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To ensure that models are comparable, check the following:
• the models must all have been fitted to the same point pattern dataset, in the same window.
• all models must have been fitted by the same fitting method as specified by the argument
method in ppm.

• If some of the models depend on covariates, then they should all have been fitted using
the same list of covariates, and using allcovar=TRUE to ensure that the same quadrature
scheme is used.

• all models must have been fitted using the same edge correction as specified by the ar-
guments correction and rbord. If you did not specify the value of rbord, then it may
have taken a different value for different models. The default value of rbord is equal to
zero for a Poisson model, and otherwise equals the reach (interaction distance) of the in-
teraction term (see reach). To ensure that the models are comparable, set rbord to equal
the maximum reach of the interactions that you are fitting.

Author(s)

Adrian Baddeley <Adrian.Baddeley@csiro.au> http://www.maths.uwa.edu.au/~adrian/ and
Rolf Turner <r.turner@auckland.ac.nz>

See Also

ppm

Examples

data(swedishpines)
mod0 <- ppm(swedishpines, ~1, Poisson())
modx <- ppm(swedishpines, ~x, Poisson())
anova(mod0, modx, test="Chi")

anova.slrm Analysis of Deviance for Spatial Logistic Regression Models

Description

Performs Analysis of Deviance for two or more fitted Spatial Logistic Regression models.

Usage

## S3 method for class ’slrm’
anova(object, ..., test = NULL)

Arguments

object a fitted spatial logistic regression model. An object of class "slrm".
... additional objects of the same type (optional).
test a character string, (partially) matching one of "Chisq", "F" or "Cp", indicating

the reference distribution that should be used to compute p-values.

http://www.maths.uwa.edu.au/~adrian/
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Details

This is a method for anova for fitted spatial logistic regression models (objects of class "slrm",
usually obtained from the function slrm).

The output shows the deviance differences (i.e. 2 times log likelihood ratio), the difference in
degrees of freedom, and (if test="Chi") the two-sided p-values for the chi-squared tests. Their
interpretation is very similar to that in anova.glm.

Value

An object of class "anova", inheriting from class "data.frame", representing the analysis of de-
viance table.

Author(s)

Adrian Baddeley <adrian@maths.uwa.edu.au> http://www.maths.uwa.edu.au/~adrian/ and
Rolf Turner <r.turner@auckland.ac.nz>

See Also

slrm

Examples

X <- rpoispp(42)
fit0 <- slrm(X ~ 1)
fit1 <- slrm(X ~ x+y)
anova(fit0, fit1, test="Chi")

ants Harkness-Isham ants’ nests data

Description

These data give the spatial locations of nests of two species of ants, Messor wasmanni and Cataglyphis
bicolor, recorded by Professor R.D.\ Harkness at a site in northern Greece, and described in Hark-
ness \& Isham (1983). The full dataset (supplied here) has an irregular polygonal boundary, while
most analyses have been confined to two rectangular subsets of the pattern (also supplied here).

The harvester ant M. wasmanni collects seeds for food and builds a nest composed mainly of seed
husks. C. bicolor is a heat-tolerant desert foraging ant which eats dead insects and other arthropods.
Interest focuses on whether there is evidence in the data for intra-species competition between
Messor nests (i.e. competition for resources) and for preferential placement of Cataglyphis nests in
the vicinity of Messor nests.

The full dataset is displayed in Figure 1 of Harkness \& Isham (1983). See Usage below to produce
a comparable plot. It comprises 97 nests (68 Messor and 29 Cataglyphis) inside an irregular convex
polygonal boundary, together with annotations showing a foot track through the region, the bound-
ary between field and scrub areas inside the region, and indicating the two rectangular subregions
A and B used in their analysis.

http://www.maths.uwa.edu.au/~adrian/
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Rectangular subsets of the data were analysed by Harkness \& Isham (1983), Isham (1984), Takacs
\& Fiksel (1986), S\"arkk\"a (1993, section 5.3), H\"ogmander and S\"arkk\"a (1999) and Baddeley
\& Turner (2000). The full dataset (inside its irregular boundary) was first analysed by Baddeley \&
Turner (2005b).

The dataset ants is the full point pattern enclosed by the irregular polygonal boundary. The x and
y coordinates are eastings (E-W) and northings (N-S) scaled so that 1 unit equals 0.5 feet. This is
a multitype point pattern object, each point carrying a mark indicating the ant species (with levels
Cataglyphis and Messor).

The dataset ants.extra is a list of auxiliary information:

A and B The subsets of the pattern within the rectangles A and B demarcated in Figure 1 of Hark-
ness \& Isham (1983). These are multitype point pattern objects.

trackNE and trackSW coordinates of two straight lines bounding the foot track.

fieldscrub The endpoints of a straight line separating the regions of ‘field’ and ‘scrub’: scrub to
the North and field to the South.

side A function(x,y) that determines whether the location (x,y) is in the scrub or the field. The
function can be applied to numeric vectors x and y, and returns a factor with levels "scrub"
and "field". This function is useful as a spatial covariate.

plot A function which produces a plot of the full dataset.

Usage

data(ants)

Format

ants is an object of class "ppp" representing the full point pattern of ants’ nests. See ppp.object
for details of the format. The coordinates are scaled so that 1 unit equals 0.5 feet. The points are
marked by species (with levels Cataglyphis and Messor).

ants.extra is a list with entries

A point pattern of class "ppp"

B point pattern of class "ppp"

trackNE data in format list(x=numeric(2),y=numeric(2)) giving the two endpoints of line
markings

trackSW data in format list(x=numeric(2),y=numeric(2)) giving the two endpoints of line
markings

fieldscrub data in format list(x=numeric(2),y=numeric(2)) giving the two endpoints of line
markings

side Function with arguments x,y

plot Function

Source

Harkness and Isham (1983). Nest coordinates kindly provided by Prof Valerie Isham. Polygon
coordinates digitised by Adrian Baddeley from a reprint of Harkness \& Isham (1983).
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Examples

# Equivalent to Figure 1 of Harkness and Isham (1983)

data(ants)
ants.extra$plot()

# Data in subrectangle A, rotated
# Approximate data used by Sarkka (1993)

angle <- atan(diff(ants.extra$fieldscrub$y)/diff(ants.extra$fieldscrub$x))
plot(rotate(ants.extra$A, -angle))

# Approximate window used by Takacs and Fiksel (1986)

tfwindow <- bounding.box(ants$window)
antsTF <- ppp(ants$x, ants$y, window=tfwindow)
plot(antsTF)

append.psp Combine Two Line Segment Patterns
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Description

Combine two line segment patterns into a single pattern.

Usage

append.psp(A, B)

Arguments

A,B Line segment patterns (objects of class "psp").

Details

This function is used to superimpose two line segment patterns A and B.

The two patterns must have identical windows. If one pattern has marks, then the other must also
have marks of the same type. It the marks are data frames then the number of columns of these data
frames, and the names of the columns must be identical.

(To combine two point patterns, see superimpose).

Value

Another line segment pattern (object of class "psp").

Author(s)

Adrian Baddeley <Adrian.Baddeley@csiro.au> http://www.maths.uwa.edu.au/~adrian/ and
Rolf Turner <r.turner@auckland.ac.nz>

See Also

psp, as.psp, superimpose,

Examples

X <- psp(runif(20), runif(20), runif(20), runif(20), window=owin())
Y <- psp(runif(5), runif(5), runif(5), runif(5), window=owin())
append.psp(X,Y)

http://www.maths.uwa.edu.au/~adrian/
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applynbd Apply Function to Every Neighbourhood in a Point Pattern

Description

Visit each point in a point pattern, find the neighbouring points, and apply a given function to them.

Usage

applynbd(X, FUN, N, R, criterion, exclude=FALSE, ...)

Arguments

X Point pattern. An object of class "ppp", or data which can be converted into this
format by as.ppp.

FUN Function to be applied to each neighbourhood. The arguments of FUN are de-
scribed under Details.

N Integer. If this argument is present, the neighbourhood of a point of X is de-
fined to consist of the N points of X which are closest to it. This argument is
incompatible with R and criterion.

R Nonnegative numeric value. If this argument is present, the neighbourhood of a
point of X is defined to consist of all points of X which lie within a distance R of
it. This argument is incompatible with N and criterion.

criterion Function. If this argument is present, the neighbourhood of a point of X is deter-
mined by evaluating this function. See under Details. This argument is incom-
patible with N and R.

exclude Logical. If TRUE then the point currently being visited is excluded from its own
neighbourhood.

... extra arguments passed to the function FUN. They must be given in the form
name=value.

Details

This is an analogue of apply for point patterns. It visits each point in the point pattern X, de-
termines which points of X are “neighbours” of the current point, applies the function FUN to this
neighbourhood, and collects the values returned by FUN.

The definition of “neighbours” depends on the arguments N, R and criterion, exactly one of which
must be given. Also the argument exclude determines whether the current point is excluded from
its own neighbourhood.

• If N is given, then the neighbours of the current point are the N points of X which are closest to
the current point (including the current point itself unless exclude=TRUE).

• If R is given, then the neighbourhood of the current point consists of all points of X which lie
closer than a distance R from the current point.
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• If criterion is given, then it must be a function with two arguments dist and drank which
will be vectors of equal length. The interpretation is that dist[i] will be the distance of a
point from the current point, and drank[i] will be the rank of that distance (the three points
closest to the current point will have rank 1, 2 and 3). This function must return a logical
vector of the same length as dist and drank whose i-th entry is TRUE if the corresponding
point should be included in the neighbourhood. See the examples below.

When applynbd is executed, each point of X is visited, and the following happens for each point:

• the neighbourhood of the current point is determined according to the chosen rule, and stored
as a point pattern Y;

• the function FUN is called as:
FUN(Y=Y, current=current, dists=dists, dranks=dranks, ...)

where current is the location of the current point (in a format explained below), dists is a
vector of distances from the current point to each of the points in Y, dranks is a vector of the
ranks of these distances with respect to the full point pattern X, and ... are the arguments
passed from the call to applynbd;

• The result of the call to FUN is stored.

