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spatstat.geom-package The spatstat.geom Package

Description

The spatstat.geom package belongs to the spatstat family of packages. It defines classes of ge-
ometrical objects such as windows and point patterns, and provides functionality for geometrical
operations on them.

Details

spatstat is a family of R packages for the statistical analysis of spatial data. Its main focus is the
analysis of spatial patterns of points in two-dimensional space.

The original spatstat package has now been split into several sub-packages.

This sub-package spatstat.geom defines the main classes of geometrical objects (such as windows,
point patterns, line segment patterns, pixel images) and supports geometrical operations (such as
shifting and rotating, measuring areas and distances, finding nearest neighbours in a point pattern).

Functions for performing statistical analysis and modelling are in the separate sub-packages spat-
stat.explore and spatstat.model.

Functions for linear networks are in the separate sub-package spatstat.linnet.

For an overview of all the functions available in the spatstat family, see the help file for spatstat in
the spatstat package.

Structure of the spatstat family

The original spatstat package grew to be very large, and CRAN requested that the package be
divided into several sub-packages. Currently the sub-packages are:

* spatstat.utils containing basic utilities

 spatstat.data containing datasets

* spatstat.sparse containing linear algebra utilities

 spatstat.geom containing geometrical objects and geometrical operations

* spatstat.random containing code for generating random spatial patterns

* spatstat.explore containing the main functionality for exploratory and non-parametric analy-
sis of spatial data

* spatstat.model containing the main functionality for statistical modelling and inference for
spatial data

* spatstat.linnet containing functions for spatial data on a linear network

* spatstat, which simply loads the other sub-packages listed above, and provides documenta-
tion.
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When you install spatstat, these sub-packages are also installed. Then if you load the spatstat
package by typing library(spatstat), the other sub-packages listed above will automatically be
loaded or imported. For an overview of all the functions available in these sub-packages, see the
help file for spatstat in the spatstat package,

Additionally there are several extension packages:

* spatstat.gui for interactive graphics

* spatstat.local for local likelihood (including geographically weighted regression)

* spatstat.Knet for additional, computationally efficient code for linear networks

* spatstat.sphere (under development) for spatial data on a sphere, including spatial data on the
earth’s surface

The extension packages must be installed separately and loaded explicitly if needed. They also have
separate documentation.

OVERVIEW OF CAPABILITIES

Following is an overview of the capabilities of the spatstat.geom sub-package.
Types of spatial data:
The main types of spatial data supported by spatstat.geom are:

ppp point pattern

owin window (spatial region)

im pixel image

psp line segment pattern

tess tessellation

pp3 three-dimensional point pattern

ppx  point pattern in any number of dimensions

Additional data types are supported in spatstat.linnet.

To create a point pattern:

ppp create a point pattern from (2, y) and window information
ppp(x, y, x1im, ylim) for rectangular window
ppp(x, y, poly) for polygonal window
ppp(x, y, mask) for binary image window

as.ppp convert other types of data to a ppp object

clickppp interactively add points to a plot

marks<-, %mark% attach/reassign marks to a point pattern

To simulate a random point pattern:

Most of the methods for generating random data are provided in spatstat.random. The following
basic methods are supplied in spatstat.geom:

runifrect generate n independent uniform random points in a rectangle
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rsyst systematic random sample of points
rjitter apply random displacements to points in a pattern

Standard point pattern datasets:
Datasets installed in the spatstat family are provided in the sub-package spatstat.data.

To manipulate a point pattern:

plot.ppp plot a point pattern (e.g. plot(X))
spatstat.gui::iplot plot a point pattern interactively

edit.ppp interactive text editor

L.ppp extract or replace a subset of a point pattern
pplsubset] or pp[subwindow]

subset.ppp extract subset of point pattern satisfying a condition

superimpose combine several point patterns

by . ppp apply a function to sub-patterns of a point pattern

cut.ppp classify the points in a point pattern

split.ppp divide pattern into sub-patterns

unmark remove marks

npoints count the number of points

coords extract coordinates, change coordinates

marks extract marks, change marks or attach marks

rotate rotate pattern

shift translate pattern

flipxy swap z and y coordinates

reflect reflect in the origin

periodify make several translated copies

affine apply affine transformation

scalardilate apply scalar dilation

nnmark mark value of nearest data point

identify.ppp interactively identify points

unique.ppp remove duplicate points

duplicated.ppp

uniquemap.ppp
connected. ppp

determine which points are duplicates
map duplicated points to unique points
find clumps of points

dirichlet compute Dirichlet-Voronoi tessellation
delaunay compute Delaunay triangulation
delaunayDistance graph distance in Delaunay triangulation
convexhull compute convex hull

discretise discretise coordinates

pixellate.ppp approximate point pattern by pixel image
as.im.ppp approximate point pattern by pixel image

See spatstat.options to control plotting behaviour.
To create a window:

An object of class "owin" describes a spatial region (a window of observation).
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owin

Window
Frame
as.owin
square
disc
ellipse
ripras
convexhull
letterR
clickpoly
clickbox

Create a window object

owin(xlim, ylim) for rectangular window

owin(poly) for polygonal window

owin(mask) for binary image window

Extract window of another object

Extract the containing rectangle ("frame’) of another object
Convert other data to a window object

make a square window

make a circular window

make an elliptical window

Ripley-Rasson estimator of window, given only the points
compute convex hull of something

polygonal window in the shape of the R logo
interactively draw a polygonal window

interactively draw a rectangle

To manipulate a window:

plot.owin plot a window.
plot (W)
boundingbox Find a tight bounding box for the window
erosion erode window by a distance r
dilation dilate window by a distance r
closing close window by a distance r
opening open window by a distance r
border difference between window and its erosion/dilation
complement.owin invert (swap inside and outside)
simplify.owin approximate a window by a simple polygon
rotate rotate window
flipxy swap z and y coordinates
shift translate window
periodify make several translated copies
affine apply affine transformation

as.data.frame

Digital approximations:

as.mask
as.im.owin
pixellate.owin
commonGrid

.owin convert window to data frame

Make a discrete pixel approximation of a given window

convert window to pixel image
convert window to pixel image
find common pixel grid for windows

nearest.raster.point map continuous coordinates to raster locations

raster.x
raster.y
raster.xy
as.polygonal

raster X coordinates

raster y coordinates

raster X and y coordinates

convert pixel mask to polygonal window

See spatstat.options to control the approximation

15



edges
intersect.owin
union.owin
setminus.owin
inside.owin
area.owin
perimeter
diameter.owin
incircle
inradius
connected.owin
eroded. areas
dilated.areas
bdist.points
bdist.pixels
bdist.tiles
distmap.owin
distfun.owin
centroid.owin
is.subset.owin
is.convex
convexhull

triangulate.owin

as.mask
as.polygonal
is.rectangle
is.polygonal
is.mask
setcov
pixelcentres
clickdist

im

as.im
pixellate
as.matrix.im

as.data.frame.im

as.function.im
plot.im
contour.im
persp.im

rgbim

hsvim

[.im

spatstat.geom-package

Geometrical computations with windows:

extract boundary edges

intersection of two windows

union of two windows

set subtraction of two windows

determine whether a point is inside a window
compute area

compute perimeter length

compute diameter

find largest circle inside a window

radius of incircle

find connected components of window

compute areas of eroded windows

compute areas of dilated windows

compute distances from data points to window boundary
compute distances from all pixels to window boundary
boundary distance for each tile in tessellation
distance transform image

distance transform

compute centroid (centre of mass) of window
determine whether one window contains another
determine whether a window is convex

compute convex hull

decompose into triangles

pixel approximation of window

polygonal approximation of window

test whether window is a rectangle

test whether window is polygonal

test whether window is a mask

spatial covariance function of window

extract centres of pixels in mask

measure distance between two points clicked by user

Pixel images: An object of class "im" represents a pixel image. Such objects are returned by some
of the functions in spatstat including Kmeasure, setcov and density.ppp.

