ppp Lo converl a marked point paliern (o a mullitype poinl paliern.

Programming tools

applynbd apply [unelion (o every neighbourhood
in A poinl patiern



Model Fitting
To fit a polnt process model:

Model Diling in apatetat version 1.4 is perlormed by Lhe lunelion mpl. Lis resull is an object,
ol class ppm.
mpl Fil A poinl process model
Lo a lwo-dimensional poinl paliern

Manipulating the fitted model:

plot.ppm Plol the Diled tnodel
predict.ppm  Cotnpule the spatial (rend
and conditional inlensily
ol the Dited poinl process model
coaf . ppm Extracl the Diled tnodel eoslicients
fitted.ppm  Compuie Diled condilional iniensity al quadraiure poinia
update.ppm  Updale the 01
rmh.ppn Sitnulale from Qiled model
print.ppm Prind basie inlormation aboul a Qited model
gunmary .ppm  Sutnmarise a Qiied model
See spatstat.eptions lo conlrol plotling of Qited model.

To specify a point process maodel:

The Oral order “lrend” of the model is wrillen as an § language lormula.
“1 No lrend (stalionary)
“x Firsl, order levin A(z, y) = exp(e + G2)
where =,y are Carlesian coordinales
“pelynen(x,y,3) Log-cubic polynomial trend
"T'he higher ovder (“inleraction™) cotnponents are described by an object of class interact.
Such objects are created by:

Poigaon() Lhe Poisson polnl process

Strausa() Lhe Sirauss process

StrauaaHard() Lhe Sirauss/hard eore poinl process
Bofteora() paitwise inleraction, soll core polential
PairPiaca() paitwise inleraction, piecewise aonglanl,
DiggleGratten() Diggle-Graltlon poleniial

LannardJeones() Lennard-Jones poleniial

Pairwiza() pairwise inleraction, user-aupplied polential
Gayer () (Geyer's saluralion process

Saturated() Saluraled pair model, user-aupplied polential
OrdThresh() Ord process, threshold poleniial

Ord () Ord model, user-suppliad polential
MultiStranss() millitype Slrauss process

MultiStraussHard() mullitype Sirauss/hard core process



Finer control over model fitting:

A quadralire scheme is represeniad by an object of class "gquad".

guadgchana generale a Berman-"Turner quadraiure schetne
[or nse by mpl

default . dunmy defanll. paliern of dummy points

grideentras dutnimy pointa in a reclangular grid

stratrand alralilled random duminy paiiern

spokes radial patlern of dummy points

corners dutnimy pointa al corners of the window

gridweights quadraiinre weighis by the grid-connling rule

dirichlet.weighta quadraiiure weighls are Dirichlet lile areas

print (Q) prinl. basie inlormation aboul quadratire schetme g

summary (0) simmary of quadrature schetme §
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