The results of each call to FUN are collected and returned according to the usual rules for apply and
its relatives. See the Value section of this help file.

The format of the argument current is as follows. If X is an unmarked point pattern, then current
is a vector of length 2 containing the coordinates of the current point. If X is marked, then current is
a point pattern containing exactly one point, so that current$x is its x-coordinate and current$marks
is its mark value. In either case, the coordinates of the current point can be referred to as current$x
and current$y.

Note that FUN will be called exactly as described above, with each argument named explicitly. Care
is required when writing the function FUN to ensure that the arguments will match up. See the
Examples.

See markstat for a common use of this function.

To simply tabulate the marks in every R-neighbourhood, use marktable.

Value

Similar to the result of apply. If each call to FUN returns a single numeric value, the result is a
vector of dimension X$n, the number of points in X. If each call to FUN returns a vector of the same
length m, then the result is a matrix of dimensions c(m,n); note the transposition of the indices, as
usual for the family of apply functions. If the calls to FUN return vectors of different lengths, the
result is a list of length X$n.

Author(s)

Adrian Baddeley <Adrian.Baddeley@csiro.au> http://www.maths.uwa.edu.au/~adrian/ and
Rolf Turner <r.turner@auckland.ac.nz>

See Also

ppp.object, apply, markstat, marktable

http://www.maths.uwa.edu.au/~adrian/
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Examples

data(redwood)

# count the number of points within radius 0.2 of each point of X
nneighbours <- applynbd(redwood, R=0.2, function(Y, ...){Y$n-1})
# equivalent to:
nneighbours <- applynbd(redwood, R=0.2, function(Y, ...){Y$n}, exclude=TRUE)

# compute the distance to the second nearest neighbour of each point
secondnndist <- applynbd(redwood, N = 2,

function(dists, ...){max(dists)},
exclude=TRUE)

# marked point pattern
data(longleaf)

# compute the median of the marks of all neighbours of a point
# (see also ’markstat’)
dbh.med <- applynbd(longleaf, R=90, exclude=TRUE,

function(Y, ...) { median(Y$marks)})

# ANIMATION explaining the definition of the K function
# (arguments ‘fullpicture’ and ’rad’ are passed to FUN)

## Not run:
showoffK <- function(Y, current, dists, dranks, fullpicture,rad) {

plot(fullpicture, main="")
points(Y, cex=2)

u <- current
points(u$x,u$y,pch="+",cex=3)
theta <- seq(0,2*pi,length=100)
polygon(u$x+ rad * cos(theta),u$y+rad*sin(theta))
text(u$x+rad/3,u$y+rad/2,Y$n,cex=3)
Sys.sleep(if(runif(1) < 0.1) 1.5 else 0.3)
return(Y$n - 1)

}
applynbd(redwood, R=0.2, showoffK, fullpicture=redwood, rad=0.2, exclude=TRUE)

# animation explaining the definition of the G function

showoffG <- function(Y, current, dists, dranks, fullpicture) {
plot(fullpicture, main="")
points(Y, cex=2)

u <- current
points(u[1],u[2],pch="+",cex=3)
v <- c(Y$x[1],Y$y[1])
segments(u[1],u[2],v[1],v[2],lwd=2)
w <- (u + v)/2
nnd <- dists[1]
text(w[1],w[2],round(nnd,3),cex=2)
Sys.sleep(if(runif(1) < 0.1) 1.5 else 0.3)
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return(nnd)
}

data(cells)
applynbd(cells, N=1, showoffG, exclude=TRUE, fullpicture=cells)

## End(Not run)

area.owin Area of a Window

Description

Computes the area of a window

Usage

area.owin(w)
## S3 method for class ’owin’

volume(x)

Arguments

w A window, whose area will be computed. This should be an object of class owin,
or can be given in any format acceptable to as.owin().

x Object of class owin

Details

If the window w is of type "rectangle" or "polygonal", the area of this rectangular window is
computed by analytic geometry. If w is of type "mask" the area of the discrete raster approximation
of the window is computed by summing the binary image values and adjusting for pixel size.

The function volume.owin is identical to area.owin except for the argument name. It is a method
for the generic function volume.

Value

A numerical value giving the area of the window.

Author(s)

Adrian Baddeley <Adrian.Baddeley@csiro.au> http://www.maths.uwa.edu.au/~adrian/ and
Rolf Turner <r.turner@auckland.ac.nz>

See Also

perimeter, diameter.owin, owin.object, as.owin

http://www.maths.uwa.edu.au/~adrian/
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Examples

w <- unit.square()
area.owin(w)

# returns 1.00000

k <- 6
theta <- 2 * pi * (0:(k-1))/k
co <- cos(theta)
si <- sin(theta)
mas <- owin(c(-1,1), c(-1,1), poly=list(x=co, y=si))
area.owin(mas)

# returns approx area of k-gon

mas <- as.mask(square(2), eps=0.01)
X <- raster.x(mas)
Y <- raster.y(mas)
mas$m <- ((X - 1)^2 + (Y - 1)^2 <= 1)
area.owin(mas)

# returns 3.14 approx

areaGain Difference of Disc Areas

Description

Computes the area of that part of a disc that is not covered by other discs.

Usage

areaGain(u, X, r, ..., W=as.owin(X), exact=FALSE,
ngrid=spatstat.options("ngrid.disc"))

Arguments

u Coordinates of the centre of the disc of interest. A vector of length 2. Alterna-
tively, a point pattern (object of class "ppp").

X Locations of the centres of other discs. A point pattern (object of class "ppp").

r Disc radius, or vector of disc radii.

... Ignored.

W Window (object of class "owin") in which the area should be computed.

exact Choice of algorithm. If exact=TRUE, areas are computed exactly using analytic
geometry. If exact=FALSE then a faster algorithm is used to compute a discrete
approximation to the areas.

ngrid Integer. Number of points in the square grid used to compute the discrete ap-
proximation, when exact=FALSE.
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Details

This function computes the area of that part of the disc of radius r centred at the location u that
is not covered by any of the discs of radius r centred at the points of the pattern X. This area is
important in some calculations related to the area-interaction model AreaInter.

If u is a point pattern and r is a vector, the result is a matrix, with one row for each point in u and
one column for each entry of r. The [i,j] entry in the matrix is the area of that part of the disc
of radius r[j] centred at the location u[i] that is not covered by any of the discs of radius r[j]
centred at the points of the pattern X.

If W is not NULL, then the areas are computed only inside the window W.

Value

A matrix with one row for each point in u and one column for each value in r.

Author(s)

Adrian Baddeley <Adrian.Baddeley@csiro.au> http://www.maths.uwa.edu.au/~adrian/ and
Rolf Turner <r.turner@auckland.ac.nz>

See Also

AreaInter, areaLoss

Examples

data(cells)
u <- c(0.5,0.5)
areaGain(u, cells, 0.1)

AreaInter The Area Interaction Point Process Model

Description

Creates an instance of the Area Interaction point process model (Widom-Rowlinson penetrable
spheres model) which can then be fitted to point pattern data.

Usage

AreaInter(r)

Arguments

r The radius of the discs in the area interaction process

http://www.maths.uwa.edu.au/~adrian/
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Details

This function defines the interpoint interaction structure of a point process called the Widom-
Rowlinson penetrable sphere model or area-interaction process. It can be used to fit this model
to point pattern data.

The function ppm(), which fits point process models to point pattern data, requires an argument
of class "interact" describing the interpoint interaction structure of the model to be fitted. The
appropriate description of the area interaction structure is yielded by the function AreaInter().
See the examples below.

In standard form, the area-interaction process (Widom and Rowlinson, 1970; Baddeley and Van
Lieshout, 1995) with disc radius r, intensity parameter � and interaction parameter 
 is a point
process with probability density

f(x1; : : : ; xn) = ��n(x)
�A(x)

for a point pattern x, where x1; : : : ; xn represent the points of the pattern, n(x) is the number of
points in the pattern, and A(x) is the area of the region formed by the union of discs of radius r
centred at the points x1; : : : ; xn. Here � is a normalising constant.

The interaction parameter 
 can be any positive number. If 
 = 1 then the model reduces to a
Poisson process with intensity �. If 
 < 1 then the process is regular, while if 
 > 1 the process is
clustered. Thus, an area interaction process can be used to model either clustered or regular point
patterns. Two points interact if the distance between them is less than 2r.

The standard form of the model, shown above, is a little complicated to interpret in practical ap-
plications. For example, each isolated point of the pattern x contributes a factor �
��r

2

to the
probability density.

In spatstat, the model is parametrised in a different form, which is easier to interpret. In canonical
scale-free form, the probability density is rewritten as

f(x1; : : : ; xn) = ��n(x)��C(x)

where � is the new intensity parameter, � is the new interaction parameter, andC(x) = B(x)�n(x)
is the interaction potential. Here

B(x) =
A(x)

�r2

is the normalised area (so that the discs have unit area). In this formulation, each isolated point
of the pattern contributes a factor � to the probability density (so the first order trend is �). The
quantity C(x) is a true interaction potential, in the sense that C(x) = 0 if the point pattern x does
not contain any points that lie close together (closer than 2r units apart).

When a new point u is added to an existing point pattern x, the rescaled potential �C(x) increases
by a value between 0 and 1. The increase is zero if u is not close to any point of x. The increase is
1 if the disc of radius r centred at u is completely contained in the union of discs of radius r centred
at the data points xi. Thus, the increase in potential is a measure of how close the new point u is
to the existing pattern x. Addition of the point u contributes a factor ��� to the probability density,
where � is the increase in potential.

The old parameters �; 
 of the standard form are related to the new parameters �; � of the canonical
scale-free form, by

� = �
��r
2

= �=�
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and

� = 
�r
2

provided 
 and � are positive and finite.