create a pixel image

convert other data to a pixel image
convert other data to a pixel image
convert pixel image to matrix

convert pixel image to data frame
convert pixel image to function

plot a pixel image on screen as a digital image
draw contours of a pixel image

draw perspective plot of a pixel image
create colour-valued pixel image
create colour-valued pixel image
extract a subset of a pixel image
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[<-.im replace a subset of a pixel image
rotate.im rotate pixel image

shift.im apply vector shift to pixel image
affine.im apply affine transformation to image

X print very basic information about image X
summary (X) summary of image X

hist.im histogram of image

mean.im mean pixel value of image

integral.im
quantile.im

integral of pixel values
quantiles of image

cut.im convert numeric image to factor image
is.im test whether an object is a pixel image
interp.im interpolate a pixel image

connected.im
compatible.im
harmonise.im

find connected components
test whether two images have compatible dimensions
make images compatible

commonGrid find a common pixel grid for images
eval.im evaluate any expression involving images
im.apply evaluate a function of several images
scaletointerval rescale pixel values

zapsmall.im set very small pixel values to zero
levelset level set of an image

solutionset region where an expression is true
imcov spatial covariance function of image
convolve.im spatial convolution of images
pixelcentres extract centres of pixels

transmat convert matrix of pixel values

to a different indexing convention
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Line segment patterns

An object of class "psp” represents a pattern of straight line segments.

psp create a line segment pattern

as.psp convert other data into a line segment pattern
edges extract edges of a window

is.psp determine whether a dataset has class "psp”
plot.psp plot a line segment pattern

print.psp print basic information

summary . psp print summary information

[.psp extract a subset of a line segment pattern
subset.psp extract subset of line segment pattern
as.data.frame.psp convert line segment pattern to data frame

marks.psp extract marks of line segments
marks<-.psp assign new marks to line segments
unmark. psp delete marks from line segments

midpoints.psp
endpoints.psp
lengths_psp

compute the midpoints of line segments
extract the endpoints of line segments
compute the lengths of line segments
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angles.psp
superimpose
flipxy
rotate.psp
shift.psp
periodify
affine.psp
pixellate.psp
as.mask.psp
distmap.psp
distfun.psp
selfcrossing.psp
selfcut.psp
crossing.psp
extrapolate.psp
nncross
nearestsegment
project2segment
pointsOnLines
rlinegrid

Tessellations

tess
quadrats
hextess
polartess
guantess
venn. tess
dirichlet
delaunay
as.tess
plot.tess
tiles
[.tess
[<-.tess

spatstat.geom-package

compute the orientation angles of line segments

combine several line segment patterns

swap z and y coordinates

rotate a line segment pattern

shift a line segment pattern

make several shifted copies

apply an affine transformation

approximate line segment pattern by pixel image
approximate line segment pattern by binary mask
compute the distance map of a line segment pattern
compute the distance map of a line segment pattern

find crossing points between line segments

cut segments where they cross

find crossing points between two line segment patterns
extrapolate line segments to infinite lines

find distance to nearest line segment from a given point
find line segment closest to a given point

find location along a line segment closest to a given point
generate points evenly spaced along line segment
generate a random array of parallel lines through a window

An object of class "tess” represents a tessellation.

create a tessellation

create a tessellation of rectangles

create a tessellation of hexagons
tessellation using polar coordinates
quantile tessellation

Venn diagram tessellation

compute Dirichlet-Voronoi tessellation of points
compute Delaunay triangulation of points
convert other data to a tessellation

plot a tessellation

extract all the tiles of a tessellation
extract some tiles of a tessellation

change some tiles of a tessellation

intersect.tess intersect two tessellations

chop. tess
tile.areas

or restrict a tessellation to a window
subdivide a tessellation by a line
area of each tile in tessellation

bdist.tiles
connected. tess
shift.tess
rotate. tess
reflect.tess
flipxy.tess
affine.tess

boundary distance for each tile in tessellation
find connected components of tiles

shift a tessellation

rotate a tessellation

reflect about the origin
reflect about the diagonal

apply affine transformation
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Three-dimensional point patterns

An object of class "pp3" represents a three-dimensional point pattern in a rectangular box. The box
is represented by an object of class "box3".

pp3 create a 3-D point pattern
plot.pp3 plot a 3-D point pattern

coords extract coordinates
as.hyperframe extract coordinates

subset.pp3 extract subset of 3-D point pattern
unitname.pp3 name of unit of length

npoints count the number of points

box3 create a 3-D rectangular box
as.box3 convert data to 3-D rectangular box

unitname.box3  name of unit of length
diameter.box3 diameter of box
volume.box3 volume of box
shortside.box3 shortest side of box
eroded.volumes volumes of erosions of box

Multi-dimensional space-time point patterns

An object of class "ppx" represents a point pattern in multi-dimensional space and/or time.

ppXx create a multidimensional space-time point pattern
coords extract coordinates

as.hyperframe extract coordinates

subset. ppx extract subset

unitname.ppx name of unit of length

npoints count the number of points

boxx define multidimensional box

diameter.boxx diameter of box

volume.boxx volume of box

shortside.boxx shortest side of box

eroded.volumes.boxx volumes of erosions of box

Linear networks

An object of class "linnet"” represents a linear network (for example, a road network). This is
supported in the sub-package spatstat.linnet.

An object of class "1pp” represents a point pattern on a linear network (for example, road accidents
on a road network).

Hyperframes

A hyperframe is like a data frame, except that the entries may be objects of any kind.

hyperframe create a hyperframe
as.hyperframe convert data to hyperframe
plot.hyperframe plot hyperframe

with.hyperframe evaluate expression using each row of hyperframe
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cbind.hyperframe combine hyperframes by columns
rbind.hyperframe combine hyperframes by rows
as.data.frame.hyperframe convert hyperframe to data frame
subset.hyperframe method for subset
head.hyperframe first few rows of hyperframe
tail.hyperframe last few rows of hyperframe
Layered objects

A layered object represents data that should be plotted in successive layers, for example, a back-
ground and a foreground.

layered create layered object
plot.layered plotlayered object
[.layered extract subset of layered object

Colour maps

A colour map is a mechanism for associating colours with data. It can be regarded as a function,
mapping data to colours. Using a colourmap object in a plot command ensures that the mapping
from numbers to colours is the same in different plots.

colourmap create a colour map

plot.colourmap plot the colour map only
tweak.colourmap alter individual colour values
interp.colourmap make a smooth transition between colours
beachcolourmap one special colour map

Inspection of data:

summary (X) print useful summary of point pattern X
X print basic description of point pattern X
any(duplicated(X)) check for duplicated points in pattern X
intensity Mean intensity
quadratcount Quadrat counts

Distances in a point pattern:

nndist nearest neighbour distances
nnwhich find nearest neighbours
pairdist  distances between all pairs of points
crossdist distances between points in two patterns

nncross nearest neighbours between two point patterns
exactdt distance from any location to nearest data point
distmap distance map image

distfun distance map function

nnmap nearest point image

nnfun nearest point function



spatstat.geom-package 21

Programming tools:
applynbd  apply function to every neighbourhood in a point pattern

markstat apply function to the marks of neighbours in a point pattern
pppdist find the optimal match between two point patterns

Distances in a three-dimensional point pattern:

pairdist.pp3 distances between all pairs of points
crossdist.pp3 distances between points in two patterns
nndist.pp3 nearest neighbour distances
nnwhich.pp3 find nearest neighbours

nncross.pp3 find nearest neighbours in another pattern

Distances in multi-dimensional point pattern:

These are for multi-dimensional space-time point pattern objects (class ppx).

pairdist.ppx distances between all pairs of points
crossdist.ppx distances between points in two patterns
nndist.ppx nearest neighbour distances
nnwhich.ppx find nearest neighbours

Licence

This library and its documentation are usable under the terms of the "GNU General Public License",
a copy of which is distributed with the package.
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add. texture Fill Plot With Texture

Description

Draws a simple texture inside a region on the plot.

Usage
add. texture(W, texture = 4, spacing = NULL, ...)
Arguments
W Window (object of class "owin") inside which the texture should be drawn.
texture Integer from 1 to 8 identifying the type of texture. See Details.
spacing Spacing between elements of the texture, in units of the current plot.

Further arguments controlling the plot colour, line width etc.
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Details

The chosen texture, confined to the window W, will be added to the current plot. The available
textures are:

texture=1: Small crosses arranged in a square grid.

texture=2: Parallel vertical lines.

texture=3: Parallel horizontal lines.

texture=4: Parallel diagonal lines at 45 degrees from the horizontal.

texture=5: Parallel diagonal lines at 135 degrees from the horizontal.

texture=6: Grid of horizontal and vertical lines.

texture=7: Grid of diagonal lines at 45 and 135 degrees from the horizontal.

texture=8: Grid of hexagons.

Author(s)

Adrian Baddeley <Adrian.Baddeley@curtin.edu.au>and Rolf Turner <rolfturner@posteo.net>

See Also

owin, plot.owin, textureplot, texturemap.

Examples

W <- Window(chorley)
plot(W, main="")
add. texture(W, 7)

affine Apply Affine Transformation

Description
Applies any affine transformation of the plane (linear transformation plus vector shift) to a plane
geometrical object, such as a point pattern or a window.
Usage
affine(X, ...)

Arguments

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

Arguments determining the affine transformation.
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Details

This is generic. Methods are provided for point patterns (af fine. ppp) and windows (affine.owin).

Value

Another object of the same type, representing the result of applying the affine transformation.

Author(s)

Adrian Baddeley <Adrian.Baddeley@curtin.edu.au>

and Rolf Turner <rolfturner@posteo.net>

See Also

affine.ppp, affine.psp, affine.owin, affine.im, flipxy, reflect, rotate, shift

affine.im Apply Affine Transformation To Pixel Image

Description

Applies any affine transformation of the plane (linear transformation plus vector shift) to a pixel

image.

Usage
## S3 method for class 'im'

affine(X, mat=diag(c(1,1)), vec=c(0,0), ...)
Arguments

X Pixel image (object of class "im").

mat Matrix representing a linear transformation.

vec Vector of length 2 representing a translation.

Optional arguments passed to as.mask controlling the pixel resolution of the
transformed image.

Details

The image is subjected first to the linear transformation represented by mat (multiplying on the left
by mat), and then the result is translated by the vector vec.

The argument mat must be a nonsingular 2 x 2 matrix.

This is a method for the generic function affine.
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Value

Another pixel image (of class "im") representing the result of applying the affine transformation.

Author(s)

Adrian Baddeley <Adrian.Baddeley@curtin.edu.au>

and Rolf Turner <rolfturner@posteo.net>

See Also

affine, affine.ppp, affine.psp, affine.owin, rotate, shift

Examples

X <- setcov(owin())

stretch <- diag(c(2,3))

Y <- affine(X, mat=stretch)

shear <- matrix(c(1,0,0.6,1),ncol=2, nrow=2)
Z <- affine(X, mat=shear)

affine.owin Apply Affine Transformation To Window

Description

Applies any affine transformation of the plane (linear transformation plus vector shift) to a window.

Usage
## S3 method for class 'owin'
affine(X, mat=diag(c(1,1)), vec=c(@,0), ..., rescue=TRUE)
Arguments
X Window (object of class "owin").
mat Matrix representing a linear transformation.
vec Vector of length 2 representing a translation.
rescue Logical. If TRUE, the transformed window will be processed by rescue. rectangle.

Optional arguments passed to as.mask controlling the pixel resolution of the
transformed window, if X is a binary pixel mask.

Details
The window is subjected first to the linear transformation represented by mat (multiplying on the
left by mat), and then the result is translated by the vector vec.
The argument mat must be a nonsingular 2 x 2 matrix.

This is a method for the generic function affine.



26

Value

affine.ppp

Another window (of class "owin") representing the result of applying the affine transformation.

Author(s)

Adrian Baddeley <Adrian.Baddeley@curtin.edu.au>

and Rolf Turner <rolfturner@posteo.net>

See Also

affine, affine.ppp, affine.psp, affine.im, rotate, shift

Examples

# shear transformation

shear <- matrix(c(1,0,0.6,1),ncol=2)

X <- affine(owin(), shear)
if(interactive()) plot(X)

affine(letterR, shear, c(@, 0.5))
affine(as.mask(letterR), shear, c(0, 0.5))

affine.ppp

Apply Affine Transformation To Point Pattern

Description

Applies any affine transformation of the plane (linear transformation plus vector shift) to a point

pattern.
Usage
## S3 method for class 'ppp'
affine(X, mat=diag(c(1,1)), vec=c(0,0), ...)
Arguments
X Point pattern (object of class "ppp").
mat Matrix representing a linear transformation.
vec Vector of length 2 representing a translation.
Arguments passed to affine.owin affecting the handling of the observation
window, if it is a binary pixel mask.
Details

The point pattern, and its window, are subjected first to the linear transformation represented by mat
(multiplying on the left by mat), and are then translated by the vector vec.

The argument mat must be a nonsingular 2 x 2 matrix.

This is a method for the generic function affine.
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Value

Another point pattern (of class "ppp”) representing the result of applying the affine transformation.

Author(s)

Adrian Baddeley <Adrian.Baddeley@curtin.edu.au>and Rolf Turner <rolfturner@posteo.net>

See Also

affine, affine.owin, affine.psp, affine.im, flipxy, rotate, shift

Examples

# shear transformation
X <- affine(cells, matrix(c(1,0,0.6,1),ncol=2))
if(interactive()) {
plot(X)
# rescale y coordinates by factor 1.3
plot(affine(cells, diag(c(1,1.3))))
}

affine.psp Apply Affine Transformation To Line Segment Pattern

Description

Applies any affine transformation of the plane (linear transformation plus vector shift) to a line
segment pattern.

Usage
## S3 method for class 'psp'
affine(X, mat=diag(c(1,1)), vec=c(0,0), ...)
Arguments
X Line Segment pattern (object of class "psp").
mat Matrix representing a linear transformation.
vec Vector of length 2 representing a translation.

Arguments passed to affine.owin affecting the handling of the observation
window, if it is a binary pixel mask.

Details
The line segment pattern, and its window, are subjected first to the linear transformation represented
by mat (multiplying on the left by mat), and are then translated by the vector vec.
The argument mat must be a nonsingular 2 X 2 matrix.

This is a method for the generic function affine.
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Value

Another line segment pattern (of class "psp”) representing the result of applying the affine trans-
formation.

Author(s)

Adrian Baddeley <Adrian.Baddeley@curtin.edu.au>

and Rolf Turner <rolfturner@posteo.net>

See Also

affine, affine.owin, affine.ppp, affine.im, flipxy, rotate, shift

Examples

oldpar <- par(mfrow=c(2,1))

X <= psp(runif(10), runif(10), runif(10), runif(10), window=owin())
plot(X, main="original"”)

# shear transformation

Y <- affine(X, matrix(c(1,0,0.6,1),ncol=2))

plot(Y, main="transformed")

par(oldpar)

#

# rescale y coordinates by factor 0.2

affine(X, diag(c(1,0.2)))

affine.tess Apply Geometrical Transformation To Tessellation

Description

Apply various geometrical transformations of the plane to each tile in a tessellation.