In the canonical scale-free form, the parameter � can take any nonnegative value. The value � = 1
again corresponds to a Poisson process, with intensity �. If � < 1 then the process is regular, while
if � > 1 the process is clustered. The value � = 0 corresponds to a hard core process with hard core
radius r (interaction distance 2r).

The nonstationary area interaction process is similar except that the contribution of each individual
point xi is a function �(xi) of location, rather than a constant beta.

Note the only argument of AreaInter() is the disc radius r. When r is fixed, the model becomes
an exponential family. The canonical parameters log(�) and log(�) are estimated by ppm(), not
fixed in AreaInter().

Value

An object of class "interact" describing the interpoint interaction structure of the area-interaction
process with disc radius r.

Warnings

The interaction distance of this process is equal to 2 * r. Two discs of radius r overlap if their
centres are closer than 2 * r units apart.

The estimate of the interaction parameter � is unreliable if the interaction radius r is too small or
too large. In these situations the model is approximately Poisson so that � is unidentifiable. As a
rule of thumb, one can inspect the empty space function of the data, computed by Fest. The value
F (r) of the empty space function at the interaction radius r should be between 0.2 and 0.8.

Author(s)

Adrian Baddeley <Adrian.Baddeley@csiro.au> http://www.maths.uwa.edu.au/~adrian/ and
Rolf Turner <r.turner@auckland.ac.nz>

References

Baddeley, A.J. and Van Lieshout, M.N.M. (1995). Area-interaction point processes. Annals of the
Institute of Statistical Mathematics 47 (1995) 601–619.

Widom, B. and Rowlinson, J.S. (1970). New model for the study of liquid-vapor phase transitions.
The Journal of Chemical Physics 52 (1970) 1670–1684.

See Also

ppm, pairwise.family, ppm.object

http://www.maths.uwa.edu.au/~adrian/
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Examples

# prints a sensible description of itself
AreaInter(r=0.1)

# Note the reach is twice the radius
reach(AreaInter(r=1))

# Fit the stationary area interaction process to Swedish Pines data
data(swedishpines)
ppm(swedishpines, ~1, AreaInter(r=7))

# Fit the stationary area interaction process to ‘cells’
data(cells)
ppm(cells, ~1, AreaInter(r=0.06))
# eta=0 indicates hard core process.

# Fit a nonstationary area interaction with log-cubic polynomial trend
## Not run:
ppm(swedishpines, ~polynom(x/10,y/10,3), AreaInter(r=7))

## End(Not run)

areaLoss Difference of Disc Areas

Description

Computes the area of that part of a disc that is not covered by other discs.

Usage

areaLoss(X, r, ..., W=as.owin(X), subset=NULL,
exact=FALSE,
ngrid=spatstat.options("ngrid.disc"))

Arguments

X Locations of the centres of discs. A point pattern (object of class "ppp").

r Disc radius, or vector of disc radii.

... Ignored.

W Optional. Window (object of class "owin") inside which the area should be
calculated.

subset Optional. Index identifying a subset of the points of X for which the area differ-
ence should be computed.



as.box3 67

exact Choice of algorithm. If exact=TRUE, areas are computed exactly using analytic
geometry. If exact=FALSE then a faster algorithm is used to compute a discrete
approximation to the areas.

ngrid Integer. Number of points in the square grid used to compute the discrete ap-
proximation, when exact=FALSE.

Details

This function computes, for each point X[i] in X and for each radius r, the area of that part of the
disc of radius r centred at the location X[i] that is not covered by any of the other discs of radius r
centred at the points X[j] for j not equal to i. This area is important in some calculations related
to the area-interaction model AreaInter.

The result is a matrix, with one row for each point in X and one column for each entry of r.

Value

A matrix with one row for each point in X (or X[subset]) and one column for each value in r.

Author(s)

Adrian Baddeley <Adrian.Baddeley@csiro.au> http://www.maths.uwa.edu.au/~adrian/ and
Rolf Turner <r.turner@auckland.ac.nz>

See Also

AreaInter, areaGain, dilated.areas

Examples

data(cells)
areaLoss(cells, 0.1)

as.box3 Convert Data to Three-Dimensional Box

Description

Interprets data as the dimensions of a three-dimensional box.

Usage

as.box3(...)

Arguments

... Data that can be interpreted as giving the dimensions of a three-dimensional
box. See Details.

http://www.maths.uwa.edu.au/~adrian/
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Details

This function converts data in various formats to an object of class "box3" representing a three-
dimensional box (see box3). The arguments ... may be

• an object of class "box3"

• arguments acceptable to box3

• a numeric vector of length 6, interpreted as c(xrange[1],xrange[2],yrange[1],yrange[2],zrange[1],zrange[2])

• an object of class "pp3" representing a three-dimensional point pattern contained in a box.

Value

Object of class "box3".

Author(s)

Adrian Baddeley <Adrian.Baddeley@csiro.au> http://www.maths.uwa.edu.au/~adrian/ and
Rolf Turner <r.turner@auckland.ac.nz>

See Also

box3, pp3

Examples

X <- c(0,10,0,10,0,5)
as.box3(X)
X <- pp3(runif(42),runif(42),runif(42), box3(c(0,1)))
as.box3(X)

as.data.frame.hyperframe

Coerce Hyperframe to Data Frame

Description

Converts a hyperframe to a data frame.

Usage

## S3 method for class ’hyperframe’
as.data.frame(x, row.names = NULL,

optional = FALSE, ...,
discard=TRUE, warn=TRUE)

http://www.maths.uwa.edu.au/~adrian/
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Arguments

x Point pattern (object of class "hyperframe").

row.names Optional character vector of row names.

optional Argument passed to as.data.frame controlling what happens to row names.

... Ignored.

discard Logical. Whether to discard columns of the hyperframe that do not contain
atomic data. See Details.

warn Logical. Whether to issue a warning when columns are discarded.

Details

This is a method for the generic function as.data.frame for the class of hyperframes (see hyperframe.

If discard=TRUE, any columns of the hyperframe that do not contain atomic data will be removed
(and a warning will be issued if warn=TRUE). If discard=FALSE, then such columns are converted
to strings indicating what class of data they originally contained.

Value

A data frame.

Author(s)

Adrian Baddeley <Adrian.Baddeley@csiro.au> http://www.maths.uwa.edu.au/~adrian/ and
Rolf Turner <r.turner@auckland.ac.nz>

Examples

h <- hyperframe(X=1:3, Y=letters[1:3], f=list(sin, cos, tan))
as.data.frame(h, discard=TRUE, warn=FALSE)
as.data.frame(h, discard=FALSE)

as.data.frame.im Convert Pixel Image to Data Frame

Description

Convert a pixel image to a data frame

Usage

## S3 method for class ’im’
as.data.frame(x, ...)

http://www.maths.uwa.edu.au/~adrian/
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Arguments

x A pixel image (object of class "im").

... Further arguments passed to as.data.frame.default to determine the row
names and other features.

Details

This function takes the pixel image x and returns a data frame with three columns containing the
pixel coordinates and the pixel values.

Value

A data frame

Author(s)

Adrian Baddeley <Adrian.Baddeley@csiro.au> http://www.maths.uwa.edu.au/~adrian/ and
Rolf Turner <r.turner@auckland.ac.nz>

Examples

# artificial image
Z <- setcov(square(1))

Y <- as.data.frame(Z)

head(Y)

as.data.frame.ppp Coerce Point Pattern to a Data Frame

Description

Extracts the coordinates of the points in a point pattern, and their marks if any, and returns them in
a data frame.

Usage

## S3 method for class ’ppp’
as.data.frame(x, row.names = NULL, ...)

Arguments

x Point pattern (object of class "ppp").

row.names Optional character vector of row names.

... Ignored.

http://www.maths.uwa.edu.au/~adrian/
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Examples

m <- as.matrix(letterR)

as.owin Convert Data To Class owin

Description

Converts data specifying an observation window in any of several formats, into an object of class
"owin".

Usage

as.owin(W, ..., fatal=TRUE)
## S3 method for class ’owin’

as.owin(W, ..., fatal=TRUE)
## S3 method for class ’ppp’

as.owin(W, ..., fatal=TRUE)
## S3 method for class ’ppm’

as.owin(W, ..., fatal=TRUE)
## S3 method for class ’psp’

as.owin(W, ..., fatal=TRUE)
## S3 method for class ’quad’

as.owin(W, ..., fatal=TRUE)
## S3 method for class ’tess’

as.owin(W, ..., fatal=TRUE)
## S3 method for class ’im’

as.owin(W, ..., fatal=TRUE)
## S3 method for class ’gpc.poly’

as.owin(W, ..., fatal=TRUE)
## S3 method for class ’data.frame’

as.owin(W, ..., fatal=TRUE)
## S3 method for class ’distfun’

as.owin(W, ..., fatal=TRUE)
## Default S3 method:

as.owin(W, ..., fatal=TRUE)

Arguments

W Data specifying an observation window, in any of several formats described un-
der Details below.

fatal Logical flag determining what to do if the data cannot be converted to an obser-
vation window. See Details.

... Ignored.
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Details

The class "owin" is a way of specifying the observation window for a point pattern. See owin.object
for an overview.

This function converts data in any of several formats into an object of class "owin" for use by the
spatstat package. The argument W may be

• an object of class "owin"

• a structure with entries xrange, yrange specifying the x and y dimensions of a rectangle

• a four-element vector (interpreted as (xmin, xmax, ymin, ymax)) specifying the x and y
dimensions of a rectangle

• a structure with entries xl, xu, yl, yu specifying the x and y dimensions of a rectangle as
(xmin, xmax) = (xl, xu) and (ymin, ymax) = (yl, yu). This will accept objects of
class spp used in the Venables and Ripley spatial library.

• an object of class "gpc.poly" from the gpclib package, representing a polygonal window.