Usage
## S3 method for class 'tess'
reflect(X)

## S3 method for class 'tess'
flipxy(X)

## S3 method for class 'tess'
shift(X, ...)

## S3 method for class 'tess'
rotate(X, angle=pi/2, ..., centre=NULL)



affine.tess 29

## S3 method for class 'tess'
scalardilate(X, f, ...)

## S3 method for class 'tess'

affine(X, mat=diag(c(1,1)), vec=c(0,0), ...)
Arguments
X Tessellation (object of class "tess").
angle Rotation angle in radians (positive values represent anticlockwise rotations).
mat Matrix representing a linear transformation.
vec Vector of length 2 representing a translation.
f Positive number giving scale factor.

Arguments passed to other methods.

centre Centre of rotation. Either a vector of length 2, or a character string (partially
matched to "centroid”, "midpoint” or "bottomleft"”). The default is the
coordinate origin c(0,0).

Details

These are method for the generic functions reflect, flipxy, shift, rotate, scalardilate,
affine for tessellations (objects of class "tess").

The individual tiles of the tessellation, and the window containing the tessellation, are all subjected
to the same geometrical transformation.

The transformations are performed by the corresponding method for windows (class "owin") or
images (class "im") depending on the type of tessellation.

If the argument originisused in shift. tess itis interpreted as applying to the window containing
the tessellation. Then all tiles are shifted by the same vector.

Value
Another tessellation (of class "tess") representing the result of applying the geometrical transfor-
mation.

Author(s)

Adrian Baddeley <Adrian.Baddeley@curtin.edu.au>

and Rolf Turner <rolfturner@posteo.net>

See Also

Generic functions reflect, shift, rotate, scalardilate, affine.
Methods for windows: reflect.default, shift.owin, rotate.owin, scalardilate.owin, affine.owin.

Methods for images: reflect.im, shift.im, rotate.im, scalardilate.im, affine.im.



30 angles.psp

Examples

live <- interactive()
if(live) {
H <- hextess(letterR, 0.2)
plot(H)
plot(reflect(H))
plot(rotate(H, pi/3))
} else H <- hextess(letterR, 0.6)

# shear transformation

shear <- matrix(c(1,0,0.6,1),2,2)
sH <- affine(H, shear)

if(live) plot(sH)

angles.psp Orientation Angles of Line Segments

Description

Computes the orientation angle of each line segment in a line segment pattern.

Usage

angles.psp(x, directed=FALSE)

Arguments
X A line segment pattern (object of class "psp”).
directed Logical flag. See details.

Details

For each line segment, the angle of inclination to the x-axis (in radians) is computed, and the angles
are returned as a numeric vector.

If directed=TRUE, the directed angle of orientation is computed. The angle respects the sense of
direction from (x0,y®) to (x1,y1). The values returned are angles in the full range from — to 7.
The angle is computed as atan2(y1-y@,x1-x0). See atan2.

If directed=FALSE, the undirected angle of orientation is computed. Angles differing by 7 are
regarded as equivalent. The values returned are angles in the range from 0 to 7. These angles are
computed by first computing the directed angle, then adding 7 to any negative angles.

Value

Numeric vector.
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Author(s)

Adrian Baddeley <Adrian.Baddeley@curtin.edu.au>

and Rolf Turner <rolfturner@posteo.net>

See Also

psp, marks.psp, summary.psp, midpoints.psp, lengths_psp, endpoints.psp, extrapolate.psp.

Examples

a <- psp(runif(10), runif(10), runif(10), runif(10), window=owin())
b <- angles.psp(a)

anylist List of Objects

Description

Make a list of objects of any type.

Usage

anylist(...)
as.anylist(x)

Arguments
e Any number of arguments of any type.
X A list.

Details

An object of class "anylist” is a list of objects that the user intends to treat in a similar fashion.

For example it may be desired to plot each of the objects side-by-side: this can be done using the
function plot.anylist.

The objects can belong to any class; they may or may not all belong to the same class.

In the spatstat package, various functions produce an object of class "anylist”.

Value

A list, belonging to the class "anylist”, containing the original objects.

Author(s)
Adrian Baddeley <Adrian.Baddeley@curtin.edu.au>

Rolf Turner <rolfturner@posteo.net>
and Ege Rubak <rubak@math.aau.dk>
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See Also

solist, as.solist, anylapply.

Examples

if(require(spatstat.explore)) {
anylist(cells, intensity(cells), Kest(cells))

} else {
anylist(cells, intensity(cells))
}
anylist()
anyNA.im Check Whether Image Contains NA Values
Description

Checks whether any pixel values in a pixel image are NA (meaning that the pixel lies outside the
domain of definition of the image).

Usage

## S3 method for class 'im'
anyNA(x, recursive = FALSE)

Arguments
X A pixel image (object of class "im").
recursive Ignored.

Details

The function anyNA is generic: anyNA(x) is a faster alternative to any(is.na(x)).

This function anyNA. im is a method for the generic anyNA defined for pixel images. It returns the
value TRUE if any of the pixel values in x are NA, and and otherwise returns FALSE.

Value

A single logical value.

Author(s)

Adrian Baddeley <Adrian.Baddeley@curtin.edu.au>, Rolf Turner <rolfturner@posteo.net>
and Ege Rubak <rubak@math.aau.dk>.

See Also

im.object
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Examples

anyNA(as.im(letterR))

append. psp Combine Two Line Segment Patterns

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).

If one of the arguments is NULL, it will be ignored and the other argument will be returned.

Value

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

Author(s)
Adrian Baddeley <Adrian.Baddeley@curtin.edu.au>, Rolf Turner <rolfturner@posteo.net>
and Ege Rubak <rubak@math.aau.dk>.

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)
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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=NULL, R=NULL, criterion=NULL, 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 defined
to consist of the N points of X which are closest to it.

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.

criterion Function. If this argument is present, the neighbourhood of a point of X is deter-
mined by evaluating this function. See under Details.

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. Also the argument
exclude determines whether the current point is excluded from its own neighbourhood.

 If Nis 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.

» 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
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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.

* If more than one of the arguments N, R and criterion is given, the neighbourhood is defined
as the intersection of the neighbourhoods specified by these arguments. For example if N=3
and R=5 then the neighbourhood is formed by finding the 3 nearest neighbours of current point,
and retaining only those neighbours which lie closer than 5 units from the current point.

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 list of length 2 with entries current$x and current$y containing the coordinates of the cur-
rent 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 npoints(X), 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 npoints(X).

Author(s)

Adrian Baddeley <Adrian.Baddeley@curtin.edu.au>, Rolf Turner <rolfturner@posteo.net>
and Ege Rubak <rubak@math.aau.dk>.
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See Also

ppp.object, apply, markstat, marktable

Examples
redwood
# count the number of points within radius 0.2 of each point of X
nneighbours <- applynbd(redwood, R=0.2, function(Y, ...){npoints(Y)-13})
# equivalent to:
nneighbours <- applynbd(redwood, R=0.2, function(Y, ...){npoints(Y)}, 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
trees <- longleaf

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

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

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

if(interactive()) {
showoffK <- function(Y, current, dists, dranks, fullpicture,rad) {
plot(fullpicture, main="")
points(Y, cex=2)
ux <- current[["x"]]
uy <- current[["y"]1]
points(ux, uy, pch="+" 6 cex=3)
theta <- seq(@,2*pi,length=100)
polygon(ux + rad * cos(theta), uy+rad*sin(theta))
text(ux + rad/3, uy + rad/2,npoints(Y),cex=3)
if(interactive()) Sys.sleep(if(runif(1) < 0.1) 1.5 else 0.3)
return(npoints(Y))
}
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],ul2],pch="+", cex=3)
v <- c(Y$x[11,Y$y[1])
segments(ul1],ul2],v[1],v[2],1wd=2)
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w<- (u+v)/2
nnd <- dists[1]
text(w[1]1,w[2],round(nnd, 3),cex=2)
if(interactive()) Sys.sleep(if(runif(1) < 0.1) 1.5 else 0.3)
return(nnd)
}
applynbd(cells, N=1, showoffG, exclude=TRUE, fullpicture=cells)
}
area.owin Area of a Window
Description
Computes the area of a window
Usage
area(w)
## S3 method for class 'owin'
area(w)
## Default S3 method:
area(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.
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Author(s)

Adrian Baddeley <Adrian.Baddeley@curtin.edu.au>

and Rolf Turner <rolfturner@posteo.net>

See Also

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

Examples

w <- unit.square()
area(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(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(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.
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Arguments passed to distmap to determine the pixel resolution, when exact=FALSE.
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.

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@curtin.edu.au> and Rolf Turner <rolfturner@posteo.net>

See Also

Arealnter, arealoss

Examples

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

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"))
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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.
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 Arealnter.

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@curtin.edu.au> and Rolf Turner <rolfturner@posteo.net>

See Also

Arealnter, areaGain, dilated. areas

Examples

arealLoss(cells, 0.1)
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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.
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
* anumeric 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@curtin.edu.au>

and Rolf Turner <rolfturner@posteo.net>

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)
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as.boxx Convert Data to Multi-Dimensional Box

Description

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

Usage
as.boxx(..., warn.owin = TRUE)

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

warn.owin Logical value indicating whether to print a warning if a non-rectangular window

(object of class "owin") is supplied.

Details

Either a single argument should be provided which is one of the following:

* an object of class "boxx"
* an object of class "box3"
* an object of class "owin”

* a numeric vector of even length, specifying the corners of the box. See Examples

or a list of arguments acceptable to boxx.

Value

A "boxx" object.

Author(s)

Adrian Baddeley <Adrian.Baddeley@curtin.edu.au>
Rolf Turner <rolfturner@posteo.net>
and Ege Rubak <rubak@math.aau.dk>

Examples

# Convert unit square to two dimensional box.

W <- owin()

as.boxx (W)

# Make three dimensional box [0,1]x[0,11x[0,1] from numeric vector
as.boxx(c(0,1,0,1,0,1))
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as.colourmap Convert to Colour Map

Description

Convert some other kind of data to a colour map.

Usage

as.colourmap(x, ...)

## S3 method for class 'colourmap'
as.colourmap(x, ...)

## S3 method for class 'symbolmap'

as.colourmap(x, ..., warn=TRUE)
Arguments
X Data to be converted to a colour map. An object of class "symbolmap”, "colourmap”

or some other kind of suitable data.
Other arguments passed to methods.

warn Logical value specifying whether to issue a warning if x does not contain any
colour map information.

Details

If x contains colour map information, it will be extracted and returned as a colour map object.
Otherwise, NULL will be returned (and a warning will be issued if warn=TRUE, the default).

Value

A colour map (object of class "colourmap”) or NULL.

Author(s)

Adrian Baddeley <Adrian.Baddeley@curtin.edu.au>, Rolf Turner <rolfturner@posteo.net>
and Ege Rubak <rubak@math.aau.dk>.

See Also

colourmap
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Examples

m <- pHcolourmap(c(3,8))

g <- symbolmap(pch=21, bg=m, size=function(x){ 1.1 * x }, range=c(3,8))
opa <- par(mfrow=c(1,2))

plot(g, vertical=TRUE)

plot(as.colourmap(g), vertical=TRUE)

par(opa)

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)

Arguments
X Hyperframe (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.
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Author(s)

Adrian Baddeley <Adrian.Baddeley@curtin.edu.au>

and Rolf Turner <rolfturner@posteo.net>

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, ...)
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.

The data frame entries are automatically sorted in increasing order of the x coordinate (and in
increasing order of y within x).

Value

A data frame.

Author(s)

Adrian Baddeley <Adrian.Baddeley@curtin.edu.au>, Rolf Turner <rolfturner@posteo.net>
and Ege Rubak <rubak@math.aau.dk>.
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Examples

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

Y <- as.data.frame(2)

head(Y)

as.data.frame.owin Convert Window to Data Frame

Description

Converts a window object to a data frame.

Usage

## S3 method for class 'owin'
as.data.frame(x, ..., drop=TRUE)

Arguments

X Window (object of class "owin").

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

drop Logical value indicating whether to discard pixels that are outside the window,
when x is a binary mask.

Details

This function returns a data frame specifying the coordinates of the window.

If x is a binary mask window, the result is a data frame with columns x and y containing the spatial
coordinates of each pixel. If drop=TRUE (the default), only pixels inside the window are retained. If
drop=FALSE, all pixels are retained, and the data frame has an extra column inside containing the
logical value of each pixel (TRUE for pixels inside the window, FALSE for outside).

If x is a rectangle or a polygonal window, the result is a data frame with columns x and y containing
the spatial coordinates of the vertices of the window. If the boundary consists of several polygons,
the data frame has additional columns id, identifying which polygon is being traced, and sign,
indicating whether the polygon is an outer or inner boundary (sign=1 and sign=-1 respectively).

Value

A data frame with columns named x and y, and possibly other columns.

Author(s)

Adrian Baddeley <Adrian.Baddeley@curtin.edu.au>, Rolf Turner <rolfturner@posteo.net>
and Ege Rubak <rubak@math.aau.dk>.
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See Also

as.data.frame.im, as.owin.data.frame

Examples

as.data.frame(square(1))

holey <- owin(poly=list(
list(x=c(0,10,0), y=c(0,0,10)),
list(x=c(2,2,4,4), y=c(2,4,4,2))))
as.data.frame(holey)

M <- as.mask(holey, eps=0.5)
Mdf <- as.data.frame(M)

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.
Details

This is a method for the generic function as.data. frame for the class "ppp"” of point patterns.

It extracts the coordinates of the points in the point pattern, and returns them as columns named x
and y in a data frame. If the points were marked, the marks are returned as a column named marks
with the same type as in the point pattern dataset.

Value

A data frame.

Author(s)

Adrian Baddeley <Adrian.Baddeley@curtin.edu.au> and Rolf Turner <rolfturner@posteo.net>



48 as.data.frame.psp

Examples

df <- as.data.frame(amacrine)
df[1:5,]

as.data.frame.psp Coerce Line Segment Pattern to a Data Frame

Description

Extracts the coordinates of the endpoints in a line segment pattern, and their marks if any, and
returns them in a data frame.

Usage
## S3 method for class 'psp'
as.data.frame(x, row.names = NULL, ...)
Arguments
X Line segment pattern (object of class "psp").
row.names Optional character vector of row names.
Ignored.
Details

This is a method for the generic function as.data.frame for the class "psp” of line segment
patterns.

It extracts the coordinates of the endpoints of the line segments, and returns them as columns named
X9, y0, x1 and y1 in a data frame. If the line segments were marked, the marks are appended as an
extra column or columns to the data frame which is returned. If the marks are a vector then a single
column named marks is appended. in the data frame, with the same type as in the line segment
pattern dataset. If the marks are a data frame, then the columns of this data frame are appended
(retaining their names).

Value

A data frame with 4 or 5 columns.

Author(s)

Adrian Baddeley <Adrian.Baddeley@curtin.edu.au>and Rolf Turner <rolfturner@posteo.net>

Examples

df <- as.data.frame(copper$Lines)
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as.data.frame. tess Convert Tessellation to Data Frame

Description

Converts a spatial tessellation object to a data frame.

Usage
## S3 method for class 'tess'
as.data.frame(x, ...)

Arguments
X Tessellation (object of class "tess").

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

Details

This function converts the tessellation x to a data frame.