• an object of class "ppp" representing a point pattern. In this case, the object’s window structure
will be extracted.

• an object of class "psp" representing a line segment pattern. In this case, the object’s window
structure will be extracted.

• an object of class "tess" representing a tessellation. In this case, the object’s window structure
will be extracted.

• an object of class "quad" representing a quadrature scheme. In this case, the window of the
data component will be extracted.

• an object of class "im" representing a pixel image. In this case, a window of type "mask" will
be returned, with the same pixel raster coordinates as the image. An image pixel value of NA,
signifying that the pixel lies outside the window, is transformed into the logical value FALSE,
which is the corresponding convention for window masks.

• an object of class "ppm" representing a fitted point process model. In this case, as.owin ex-
tracts the original point pattern data to which the model was fitted, and returns the observation
window of this point pattern.

• A data.frame with exactly three columns. Each row of the data frame corresponds to one
pixel. Each row contains the x and y coordinates of a pixel, and a logical value indicating
whether the pixel lies inside the window.

• an object of class "distfun" representing a distance function. The spatial domain of the
function will be extracted.

If the argument W is not in one of these formats and cannot be converted to a window, then an error
will be generated (if fatal=TRUE) or a value of NULL will be returned (if fatal=FALSE).

The function as.owin is generic, with methods for "owin", "im" and "ppp" as well as the default
method.

Value

An object of class "owin" (see owin.object) specifying an observation window.
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Author(s)

Adrian Baddeley <Adrian.Baddeley@csiro.au> http://www.maths.uwa.edu.au/~adrian/ and
Rolf Turner <r.turner@auckland.ac.nz>

See Also

owin.object, owin

Examples

w <- as.owin(c(0,1,0,1))
w <- as.owin(list(xrange=c(0,5),yrange=c(0,10)))
# point pattern
data(demopat)
w <- as.owin(demopat)
# image
Z <- as.im(function(x,y) { x + 3}, unit.square())
w <- as.owin(Z)

# Venables & Ripley ’spatial’ package
require(spatial)
towns <- ppinit("towns.dat")
w <- as.owin(towns)
detach(package:spatial)

as.polygonal Convert a Window to a Polygonal Window

Description

Given a window W of any geometric type (rectangular, polygonal or binary mask), this function
returns a polygonal window that represents the same spatial domain.

Usage

as.polygonal(W)

Arguments

W A window (object of class "owin").

Details

Given a window W of any geometric type (rectangular, polygonal or binary mask), this function
returns a polygonal window that represents the same spatial domain.

If W is already polygonal, it is returned without change.

If W is a rectangle, it is converted to a polygon with 4 vertices.

http://www.maths.uwa.edu.au/~adrian/
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If W is a binary mask, then each pixel in the mask is replaced by a small square or rectangle, and the
union of these squares or rectangles is computed. The result is a polygonal window that has only
horizontal and vertical edges. (Use simplify.owin to remove the staircase appearance, if desired).

Value

A polygonal window (object of class "owin" and of type "polygonal").

Author(s)

Adrian Baddeley <Adrian.Baddeley@csiro.au> http://www.maths.uwa.edu.au/~adrian/ and
Rolf Turner <r.turner@auckland.ac.nz>

See Also

owin, as.owin, as.mask, simplify.owin

Examples

data(letterR)
m <- as.mask(letterR, dimyx=32)
p <- as.polygonal(m)
if(interactive()) {

plot(m)
plot(p, add=TRUE, lwd=2)

}

as.ppp Convert Data To Class ppp

Description

Tries to coerce any reasonable kind of data to a point pattern (an object of class "ppp") for use by
the spatstat package).

Usage

as.ppp(X, ..., fatal=TRUE)
## S3 method for class ’ppp’

as.ppp(X, ..., fatal=TRUE)
## S3 method for class ’psp’

as.ppp(X, ..., fatal=TRUE)
## S3 method for class ’quad’

as.ppp(X, ..., fatal=TRUE)
## S3 method for class ’matrix’

as.ppp(X, W=NULL, ..., fatal=TRUE)
## S3 method for class ’data.frame’

as.ppp(X, W=NULL, ..., fatal=TRUE)

http://www.maths.uwa.edu.au/~adrian/
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## S3 method for class ’influence.ppm’
as.ppp(X, ...)
## Default S3 method:

as.ppp(X, W=NULL, ..., fatal=TRUE)

Arguments

X Data which will be converted into a point pattern

W Data which define a window for the pattern when X does not contain a window

... Ignored.

fatal Logical value. See Details.

Details

Converts the dataset X to a point pattern (an object of class "ppp"; see ppp.object for an overview).

This function is normally used to convert an existing point pattern dataset, stored in another format,
to the "ppp" format. To create a new point pattern from raw data such as x; y coordinates, it is
normally easier to use the creator function ppp.

The dataset X may be:

• an object of class "ppp"

• an object of class "psp"

• an object of class "spp" as defined in the spatial library

• an object of class "quad" representing a quadrature scheme (see quad.object)

• a matrix or data frame with at least two columns

• a structure with entries x, y which are numeric vectors of equal length

• a numeric vector of length 2, interpreted as the coordinates of a single point.

In the last three cases, we need the second argument W which is converted to a window object by the
function as.owin. In the first four cases, W will be ignored.

If X is a line segment pattern (an object of class psp) the point pattern returned consists of the
endpoints of the segments. If X is marked then the point pattern returned will also be marked, the
mark associated with a point being the mark of the segment of which that point was an endpoint.

If X is a matrix or data frame, the first and second columns will be interpreted as the x and y
coordinates respectively. Any additional columns will be interpreted as marks.

The argument fatal indicates what to do when W is missing and X contains no information about the
window. If fatal=TRUE, a fatal error will be generated; if fatal=FALSE, the value NULL is returned.

An spp object is the representation of a point pattern in the spatial library. Our implementation
recognises the following formats:

• a structure with entries x, y xl, xu, yl, yu

• a structure with entries x, y and area, where area is a structure with entries xl, xu, yl, yu
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(used in spatial versions 1 to 6 and version 7.1 respectively) where x and y are vectors of equal
length giving the point coordinates, and xl, xu, yl, yu are numbers giving the dimensions of a
rectangular window.

The function as.ppp is generic, with methods for the classes "ppp", "psp", "quad", "matrix",
"data.frame" and a default method.

Point pattern datasets can also be created by the function ppp.

Value

An object of class "ppp" (see ppp.object) describing the point pattern and its window of observa-
tion. The value NULL may also be returned; see Details.

Warnings

If the format of spp objects is changed in future versions of the spatial library, then as.ppp may
not be able to interpret them. It currently handles all versions of spatial up to 7.1-4.

Author(s)

Adrian Baddeley <Adrian.Baddeley@csiro.au> http://www.maths.uwa.edu.au/~adrian/ and
Rolf Turner <r.turner@auckland.ac.nz>

See Also

ppp, ppp.object, as.owin, owin.object

Examples

xy <- matrix(runif(40), ncol=2)
pp <- as.ppp(xy, c(0,1,0,1))

# Venables-Ripley format
# check for ’spatial’ package
spatialpath <- .find.package("spatial", quiet=TRUE)
if(length(spatialpath) != 0) {
require(spatial)
towns <- ppinit("towns.dat")
pp <- as.ppp(towns) # converted to our format
detach(package:spatial)

}

xyzt <- matrix(runif(40), ncol=4)
Z <- as.ppp(xyzt, square(1))

http://www.maths.uwa.edu.au/~adrian/
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as.psp Convert Data To Class psp

Description

Tries to coerce any reasonable kind of data object to a line segment pattern (an object of class
"psp") for use by the spatstat package.

Usage

as.psp(x, ..., from=NULL, to=NULL)
## S3 method for class ’psp’

as.psp(x, ..., check=FALSE, fatal=TRUE)
## S3 method for class ’data.frame’

as.psp(x, ..., window=NULL, marks=NULL, check=spatstat.options("checksegments"), fatal=TRUE)
## S3 method for class ’matrix’

as.psp(x, ..., window=NULL, marks=NULL, check=spatstat.options("checksegments"),
fatal=TRUE)
## S3 method for class ’owin’

as.psp(x, ..., check=spatstat.options("checksegments"), fatal=TRUE)
## Default S3 method:

as.psp(x, ..., window=NULL, marks=NULL,
check=spatstat.options("checksegments"), fatal=TRUE)

Arguments

x Data which will be converted into a line segment pattern

window Data which define a window for the pattern when x does not contain a window

... Ignored.

marks (Optional) vector or data frame of marks for the pattern

check Logical value indicating whether to check the validity of the data, e.g. to check
that the line segments lie inside the window.

fatal Logical value. See Details.

from,to Point patterns (object of class "ppp") containing the first and second endpoints
(respectively) of each segment. Incompatible with x.

Details

Converts the dataset x to a line segment pattern (an object of class "psp"; see psp.object for an
overview).

This function is normally used to convert an existing line segment pattern dataset, stored in another
format, to the "psp" format. To create a new point pattern from raw data such as x; y coordinates,
it is normally easier to use the creator function psp.

The dataset x may be:
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• an object of class "psp"

• a data frame with at least 4 columns

• a structure (list) with elements named x0, y0, x1, y1 or elements named xmid, ymid,
length, angle and possibly a fifth element named marks

• an object of class "owin" representing a spatial window; it must be of type "rectangle" or
"polygonal". The boundary edges of the window will be extracted as a line segment pattern.

If x is a data frame the interpretation of its columns is as follows:

• If there are columns named x0, y0, x1, y1 then these will be interpreted as the coordinates
of the endpoints of the segments and used to form the ends component of the psp object to be
returned.

• If there are columns named xmid, ymid, length, angle then these will be interpreted as
the coordinates of the segment midpoints, the lengths of the segments, and the orientations of
the segments in radians and used to form the ends component of the psp object to be returned.