If x is a pixel image tessellation (a pixel image with factor values specifying the tile membership
of each pixel) then this pixel image is converted to a data frame by as.data. frame.im. The result
is a data frame with columns x and y giving the pixel coordinates, and Tile identifying the tile
containing the pixel.

If x is a tessellation consisting of a rectangular grid of tiles or a list of polygonal tiles, then each tile
is converted to a data frame by as.data.frame.owin, and these data frames are joined together,
yielding a single large data frame containing columns X, y giving the coordinates of vertices of the
polygons, and Tile identifying the tile.

Value

A data frame with columns named x, y, Tile, and possibly other columns.

Author(s)
Adrian Baddeley <Adrian.Baddeley@curtin.edu.au>, Rolf Turner <rolfturner@posteo.net>
and Ege Rubak <rubak@math.aau.dk>.

See Also

as.data.frame.owin, as.data.frame.im

Examples

Z <- as.data.frame(dirichlet(cells))
head(Z, 10)
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as.function.im Convert Pixel Image to Function of Coordinates

Description

Converts a pixel image to a function of the x and y coordinates.

Usage
## S3 method for class 'im'
as.function(x, ...)
Arguments
X Pixel image (object of class "im").
Ignored.
Details

This command converts a pixel image (object of class "im") to a function(x,y) where the ar-
guments x and y are (vectors of) spatial coordinates. This function returns the pixel values at the
specified locations.

Value

A function in the R language, also belonging to the class "funxy".

Author(s)

Adrian Baddeley <Adrian.Baddeley@curtin.edu.au>
Rolf Turner <rolfturner@posteo.net>

and Ege Rubak <rubak@math.aau.dk>

See Also

[.im

Examples

d <- setcov(square(1))
f <- as.function(d)
f(e.1, 0.3)
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as.function.owin Convert Window to Indicator Function

Description

Converts a spatial window to a function of the x and y coordinates returning the value 1 inside the
window and 0 outside.

Usage
## S3 method for class 'owin'
as.function(x, ...)
Arguments
X Pixel image (object of class "owin").
Ignored.
Details

This command converts a spatial window (object of class "owin") to a function(x,y) where the
arguments x and y are (vectors of) spatial coordinates. This is the indicator function of the window:
it returns the value 1 for locations inside the window, and returns O for values outside the window.

Value

A function in the R language with arguments x,y. It also belongs to the class "indicfun” which
has methods for plot and print.

Author(s)

Adrian Baddeley <Adrian.Baddeley@curtin.edu.au>, Rolf Turner <rolfturner@posteo.net>
and Ege Rubak <rubak@math.aau.dk>.

See Also

as.im.owin

Examples

W <- Window(humberside)

f <- as.function(W)

.F

£(5000, 4500)

£(123456, 78910)

X <= runifrect(5, Frame(humberside))
f(X)

plot(f)
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as.function.tess Convert a Tessellation to a Function

Description

Convert a tessellation into a function of the x and y coordinates. The default function values are
factor levels specifying which tile of the tessellation contains the point (z,y).

Usage
## S3 method for class 'tess'

as.function(x, ...,values=NULL)
Arguments

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

values Optional. A vector giving the values of the function for each tile of x.

Ignored.

Details

This command converts a tessellation (object of class "tess”) to a function(x,y) where the ar-
guments x and y are (vectors of) spatial coordinates. The corresponding function values are factor
levels identifying which tile of the tessellation contains each point. Values are NA if the correspond-
ing point lies outside the tessellation.

If the argument values is given, then it determines the value of the function in each tile of x.

Value

A function in the R language, also belonging to the class "funxy".

Author(s)

Adrian Baddeley <Adrian.Baddeley@curtin.edu.au>, Rolf Turner <rolfturner@posteo.net>
and Ege Rubak <rubak@math.aau.dk>

See Also

tileindex for the low-level calculation of tile index.

cut.ppp and split.ppp to divide up the points of a point pattern according to a tessellation.

Examples

X <= runifrect(7)
V <- dirichlet(X)
f <- as.function(V)
f(e.1, 0.4)

plot(f)
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as.hyperframe

Convert Data to Hyperframe

Description

Converts data from any suitable format into a hyperframe.

Usage

as.

##

as.

#i#

as.

##

as.

#i

as.

##

as.

hyperframe(x,

)

Default S3 method:

hyperframe(x,

S3 method for
hyperframe(x,

S3 method for
hyperframe(x,

S3 method for
hyperframe(x,

S3 method for
hyperframe(x,

Arguments

X

.2

class 'data.frame'
., stringsAsFactors=FALSE)

class 'hyperframe'

.2)

class 'listof'

)

class 'anylist'

)

Data in some other format.

Optional arguments passed to hyperframe.

stringsAsFactors
Logical. If TRUE, any column of the data frame x that contains character strings
will be converted to a factor. If FALSE, no such conversion will occur.

Details

A hyperframe is like a data frame, except that its entries can be objects of any kind.

The generic function as. hyperframe converts any suitable kind of data into a hyperframe.

There are methods for the classes data.frame, listof, anylist and a default method, all of which
convert data that is like a hyperframe into a hyperframe object. (The method for the class 1istof
and anylist converts a list of objects, of arbitrary type, into a hyperframe with one column.) These
methods do not discard any information.

There are also methods for other classes (see as.hyperframe.ppx) which extract the coordinates
from a spatial dataset. These methods do discard some information.
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Value

An object of class "hyperframe” created by hyperframe.

Conversion of Strings to Factors

Note that as.hyperframe.default will convert a character vector to a factor. It behaves like
as.data.frame.

However as.hyperframe.data. frame does not convert strings to factors; it respects the structure
of the data frame x.

The behaviour can be changed using the argument stringsAsFactors.

Author(s)

Adrian Baddeley <Adrian.Baddeley@curtin.edu.au>

and Rolf Turner <rolfturner@posteo.net>

See Also

hyperframe, as.hyperframe.ppx

Examples

df <- data.frame(x=runif(4),y=letters[1:4])
as.hyperframe(df)

sims <- replicate(3, runifrect(10), simplify=FALSE)
as.hyperframe(as.listof(sims))
as.hyperframe(as.solist(sims))

as.hyperframe.ppx Extract coordinates and marks of multidimensional point pattern

Description

Given any kind of spatial or space-time point pattern, extract the coordinates and marks of the

points.

Usage
## S3 method for class 'ppx'
as.hyperframe(x, ...)
## S3 method for class 'ppx'
as.data.frame(x, ...)

## S3 method for class 'ppx'
as.matrix(x, ...)
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Arguments
X A general multidimensional space-time point pattern (object of class "ppx").
Ignored.
Details

An object of class "ppx" (see ppx) represents a marked point pattern in multidimensional space
and/or time. There may be any number of spatial coordinates, any number of temporal coordinates,
and any number of mark variables. The individual marks may be atomic (numeric values, factor
values, etc) or objects of any kind.

The function as.hyperframe.ppx extracts the coordinates and the marks as a "hyperframe” (see
hyperframe) with one row of data for each point in the pattern. This is a method for the generic
function as.hyperframe.

The function as.data. frame.ppx discards those mark variables which are not atomic values, and
extracts the coordinates and the remaining marks as a data. frame with one row of data for each
point in the pattern. This is a method for the generic function as.data. frame.

Finally as.matrix(x) is equivalent to as.matrix(as.data.frame(x)) for an object of class
"ppx". Be warned that, if there are any columns of non-numeric data (i.e. if there are mark variables
that are factors), the result will be a matrix of character values.

Value

A hyperframe, data.frame or matrix as appropriate.

Author(s)

Adrian Baddeley <Adrian.Baddeley@curtin.edu.au>

and Rolf Turner <rolfturner@posteo.net>

See Also

ppx, hyperframe, as.hyperframe.

Examples

df <- data.frame(x=runif(4),y=runif(4),t=runif(4))
X <- ppx(data=df, coord.type=c("s","s","t"))
as.data.frame(X)

# ppx with marks which are point patterns
val <- runif(4, max=10)

num <- sapply(val, rpois, n=1)

E <- lapply(num, runifrect)

hf <- hyperframe(t=val, e=as.listof(E))

Z <- ppx(data=hf, domain=c(0,10))

# convert ppx to a hyperframe
as.hyperframe(Z)
as.data.frame(Z)
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as.im Convert to Pixel Image

Description

Converts various kinds of data to a pixel image

Usage

as.im(X, ...)

## S3 method for class 'im'
as.im(X, W=NULL, ...,
eps=NULL, dimyx=NULL, xy=NULL,
rule.eps=c("adjust.eps”, "grow.frame", "shrink.frame"),
na.replace=NULL)

## S3 method for class 'owin'
as.im(X, W=NULL, ...,
eps=NULL, dimyx=NULL, xy=NULL,
rule.eps=c("adjust.eps”, "grow.frame", "shrink.frame"),
na.replace=NULL, value=1)

## S3 method for class 'matrix'
as.im(X, W=NULL, ...)

## S3 method for class 'tess'
as.im(X, W=NULL, ...,
eps=NULL, dimyx=NULL, xy=NULL,
rule.eps=c("adjust.eps”, "grow.frame", "shrink.frame"),
na.replace=NULL, values=NULL)

## S3 method for class 'function'
as.im(X, W=NULL, ...,
eps=NULL, dimyx=NULL, xy=NULL,
rule.eps=c("adjust.eps”, "grow.frame", "shrink.frame"),
na.replace=NULL,
stringsAsFactors=NULL,
strict=FALSE, drop=TRUE)

## S3 method for class 'funxy'
as.im(X, W=Window(X), ...)

## S3 method for class 'expression'
as.im(X, W=NULL, ...)

## S3 method for class 'distfun'
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as.im(X, W=NULL, ...,
eps=NULL, dimyx=NULL, xy=NULL,
rule.eps=c("adjust.eps”, "grow.frame", "shrink.frame"),
na.replace=NULL, approx=TRUE)

## S3 method for class 'nnfun'
as.im(X, W=NULL, ...,
eps=NULL, dimyx=NULL, xy=NULL,
rule.eps=c("adjust.eps”, "grow.frame", "shrink.frame"),
na.replace=NULL, approx=TRUE)

## S3 method for class 'data.frame'
as.im(X, ..., step, fatal=TRUE, drop=TRUE)

## Default S3 method:
as.im(X, W=NULL, ...,
eps=NULL, dimyx=NULL, xy=NULL,
rule.eps=c("adjust.eps”, "grow.frame", "shrink.frame"),
na.replace=NULL)

Arguments
X Data to be converted to a pixel image.
W Window object which determines the spatial domain and pixel array geometry.

Additional arguments passed to X when X is a function.
eps,dimyx,xy,rule.eps

Optional parameters passed to as.mask which determine the pixel array geom-

etry. See as.mask.

na.replace Optional value to replace NA entries in the output image.

value Optional. The value to be assigned to pixels inside the window, if X is a window.
A single atomic value (numeric, integer, logical etc).

values Optional. Vector of values to be assigned to each tile of the tessellation, when X
is a tessellation. An atomic vector (numeric, integer, logical etc.)

strict Logical value indicating whether to match formal arguments of X when X is a
function. If strict=FALSE (the default), all the ... arguments are passed to X.
If strict=TRUE, only named arguments are passed, and only if they match the
names of formal arguments of X.

step Optional. A single number, or numeric vector of length 2, giving the grid step
lengths in the x and y directions.

fatal Logical value indicating what to do if the resulting image would be too large for
available memory. If fatal=TRUE (the default), an error occurs. If fatal=FALSE,
a warning is issued and NULL is returned.

drop Logical value indicating what to do if the result would normally be a list of
pixel images but the list contains only one image. If drop=TRUE (the default),
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the pixel image is extracted and the result is a pixel image. If drop=FALSE, this
list is returned as the result.

stringsAsFactors

Logical value (passed to data.frame) specifying how to handle pixel values
which are character strings. If TRUE, character values are interpreted as factor
levels. If FALSE, they remain as character strings. The default depends on the
version of R. See section Handling Character Strings.

approx Logical value indicating whether to compute an approximate result at faster

Details

speed.

This function converts the data X into a pixel image object of class "im" (see im.object). The
function as. im is generic, with methods for the classes listed above.

Currently X may be any of the following:

a pixel image object, of class "im".

a window object, of class "owin"” (see owin.object). The result is an image with all pixel
entries equal to value inside the window X, and NA outside.

a matrix.

a tessellation (object of class "tess”). By default, the result is a factor-valued image, with
one factor level corresponding to each tile of the tessellation. Pixels are classified according
to the tile of the tessellation into which they fall. If argument values is given, the result is a
pixel image in which every pixel inside the i-th tile of the tessellation has pixel value equal to
values[i].

a single number (or a single logical, complex, factor or character value). The result is an image
with all pixel entries equal to this constant value inside the window W (and NA outside, unless
the argument na.replace is given). Argument W is required.

a function of the form function(x, y, ...) which is to be evaluated to yield the image pixel
values. In this case, the additional argument W must be present. This window will be converted
to a binary image mask. Then the function X will be evaluated in the form X(x, y, ...) where
x and y are vectors containing the x and y coordinates of all the pixels in the image mask, and

. are any extra arguments given. This function must return a vector or factor of the same
length as the input vectors, giving the pixel values.

an object of class "funxy"” representing a function(x,y,...) defined in a spatial region.
The function will be evaluated as described above. The window W defaults to the domain of
definition of the function.

an object of class "funxy"” which also belongs to one of the following special classes. If
approx=TRUE (the default), the function will be evaluated approximately using a very fast
algorithm. If approx=FALSE, the function will be evaluated exactly at each grid location as
described above.

— an object of class "distfun” representing a distance function (created by the command
distfun). The fast approximation is the distance transform distmap.

— an object of class "nnfun” representing a nearest neighbour function (created by the
command nnfun). The fast approximation is nnmap.



as.im 59

— an object of class "densityfun” representing a kernel estimate of intensity (created by
the command densityfun). The fast approximation is the Fast Fourier Transform algo-
rithm in density. ppp.

— anobject of class "Smoothfun” representing kernel-smoothed values (created by the com-
mand Smoothfun). The fast approximation is the Fast Fourier Transform algorithm in
Smooth. ppp.

* An expression involving the variables x and y representing the spatial coordinates, and pos-
sibly also involving other variables. The additional argument W must be present; it will be
converted to a binary image mask. The expression X will be evaluated in an environment
where x and y are vectors containing the spatial coordinates of all the pixels in the image
mask. Evaluation of the expression X must yield a vector or factor, of the same length as x and
y, giving the pixel values.

* alist with entries x, y, z in the format expected by the standard R functions image.default
and contour.default. That is, z is a matrix of pixel values, x and y are vectors of = and y
coordinates respectively, and z[ i, j] is the pixel value for the location (x[i],y[j]1).

* apoint pattern (object of class "ppp"). See the separate documentation for as. im. ppp.

* A data frame with at least three columns. Columns named x, y and z, if present, will be
assumed to contain the spatial coordinates and the pixel values, respectively. Otherwise the x
and y coordinates will be taken from the first two columns of the data frame, and any remaining
columns will be interpreted as pixel values.

The spatial domain (enclosing rectangle) of the pixel image is determined by the argument W. If W is
absent, the spatial domain is determined by X. When X is a function, a matrix, or a single numerical
value, W is required.

The pixel array dimensions of the final resulting image are determined by (in priority order)

* the argument eps, dimyx or xy if present;
* the pixel dimensions of the window W, if it is present and if it is a binary mask;
* the pixel dimensions of X if it is an image, a binary mask, or a list(x,y,z);

¢ the default pixel dimensions, controlled by spatstat.options.