• If there is a column named marks then this will be interpreted as the marks of the pattern
provided that the argument marks of this function is NULL. If argument marks is not NULL then
the value of this argument is taken to be the marks of the pattern and the column named marks
is ignored (with a warning). In either case the column named marks is deleted and omitted
from further consideration.

• If there is no column named marks and if the marks argument of this function is NULL, and if
after interpreting 4 columns of x as determining the ends component of the psp object to be
returned, there remain other columns of x, then these remaining columns will be taken to form
a data frame of marks for the psp object to be returned.

If x is a structure (list) with elements named x0, y0, x1, y1, marks or xmid, ymid, length,
angle, marks, then the element named marks will be interpreted as the marks of the pattern provide
that the argument marks of this function is NULL. If this argument is non-NULL then it is interpreted
as the marks of the pattern and the element marks of x is ignored — with a warning.

Alternatively, you may specify two point patterns from and to containing the first and second
endpoints of the line segments.

The argument window is converted to a window object by the function as.owin.

The argument fatal indicates what to do when the data cannot be converted to a line segment
pattern. If fatal=TRUE, a fatal error will be generated; if fatal=FALSE, the value NULL is returned.

The function as.psp is generic, with methods for the classes "psp", "data.frame", "matrix" and
a default method.

Point pattern datasets can also be created by the function psp.

Value

An object of class "psp" (see psp.object) describing the line segment pattern and its window of
observation. The value NULL may also be returned; see Details.
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Warnings

If only a proper subset of the names x0,y0,x1,y1 or xmid,ymid,length,angle appear amongst
the names of the columns of x where x is a data frame, then these special names are ignored.

For example if the names of the columns were xmid,ymid,length,degrees, then these columns
would be interpreted as if the represented x0,y0,x1,y1 in that order.

Whether it gets used or not, column named marks is always removed from x before any attempt to
form the ends component of the psp object that is returned.

Author(s)

Adrian Baddeley <Adrian.Baddeley@csiro.au> http://www.maths.uwa.edu.au/~adrian/ and
Rolf Turner <r.turner@auckland.ac.nz>

See Also

psp, psp.object, as.owin, owin.object

Examples

mat <- matrix(runif(40), ncol=4)
mx <- data.frame(v1=sample(1:4,10,TRUE),

v2=factor(sample(letters[1:4],10,TRUE),levels=letters[1:4]))
a <- as.psp(mat, window=owin(),marks=mx)
mat <- cbind(as.data.frame(mat),mx)
b <- as.psp(mat, window=owin()) # a and b are identical.
stuff <- list(xmid=runif(10),

ymid=runif(10),
length=rep(0.1, 10),
angle=runif(10, 0, 2 * pi))

a <- as.psp(stuff, window=owin())
b <- as.psp(from=runifpoint(10), to=runifpoint(10))

as.rectangle Window Frame

Description

Extract the window frame of a window or other spatial dataset

Usage

as.rectangle(w, ...)

http://www.maths.uwa.edu.au/~adrian/
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Arguments

w A window, or a dataset that has a window. Either a window (object of class
"owin"), a pixel image (object of class "im") or other data determining such a
window.

... Optional. Auxiliary data to help determine the window. If w does not belong to
a recognised class, the arguments w and ... are passed to as.owin to determine
the window.

Details

This function is the quickest way to determine a bounding rectangle for a spatial dataset.

If w is a window, the function just extracts the outer bounding rectangle of w as given by its elements
xrange,yrange.

The function can also be applied to any spatial dataset that has a window: for example, a point
pattern (object of class "ppp") or a line segment pattern (object of class "psp"). The bounding
rectangle of the window of the dataset is extracted.

Use the function bounding.box to compute the smallest bounding rectangle of a dataset.

Value

A window (object of class "owin") of type "rectangle" representing a rectangle.

Author(s)

Adrian Baddeley <Adrian.Baddeley@csiro.au> http://www.maths.uwa.edu.au/~adrian/ and
Rolf Turner <r.turner@auckland.ac.nz>

See Also

owin, as.owin, bounding.box

Examples

w <- owin(c(0,10),c(0,10), poly=list(x=c(1,2,3,2,1), y=c(2,3,4,6,7)))
r <- as.rectangle(w)
# returns a 10 x 10 rectangle

data(lansing)
as.rectangle(lansing)

data(copper)
as.rectangle(copper$SouthLines)

http://www.maths.uwa.edu.au/~adrian/
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as.tess Convert Data To Tessellation

Description

Converts data specifying a tessellation, in any of several formats, into an object of class "tess".

Usage

as.tess(X)
## S3 method for class ’tess’

as.tess(X)
## S3 method for class ’im’

as.tess(X)
## S3 method for class ’owin’

as.tess(X)
## S3 method for class ’quadratcount’

as.tess(X)
## S3 method for class ’quadrattest’

as.tess(X)
## S3 method for class ’list’

as.tess(X)

Arguments

X Data to be converted to a tessellation.

Details

A tessellation is a collection of disjoint spatial regions (called tiles) that fit together to form a larger
spatial region. This command creates an object of class "tess" that represents a tessellation.

This function converts data in any of several formats into an object of class "tess" for use by the
spatstat package. The argument X may be

• an object of class "tess". The object will be stripped of any extraneous attributes and re-
turned.

• a pixel image (object of class "im") with pixel values that are logical or factor values. Each
level of the factor will determine a tile of the tessellation.

• a window (object of class "owin"). The result will be a tessellation consisting of a single tile.

• a set of quadrat counts (object of class "quadratcount") returned by the command quadratcount.
The quadrats used to generate the counts will be extracted and returned as a tessellation.

• a quadrat test (object of class "quadrattest") returned by the command quadrat.test. The
quadrats used to perform the test will be extracted and returned as a tessellation.

• a list of windows (objects of class "owin") giving the tiles of the tessellation.

The function as.tess is generic, with methods for various classes, as listed above.
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Value

An object of class "tess" specifying a tessellation.

Author(s)

Adrian Baddeley <Adrian.Baddeley@csiro.au> http://www.maths.uwa.edu.au/~adrian/ and
Rolf Turner <r.turner@auckland.ac.nz>

See Also

tess

Examples

# pixel image
v <- as.im(function(x,y){factor(round(5 * (x^2 + y^2)))}, W=owin())
levels(v) <- letters[seq(length(levels(v)))]
as.tess(v)
# quadrat counts
data(nztrees)
qNZ <- quadratcount(nztrees, nx=4, ny=3)
as.tess(qNZ)

BadGey Hybrid Geyer Point Process Model

Description

Creates an instance of the Baddeley-Geyer point process model, defined as a hybrid of several Geyer
interactions. The model can then be fitted to point pattern data.

Usage

BadGey(r, sat)

Arguments

r vector of interaction radii

sat vector of saturation parameters, or a single common value of saturation param-
eter

http://www.maths.uwa.edu.au/~adrian/
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Details

This is Baddeley’s generalisation of the Geyer saturation point process model, described in Geyer,
to a process with multiple interaction distances.

The BadGey point process with interaction radii r1; : : : ; rk, saturation thresholds s1; : : : ; sk, inten-
sity parameter � and interaction parameters 
1; : : : ; gammak, is the point process in which each
point xi in the pattern X contributes a factor

�

v1(xi;X)
1 : : : gamma

vk(xi;X)
k

to the probability density of the point pattern, where

vj(xi; X) = min(sj ; tj(xi; X))

where tj(xi; X) denotes the number of points in the pattern X which lie within a distance rj from
the point xi.

BadGey is used to fit this model to data. The function ppm(), which fits point process models to
point pattern data, requires an argument of class "interact" describing the interpoint interaction
structure of the model to be fitted. The appropriate description of the piecewise constant Saturated
pairwise interaction is yielded by the function BadGey(). See the examples below.

The argument r specifies the vector of interaction distances. The entries of r must be strictly
increasing, positive numbers.

The argument sat specifies the vector of saturation parameters that are applied to the point counts
tj(xi; X). It should be a vector of the same length as r, and its entries should be nonnegative
numbers. Thus sat[1] is applied to the count of points within a distance r[1], and sat[2] to the
count of points within a distance r[2], etc. Alternatively sat may be a single number, and this
saturation value will be applied to every count.

Infinite values of the saturation parameters are also permitted; in this case vj(xi; X) = tj(xi; X)
and there is effectively no ‘saturation’ for the distance range in question. If all the saturation pa-
rameters are set to Inf then the model is effectively a pairwise interaction process, equivalent to
PairPiece (however the interaction parameters 
 obtained from BadGey have a complicated rela-
tionship to the interaction parameters 
 obtained from PairPiece).

If r is a single number, this model is virtually equivalent to the Geyer process, see Geyer.

Value

An object of class "interact" describing the interpoint interaction structure of a point process.

Author(s)

Adrian Baddeley <Adrian.Baddeley@csiro.au> http://www.maths.uwa.edu.au/~adrian/ and
Rolf Turner <r.turner@auckland.ac.nz> in collaboration with Hao Wang and Jeff Picka

See Also

ppm, pairsat.family, Geyer, PairPiece, SatPiece

http://www.maths.uwa.edu.au/~adrian/
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Examples

BadGey(c(0.1,0.2), c(1,1))
# prints a sensible description of itself
BadGey(c(0.1,0.2), 1)
data(cells)

# fit a stationary Baddeley-Geyer model
ppm(cells, ~1, BadGey(c(0.07, 0.1, 0.13), 2))

# nonstationary process with log-cubic polynomial trend
## Not run:
ppm(cells, ~polynom(x,y,3), BadGey(c(0.07, 0.1, 0.13), 2))

## End(Not run)

bdist.pixels Distance to Boundary of Window

Description

Computes the distances from each pixel in a window to the boundary of the window.

Usage

bdist.pixels(w, ..., style="image")

Arguments

w A window (object of class "owin").

... Arguments passed to as.mask to determine the pixel resolution.

style Character string determining the format of the output: either "matrix", "coords"
or "image".

Details

This function computes, for each pixel u in the window w, the shortest distance d(u;W c) from u to
the boundary of W .

If the window is not of type "mask" then it is first converted to that type. The arguments "..." are
passed to as.mask to determine the pixel resolution.

Value

If style="image", a pixel image (object of class "im") containing the distances from each pixel in
the image raster to the boundary of the window.

If style="matrix", a matrix giving the distances from each pixel in the image raster to the bound-
ary of the window. Rows of this matrix correspond to the y coordinate and columns to the x
coordinate.



bdist.points 99

If style="coords", a list with three components x,y,z, where x,y are vectors of length m;n
giving the x and y coordinates respectively, and z is an m � n matrix such that z[i,j] is the
distance from (x[i],y[j]) to the boundary of the window. Rows of this matrix correspond to the
x coordinate and columns to the y coordinate. This result can be plotted with persp, image or
contour.

Author(s)

Adrian Baddeley <Adrian.Baddeley@csiro.au> http://www.maths.uwa.edu.au/~adrian/ and
Rolf Turner <r.turner@auckland.ac.nz>

See Also

owin.object, erosion, bdist.points, bdist.tiles.

Examples

u <- owin(c(0,1),c(0,1))
d <- bdist.pixels(u, eps=0.01)
image(d)
d <- bdist.pixels(u, eps=0.01, style="matrix")
mean(d >= 0.1)
# value is approx (1 - 2 * 0.1)^2 = 0.64

bdist.points Distance to Boundary of Window

Description

Computes the distances from each point of a point pattern to the boundary of the window.

Usage

bdist.points(X)

Arguments

X A point pattern (object of class "ppp").

Details

This function computes, for each point xi in the point pattern X, the shortest distance d(xi;W
c)

from xi to the boundary of the window W of observation.

If the window X$window is of type "rectangle" or "polygonal", then these distances are com-
puted by analytic geometry and are exact, up to rounding errors. If the window is of type "mask"
then the distances are computed using the real-valued distance transform, which is an approximation
with maximum error equal to the width of one pixel in the mask.

http://www.maths.uwa.edu.au/~adrian/
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Value

A numeric vector, giving the distances from each point of the pattern to the boundary of the window.

Author(s)

Adrian Baddeley <Adrian.Baddeley@csiro.au> http://www.maths.uwa.edu.au/~adrian/ and
Rolf Turner <r.turner@auckland.ac.nz>

See Also

bdist.pixels, bdist.tiles, ppp.object, erosion

Examples

data(cells)
d <- bdist.points(cells)

bdist.tiles Distance to Boundary of Window

Description

Computes the shortest distances from each tile in a tessellation to the boundary of the window.

Usage

bdist.tiles(X)

Arguments

X A tessellation (object of class "tess").

Details

This function computes, for each tile si in the tessellation X, the shortest distance from si to the
boundary of the window W containing the tessellation.

Value

A numeric vector, giving the shortest distance from each tile in the tessellation to the boundary of
the window. Entries of the vector correspond to the entries of tiles(X).

Author(s)

Adrian Baddeley <Adrian.Baddeley@csiro.au> http://www.maths.uwa.edu.au/~adrian/ and
Rolf Turner <r.turner@auckland.ac.nz>

http://www.maths.uwa.edu.au/~adrian/
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Arguments

model Fitted point process model (object of class "ppm").

... Ignored.

drop Logical. Whether to include (drop=FALSE) or exclude (drop=TRUE) contribu-
tions from quadrature points that were not used to fit the model.

iScore,iHessian

Components of the score vector and Hessian matrix for the irregular parameters,
if required. See Details.

iArgs List of extra arguments for the functions iScore, iHessian if required.

Details

Given a fitted spatial point process model, this function computes the influence measure for each
parameter, as described in Baddeley, Chang and Song (2011).

This is a method for the generic function dfbetas.

The influence measure for each parameter � is a signed measure in two-dimensional space. It
consists of a discrete mass on each data point (i.e. each point in the point pattern to which the
model was originally fitted) and a continuous density at all locations. The mass at a data point
represents the change in the fitted value of the parameter � that would occur if this data point were
to be deleted. The density at other non-data locations represents the effect (on the fitted value of
�) of deleting these locations (and their associated covariate values) from the input to the fitting
procedure.

If the point process model trend has irregular parameters that were fitted (using ippm) then the
influence calculation requires the first and second derivatives of the log trend with respect to the
irregular parameters. The argument iScore should be a list, with one entry for each irregular
parameter, of R functions that compute the partial derivatives of the log trend (i.e. log intensity or
log conditional intensity) with respect to each irregular parameter. The argument iHessian should
be a list, with p2 entries where p is the number of irregular parameters, of R functions that compute
the second order partial derivatives of the log trend with respect to each pair of irregular parameters.

Value

An object of class "msr" representing a signed or vector-valued measure.

Author(s)

Adrian Baddeley <Adrian.Baddeley@csiro.au> http://www.maths.uwa.edu.au/~adrian/

References

Baddeley, A. and Chang, Y.M. and Song, Y. (2011) Leverage and influence diagnostics for spatial
point process models. Scandinavian Journal of Statistics, in press.

See Also

leverage.ppm, influence.ppm

http://www.maths.uwa.edu.au/~adrian/
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Examples

X <- rpoispp(function(x,y) { exp(3+3*x) })
fit <- ppm(X, ~x+y)

plot(dfbetas(fit))
plot(smooth.msr(dfbetas(fit)))

diagnose.ppm Diagnostic Plots for Fitted Point Process Model

Description

Given a point process model fitted to a point pattern, produce diagnostic plots based on residuals.

Usage

diagnose.ppm(object, ..., type="raw", which="all", sigma=NULL,
rbord=reach(object), cumulative=TRUE,
plot.it=TRUE, rv = NULL, compute.sd=TRUE,
compute.cts=TRUE, typename, check=TRUE, repair=TRUE,
oldstyle=FALSE)

## S3 method for class ’diagppm’
plot(x, ..., which,

plot.neg="image", plot.smooth="imagecontour",
plot.sd=TRUE, spacing=0.1,
srange=NULL, monochrome=FALSE, main=NULL)

Arguments

object The fitted point process model (an object of class "ppm") for which diagnostics
should be produced. This object is usually obtained from ppm.

type String indicating the type of residuals or weights to be used. Current options are
"eem" for the Stoyan-Grabarnik exponential energy weights, "raw" for the raw
residuals, "inverse" for the inverse-lambda residuals, and "pearson" for the
Pearson residuals. A partial match is adequate.

which Character string or vector indicating the choice(s) of plots to be generated. Op-
tions are "all", "marks", "smooth", "x", "y" and "sum". Multiple choices
may be given but must be matched exactly. See Details.

sigma Bandwidth for kernel smoother in "smooth" option.

rbord Width of border to avoid edge effects. The diagnostic calculations will be con-
fined to those points of the data pattern which are at least rbord units away from
the edge of the window.
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cumulative Logical flag indicating whether the lurking variable plots for the x and y coordi-
nates will be the plots of cumulative sums of marks (cumulative=TRUE) or the
plots of marginal integrals of the smoothed residual field (cumulative=FALSE).

plot.it Logical value indicating whether plots should be shown. If plot.it=FALSE, the
computed diagnostic quantities are returned without plotting them.

plot.neg One of "discrete" or "image" indicating how the density part of the residual
measure should be plotted.

plot.smooth One of "image", "persp", "contour" or "imagecontour" indicating how the
smoothed residual field should be plotted.

compute.sd,plot.sd

Logical values indicating whether error bounds should be computed and added
to the "x" and "y" plots. The default is TRUE for Poisson models and FALSE for
non-Poisson models. See Details.

rv Usually absent. Advanced use only. If this argument is present, the values of the
residuals will not be calculated from the fitted model object but will instead be
taken directly from rv.

spacing The spacing between plot panels (when a four-panel plot is generated) expressed
as a fraction of the width of the window of the point pattern.

srange Vector of length 2 that will be taken as giving the range of values of the smoothed
residual field, when generating an image plot of this field. This is useful if you
want to generate diagnostic plots for two different fitted models using the same
colour map.

monochrome Flag indicating whether images should be displayed in greyscale (suitable for
publication) or in colour (suitable for the screen). The default is to display in
colour.

check Logical value indicating whether to check the internal format of object. If
there is any possibility that this object has been restored from a dump file, or
has otherwise lost track of the environment where it was originally computed,
set check=TRUE.

repair Logical value indicating whether to repair the internal format of object, if it is
found to be damaged.

oldstyle Logical flag indicating whether error bounds should be plotted using the ap-
proximation given in the original paper (oldstyle=TRUE), or using the correct
asymptotic formula (oldstyle=FALSE).

x The value returned from a previous call to diagnose.ppm. An object of class
"diagppm".

typename String to be used as the name of the residuals.

main Main title for the plot.

... Extra arguments, controlling either the resolution of the smoothed image (passed
from diagnose.ppm to density.ppp) or the appearance of the plots (passed
from diagnose.ppm to plot.diagppm and from plot.diagppm to plot.default).

compute.cts Advanced use only.
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Details

This function generates several diagnostic plots for a fitted point process model. The plots display
the residuals from the fitted model (Baddeley et al, 2005) or alternatively the ‘exponential energy
marks’ (Stoyan and Grabarnik, 1991). These plots can be used to assess goodness-of-fit, to identify
outliers in the data, and to reveal departures from the fitted model. See also the companion function
qqplot.ppm.

The argument object must be a fitted point process model (object of class "ppm") typically pro-
duced by the maximum pseudolikelihood fitting algorithm ppm).

The argument type selects the type of residual or weight that will be computed. Current options
are:

"eem": exponential energy marks (Stoyan and Grabarnik, 1991) computed by eem. These are pos-
itive weights attached to the data points (i.e. the points of the point pattern dataset to which
the model was fitted). If the fitted model is correct, then the sum of these weights for all data
points in a spatial region B has expected value equal to the area of B. See eem for further
explanation.

"raw", "inverse" or "pearson": point process residuals (Baddeley et al, 2005) computed by the
function residuals.ppm. These are residuals attached both to the data points and to some
other points in the window of observation (namely, to the dummy points of the quadrature
scheme used to fit the model). If the fitted model is correct, then the sum of the residuals in a
spatial region B has mean zero. The options are

• "raw": the raw residuals;
• "inverse": the ‘inverse-lambda’ residuals, a counterpart of the exponential energy weights;
• "pearson": the Pearson residuals.

See residuals.ppm for further explanation.

The argument which selects the type of plot that is produced. Options are:

"marks": plot the residual measure. For the exponential energy weights (type="eem") this dis-
plays circles centred at the points of the data pattern, with radii proportional to the exponen-
tial energy weights. For the residuals (type="raw", type="inverse" or type="pearson")
this again displays circles centred at the points of the data pattern with radii proportional to
the (positive) residuals, while the plotting of the negative residuals depends on the argument
plot.neg. If plot.neg="image" then the negative part of the residual measure, which is a
density, is plotted as a colour image. If plot.neg="discrete" then the discretised negative
residuals (obtained by approximately integrating the negative density using the quadrature
scheme of the fitted model) are plotted as squares centred at the dummy points with side
lengths proportional to the (negative) residuals. [To control the size of the circles and squares,
use the argument maxsize.]

"smooth": plot a kernel-smoothed version of the residual measure. Each data or dummy point is
taken to have a ‘mass’ equal to its residual or exponential energy weight. (Note that residuals
can be negative). This point mass is then replaced by a bivariate isotropic Gaussian density
with standard deviation sigma. The value of the smoothed residual field at any point in the
window is the sum of these weighted densities. If the fitted model is correct, this smoothed
field should be flat, and its height should be close to 0 (for the residuals) or 1 (for the exponen-
tial energy weights). The field is plotted either as an image, contour plot or perspective view
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Value

If r > 0, an object of class "owin" representing the dilated region. If r=0, the result is identical to
w.

Author(s)

Adrian Baddeley <Adrian.Baddeley@csiro.au> http://www.maths.uwa.edu.au/~adrian/ and
Rolf Turner <r.turner@auckland.ac.nz>

See Also

erosion for the opposite operation.

owin, as.owin

Examples

w <- owin(c(0,1),c(0,1))
v <- dilation(w, 0.1)

dirichlet Dirichlet Tessellation of Point Pattern

Description

Computes the Dirichlet/Voronoi tessellation of a spatial point pattern.

Usage

dirichlet(X)

Arguments

X Spatial point pattern (object of class "ppp").

Details

In a spatial point pattern X, the Dirichlet/Voronoi tile associated with a particular point X[i] is the
region of space that is closer to X[i] than to any other point in X. The Dirichlet tiles divide the
two-dimensional plane into disjoint regions, forming a tessellation.

This function computes the Dirichlet tessellation (within the original window of X).

Value

A tessellation (object of class "tess").

http://www.maths.uwa.edu.au/~adrian/
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Author(s)

Adrian Baddeley <Adrian.Baddeley@csiro.au> http://www.maths.uwa.edu.au/~adrian/ and
Rolf Turner <r.turner@auckland.ac.nz>

See Also

tess, delaunay, ppp

Examples

X <- runifpoint(42)
plot(dirichlet(X))
plot(X, add=TRUE)

dirichlet.weights Compute Quadrature Weights Based on Dirichlet Tessellation

Description

Computes quadrature weights for a given set of points, using the areas of tiles in the Dirichlet
tessellation.

Usage

dirichlet.weights(X, window=NULL, exact=TRUE, ...)

Arguments

X Data defining a point pattern.

window Default window for the point pattern

exact Logical value. If TRUE, compute exact areas using the package deldir. If FALSE,
compute approximate areas using a pixel raster.

... Ignored.

Details

This function computes a set of quadrature weights for a given pattern of points (typically compris-
ing both “data” and ‘dummy” points). See quad.object for an explanation of quadrature weights
and quadrature schemes.

The weights are computed using the Dirichlet tessellation. First X and (optionally) window are
converted into a point pattern object. Then the Dirichlet tessellation of the points of X is computed.
The weight attached to a point of X is the area of its Dirichlet tile (inside the window X$window).

If exact=TRUE the Dirichlet tessellation is computed exactly by the Lee-Schachter algorithm us-
ing the package deldir. Otherwise a pixel raster approximation is constructed and the areas are
approximations to the true weights. In all cases the sum of the weights is equal to the area of the
window.

http://www.maths.uwa.edu.au/~adrian/
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Value

Vector of nonnegative weights for each point in X.

Author(s)

Adrian Baddeley <Adrian.Baddeley@csiro.au> http://www.maths.uwa.edu.au/~adrian/ and
Rolf Turner <r.turner@auckland.ac.nz>

See Also

quad.object, gridweights

Examples

Q <- quadscheme(runifpoispp(10))
X <- as.ppp(Q) # data and dummy points together
w <- dirichlet.weights(X, exact=FALSE)

disc Circular Window

Description

Creates a circular window

Usage

disc(radius=1, centre=c(0,0), ..., mask=FALSE, npoly=128)

Arguments

radius Radius of the circle.

centre Coordinates of the centre of the circle.

mask Logical flag controlling the type of approximation to a perfect circle. See De-
tails.

npoly Number of edges of the polygonal approximation, if mask=FALSE.

... Arguments passed to as.mask determining the pixel resolution, if mask=TRUE.

Details

This command creates a window object representing a disc, with the given radius and centre.

By default, the circle is approximated by a polygon with npoly edges.

If mask=TRUE, then the disc is approximated by a binary pixel mask. The resolution of the mask is
controlled by the arguments ... which are passed to as.mask.

http://www.maths.uwa.edu.au/~adrian/
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Value

An object of class "owin" (see owin.object) specifying a window.

Note

This function can also be used to generate regular polygons, by setting npoly to a small integer
value. For example npoly=5 generates a pentagon and npoly=13 a triskaidecagon.

Author(s)

Adrian Baddeley <Adrian.Baddeley@csiro.au> http://www.maths.uwa.edu.au/~adrian/ and
Rolf Turner <r.turner@auckland.ac.nz>

See Also

owin.object, owin, as.mask

Examples

# unit disc
W <- disc()
# disc of radius 3 centred at x=10, y=5
W <- disc(3, c(10,5))
#
plot(disc())
plot(disc(mask=TRUE))
# nice smooth circle
plot(disc(npoly=256))
# how to control the resolution of the mask
plot(disc(mask=TRUE, dimyx=256))
# check accuracy of approximation
area.owin(disc())/pi
area.owin(disc(mask=TRUE))/pi

discpartarea Area of Part of Disc

Description

Compute area of intersection between a disc and a window

Usage

discpartarea(X, r, W=as.owin(X))

http://www.maths.uwa.edu.au/~adrian/
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Arguments

X Point pattern (object of class "ppp") specifying the centres of the discs. Alter-
natively, X may be in any format acceptable to as.ppp.

r Matrix, vector or numeric value specifying the radii of the discs.

W Window (object of class "owin") with which the discs should be intersected.

Details

This algorithm computes the exact area of the intersection between a window W and a disc (or each
of several discs). The centres of the discs are specified by the point pattern X, and their radii are
specified by r.

If r is a single numeric value, then the algorithm computes the area of intersection between W and
the disc of radius r centred at each point of X, and returns a one-column matrix containing one entry
for each point of X.

If r is a vector of length m, then the algorithm returns an n * m matrix in which the entry on row i,
column j is the area of the intersection between W and the disc centred at X[i] with radius r[j].

If r is a matrix, it should have one row for each point in X. The algorithm returns a matrix in which
the entry on row i, column j is the area of the intersection between W and the disc centred at X[i]
with radius r[i,j].

Areas are computed by analytic geometry.

Value

Numeric matrix, with one row for each point of X.

Author(s)

Adrian Baddeley <Adrian.Baddeley@csiro.au> http://www.maths.uwa.edu.au/~adrian/ and
Rolf Turner <r.turner@auckland.ac.nz>

See Also

owin, disc

Examples

data(letterR)
X <- runifpoint(3, letterR)
discpartarea(X, 0.2)

http://www.maths.uwa.edu.au/~adrian/
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discretise Safely Convert Point Pattern Window to Binary Mask

Description

Given a point pattern, discretise its window by converting it to a binary pixel mask, adjusting the
mask so that it still contains all the points.

Usage

discretise(X, eps = NULL, dimyx = NULL, xy = NULL)

Arguments

X A point pattern (object of class "ppp") to be converted.

eps (optional) width and height of each pixel

dimyx (optional) pixel array dimensions

xy (optional) pixel coordinates

Details

This function modifies the point pattern X by converting its observation window X$window to a
binary pixel image (a window of type "mask"). It ensures that no points of X are deleted by the
discretisation.

The window is first discretised using as.mask. It can happen that points of X that were inside
the original window may fall outside the new mask. The discretise function corrects this by
augmenting the mask (so that the mask includes any pixel that contains a point of the pattern).

The arguments eps, dimyx and xy control the fineness of the pixel array. They are passed to
as.mask.

If eps, dimyx and xy are all absent or NULL, and if the window of X is of type "mask" to start with,
then discretise(X) returns X unchanged.

See as.mask for further details about the arguments eps, dimyx, and xy, and the process of con-
verting a window to one of type mask.

Value

A point pattern (object of class "ppp"), identical to X, except that its observation window has been
converted to one of type mask.

Error checking

Before doing anything, discretise checks that all the points of the pattern are actually inside the
original window. This is guaranteed to be the case if the pattern was constructed using ppp or
as.ppp. However anomalies are possible if the point pattern was created or manipulated inappro-
priately. These will cause an error.
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Author(s)

Adrian Baddeley <Adrian.Baddeley@csiro.au> http://www.maths.uwa.edu.au/~adrian/ and
Rolf Turner <r.turner@auckland.ac.nz>

See Also

as.mask

Examples

data(demopat)
X <- demopat
plot(X, main="original pattern")
Y <- discretise(X, dimyx=50)
plot(Y, main="discretise(X)")
stopifnot(X$n == Y$n)

# what happens if we just convert the window to a mask?
W <- X$window
M <- as.mask(W, dimyx=50)
plot(M, main="window of X converted to mask")
plot(X, add=TRUE, pch=16)
plot(X[M], add=TRUE, pch=1, cex=1.5)
XM <- X[M]
cat(paste(X$n - XM$n, "points of X lie outside M\n"))

distfun Distance Map as a Function

Description

Compute the distance function of an object, and return it as a function.

Usage

distfun(X, ...)
## S3 method for class ’ppp’

distfun(X, ...)
## S3 method for class ’psp’

distfun(X, ...)
## S3 method for class ’owin’

distfun(X, ..., invert=FALSE)

Arguments

X Any suitable dataset representing a two-dimensional object, such as a point pat-
tern (object of class "ppp"), a window (object of class "owin") or a line segment
pattern (object of class "psp").

http://www.maths.uwa.edu.au/~adrian/
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... Extra arguments are ignored.

invert If TRUE, compute the distance transform of the complement of X.

Details

The “distance function” of a set of points A is the mathematical function f such that, for any two-
dimensional spatial location (x; y), the function value f(x,y) is the shortest distance from (x; y) to
A.

The command f <- distfun(X) returns a function in the R language, with arguments x,y, that
represents the distance function of X. Evaluating the function f in the form v <- f(x,y), where x
and y are any numeric vectors of equal length containing coordinates of spatial locations, yields the
values of the distance function at these locations.

This should be contrasted with the related command distmap which computes the distance function
of X on a grid of locations, and returns the distance values in the form of a pixel image.

A distfun object can be converted to a pixel image using as.im.

Value

A function with arguments x,y. The function also belongs to the class "distfun" for which there
are methods for print, plot, contour and persp.

Author(s)

Adrian Baddeley <Adrian.Baddeley@csiro.au> http://www.maths.uwa.edu.au/~adrian/ and
Rolf Turner <r.turner@auckland.ac.nz>

See Also

distmap, plot.distfun

Examples

data(letterR)
f <- distfun(letterR)
f(0.2, 0.3)

distmap Distance Map

Description

Compute the distance map of an object, and return it as a pixel image. Generic.

Usage

distmap(X, ...)

http://www.maths.uwa.edu.au/~adrian/
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Arguments

X Any suitable dataset representing a two-dimensional object, such as a point pat-
tern (object of class "ppp"), a window (object of class "owin") or a line segment
pattern (object of class "psp").

... Arguments passed to as.mask to control pixel resolution.

Details

The “distance map” of a set of points A is the function f whose value f(x) is defined for any
two-dimensional location x as the shortest distance from x to A.

This function computes the distance map of the set X and returns the distance map as a pixel image.

This is generic. Methods are provided for point patterns (distmap.ppp), line segment patterns
(distmap.psp) and windows (distmap.owin).

Value

A pixel image (object of class "im") whose grey scale values are the values of the distance map.

Author(s)

Adrian Baddeley <Adrian.Baddeley@csiro.au> http://www.maths.uwa.edu.au/~adrian/ and
Rolf Turner <r.turner@auckland.ac.nz>

See Also

distmap.ppp, distmap.psp, distmap.owin, distfun

Examples

data(cells)
U <- distmap(cells)
data(letterR)
V <- distmap(letterR)
## Not run:
plot(U)
plot(V)

## End(Not run)

distmap.owin Distance Map of Window

Description

Computes the distance from each pixel to the nearest point in the given window.

http://www.maths.uwa.edu.au/~adrian/
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Usage

## S3 method for class ’owin’
distmap(X, ..., discretise=FALSE, invert=FALSE)

Arguments

X A window (object of class "owin").
... Arguments passed to as.mask to control pixel resolution.
discretise Logical flag controlling the choice of algorithm when X is a polygonal window.

See Details.
invert If TRUE, compute the distance transform of the complement of the window.

Details

The “distance map” of a window W is the function f whose value f(u) is defined for any two-
dimensional location u as the shortest distance from u to W .

This function computes the distance map of the window X and returns the distance map as a pixel
image. The greyscale value at a pixel u equals the distance from u to the nearest pixel in X.

Additionally, the return value has an attribute "bdry" which is also a pixel image. The grey values
in "bdry" give the distance from each pixel to the bounding rectangle of the image.

If X is a binary pixel mask, the distance values computed are not the usual Euclidean distances.
Instead the distance between two pixels is measured by the length of the shortest path connecting
the two pixels. A path is a series of steps between neighbouring pixels (each pixel has 8 neighbours).
This is the standard ‘distance transform’ algorithm of image processing (Rosenfeld and Kak, 1968;
Borgefors, 1986).

If X is a polygonal window, then exact Euclidean distances will be computed if discretise=FALSE.
If discretise=TRUE then the window will first be converted to a binary pixel mask and the discrete
path distances will be computed.

The arguments ... are passed to as.mask to control the pixel resolution.

This function is a method for the generic distmap.

Value

A pixel image (object of class "im") whose greyscale values are the values of the distance map. The
return value has an attribute "bdry" which is a pixel image.

Author(s)

Adrian Baddeley <Adrian.Baddeley@csiro.au> http://www.maths.uwa.edu.au/~adrian/ and
Rolf Turner <r.turner@auckland.ac.nz>

References

Borgefors, G. Distance transformations in digital images. Computer Vision, Graphics and Image
Processing 34 (1986) 344–371.

Rosenfeld, A. and Pfalz, J.L. Distance functions on digital pictures. Pattern Recognition 1 (1968)
33-61.

http://www.maths.uwa.edu.au/~adrian/
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See Also

distmap, distmap.ppp, distmap.psp

Examples

data(letterR)
U <- distmap(letterR)
## Not run:
plot(U)
plot(attr(U, "bdry"))

## End(Not run)

distmap.ppp Distance Map of Point Pattern

Description

Computes the distance from each pixel to the nearest point in the given point pattern.

Usage

## S3 method for class ’ppp’
distmap(X, ...)

Arguments

X A point pattern (object of class "ppp").

... Arguments passed to as.mask to control pixel resolution.

Details

The “distance map” of a point pattern X is the function f whose value f(u) is defined for any
two-dimensional location u as the shortest distance from u to X .

This function computes the distance map of the point pattern X and returns the distance map as a
pixel image. The greyscale value at a pixel u equals the distance from u to the nearest point of the
pattern X.

Additionally, the return value has two attributes, "index" and "bdry", which are also pixel images.
The grey values in "bdry" give the distance from each pixel to the bounding rectangle of the image.
The grey values in "index" are integers identifying which point of X is closest.

This is a method for the generic function distmap.

Note that this function gives the distance from the centre of each pixel to the nearest data point. To
compute the exact distance from a given spatial location to the nearest data point in X, use distfun
or nncross.
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Value

A pixel image (object of class "im") whose greyscale values are the values of the distance map. The
return value has attributes "index" and "bdry" which are also pixel images.

Author(s)

Adrian Baddeley <Adrian.Baddeley@csiro.au> http://www.maths.uwa.edu.au/~adrian/ and
Rolf Turner <r.turner@auckland.ac.nz>

See Also

Generic function distmap and other methods distmap.psp, distmap.owin.

Generic function distfun.

Nearest neighbour distance nncross

Examples

data(cells)
U <- distmap(cells)
## Not run:
plot(U)
plot(attr(U, "bdry"))
plot(attr(U, "index"))

## End(Not run)

distmap.psp Distance Map of Line Segment Pattern

Description

Computes the distance from each pixel to the nearest line segment in the given line segment pattern.

Usage

## S3 method for class ’psp’
distmap(X, ...)

Arguments

X A line segment pattern (object of class "psp").

... Arguments passed to as.mask to control pixel resolution.

http://www.maths.uwa.edu.au/~adrian/
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Details

The “distance map” of a line segment pattern X is the function f whose value f(u) is defined for
any two-dimensional location u as the shortest distance from u to X .

This function computes the distance map of the line segment pattern X and returns the distance map
as a pixel image. The greyscale value at a pixel u equals the distance from u to the nearest line
segment of the pattern X. Distances are computed using analytic geometry.

Additionally, the return value has two attributes, "index" and "bdry", which are also pixel images.
The grey values in "bdry" give the distance from each pixel to the bounding rectangle of the image.
The grey values in "index" are integers identifying which line segment of X is closest.

This is a method for the generic function distmap.

Note that this function gives the exact distance from the centre of each pixel to the nearest line seg-
ment. To compute the exact distance from the points in a point pattern to the nearest line segment,
use distfun or one of the low-level functions nncross or project2segment.

Value

A pixel image (object of class "im") whose greyscale values are the values of the distance map. The
return value has attributes "index" and "bdry" which are also pixel images.

Author(s)

Adrian Baddeley <Adrian.Baddeley@csiro.au> http://www.maths.uwa.edu.au/~adrian/ and
Rolf Turner <r.turner@auckland.ac.nz>

See Also

distmap, distmap.owin, distmap.ppp, distfun, nncross, nearestsegment, project2segment.

Examples

a <- psp(runif(20),runif(20),runif(20),runif(20), window=owin())
Z <- distmap(a)
plot(Z)
plot(a, add=TRUE)

dummify Convert Data to Numeric Values by Constructing Dummy Variables

Description

Converts data of any kind to numeric values. A factor is expanded to a set of dummy variables.

Usage

dummify(x)
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