Note that if eps, dimyx or xy is given, this will override the pixel dimensions of X if it has them.
Thus, as. im can be used to change an image’s pixel dimensions.

If the argument na. replace is given, then all NA entries in the image will be replaced by this value.
The resulting image is then defined everwhere on the full rectangular domain, instead of a smaller
window. Here na.replace should be a single value, of the same type as the other entries in the
image.

If X is a pixel image that was created by an older version of spatstat, the command X <- as.im(X)
will repair the internal format of X so that it conforms to the current version of spatstat.

If X is a data frame with m columns, then m-2 columns of data are interpreted as pixel values, yielding
m-2 pixel images. The result of as.im.data. frame is a list of pixel images, belonging to the class
"imlist"”. If m= 3 and drop=TRUE (the default), then the result is a pixel image rather than a list
containing this image.

If X is a function(x,y) which returns a matrix of values, then as.im(X, W) will be a list of pixel
images.
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Value

A pixel image (object of class "im"), or a list of pixel images, or NULL if the conversion failed.

Character-valued images

By default, if the pixel value data are character strings, they will be treated as levels of a factor,
and the resulting image will be factor-valued. To prevent the conversion of character strings to
factors, use the argument stringsAsFactors=FALSE, which is recognised by most of the methods
for as. im, or alternatively set options(stringsAsFactors=FALSE).

Handling Character Strings

The argument stringsAsFactors is a logical value (passed to data.frame) specifying how to
handle pixel values which are character strings. If TRUE, character values are interpreted as factor
levels. If FALSE, they remain as character strings. The default values of stringsAsFactors depends
on the version of R.

* In R versions < 4.1.0 the factory-fresh default is stringsAsFactors=FALSE and the default
can be changed by setting options(stringsAsFactors=FALSE).

* In R versions >=4.1.0 the default is stringsAsFactors=FALSE and there is no option to
change the default.

Author(s)

Adrian Baddeley <Adrian.Baddeley@curtin.edu.au>, Rolf Turner <rolfturner@posteo.net>
and Ege Rubak <rubak@math.aau.dk>

See Also

Separate documentation for as. im. ppp

Examples

# window object

W <- Window(demopat)

plot(W)

Z <- as.im(W)

image(Z)

# function

Z <- as.im(function(x,y) {x*2 + y*2}, unit.square())
image(Z)

# or as an expression

Z <- as.im(expression(x*2+y*2), square(1))

# function with extra arguments
f <- function(x, y, x0, y@) {
sart((x - x@)*2 + (y-y@)"2)
}
Z <- as.im(f, unit.square(), x0=0.5, y0=0.5)
image(Z2)
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# Revisit the Sixties

Z <- as.im(f, letterR, x0=2.5, y0=2)

image(Z2)

# usual convention in R

stuff <- list(x=1:10, y=1:10, z=matrix(1:100, nrow=10))
Z <- as.im(stuff)

# convert to finer grid

Z <- as.im(Z, dimyx=256)

#' distance functions

d <- distfun(redwood)

Zapprox <- as.im(d)

Zexact <- as.im(d, approx=FALSE)
plot(solist(approx=Zapprox, exact=Zexact), main="")

# pixellate the Dirichlet tessellation
Di <- dirichlet(redwood)
plot(as.im(Di))

plot(Di, add=TRUE, border="white")

# as.im.data.frame is the reverse of as.data.frame.im

grad <- bei.extra$grad

slopedata <- as.data.frame(grad)

slope <- as.im(slopedata)

unitname(grad) <- unitname(slope) <- unitname(grad) # for compatibility
all.equal(slope, grad) # TRUE

## handling of character values
as.im("a", W=letterR, na.replace="b")
as.im("a", W=letterR, na.replace="b", stringsAsFactors=FALSE)

as.layered Convert Data To Layered Object

Description

Converts spatial data into a layered object.
Usage
as.layered(X)

## Default S3 method:
as.layered(X)

## S3 method for class 'ppp'
as.layered(X)

## S3 method for class 'splitppp'
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as.layered(X)

## S3 method for class 'solist'
as.layered(X)

## S3 method for class 'listof’
as.layered(X)

Arguments

X Some kind of spatial data.

Details

This function converts the object X into an object of class "layered”.

The argument X should contain some kind of spatial data such as a point pattern, window, or pixel
image.

If X is a simple object then it will be converted into a layered object containing only one layer
which is equivalent to X.

If X can be interpreted as consisting of multiple layers of data, then the result will be a layered
object consisting of these separate layers of data.

o if X is a list of class "1istof"” or "solist", then as.layered(X) consists of several layers,
one for each entry in the list X;

« if X is a multitype point pattern, then as. layered(X) consists of several layers, each contain-
ing the sub-pattern consisting of points of one type;

* if X is a vector-valued measure, then as.layered(X) consists of several layers, each contain-
ing a scalar-valued measure.

Value

An object of class "layered” (see layered).

Author(s)

Adrian Baddeley <Adrian.Baddeley@curtin.edu.au>, Rolf Turner <rolfturner@posteo.net>
and Ege Rubak <rubak@math.aau.dk>.

See Also

as.layered.msr, layered, split.ppp

Examples

as.layered(cells)
as.layered(amacrine)
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as.mask Pixel Image Approximation of a Window

Description

Obtain a discrete (pixel image) approximation of a given window

Usage
as.mask(w, eps=NULL, dimyx=NULL, xy=NULL,
rule.eps=c("adjust.eps”, "grow.frame”, "shrink.frame"))
Arguments
w A window (object of class "owin") or data acceptable to as.owin.
eps (optional) width and height of pixels. A single number, or a numeric vector of
length 2.
dimyx (optional) pixel array dimensions. A single integer, or an integer vector of length
2 giving dimensions in the y and x directions.
Xy (optional) data containing pixel coordinates, such as a pixel image (object of
class "im"), or a window of type "mask”. See Details.
rule.eps Character string (partially matched) specifying what to do when eps is not a
divisor of the frame size. Ignored if eps is missing or null. See Details.
Details

A ‘mask’ is a spatial window that is represented by a pixel image with binary values. It is an object
of class "owin" with type "mask”.

This function as.mask creates a representation of any spatial window w as a mask. It generates a
rectangular grid of locations in the plane, tests whether each of these locations lies inside w, and
stores the results as a mask.

The most common use of this function is to approximate the shape of a rectangular or polygonal
window w by a mask, for computational purposes. In this case, we will usually want to have a very
fine grid of pixels.

This function can also be used to generate a coarsely-spaced grid of locations inside a window, for
purposes such as subsampling and prediction.

The argument w should be a window (object of class "owin"). If it is another kind of spatial data,
then the window information will be extracted using as.owin.

The grid spacing and location are controlled by the arguments eps, dimyx and xy, which are mutu-
ally incompatible.

If eps is given, then it specifies the desired grid spacing, that is, the desired size of the pixels. If eps
is a single number, it specifies that the desired grid spacing is eps in both the = and y directions,
that is, the desired pixels are squares with side length eps. If eps is a vector of length 2, it specifies
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that the desired grid spacing is eps[1] in the x direction and eps[2] in the y direction. That is, the
desired pixels are rectangles of width eps[1] and height eps[2].

When eps is given, the argument rule. eps specifies what to do if pixels of the desired size would
not fit exactly into the rectangular frame of w.

e if rule.eps="adjust.eps” (the default), the rectangular frame will remain unchanged, and
the grid spacing (pixel size) eps will be reduced slightly so that an integer number of pixels
fits exactly into the frame.

e if rule.eps="grow.frame", the grid spacing (pixel size) eps will remain unchanged, and the
rectangular frame will be expanded slightly so that it consists of an integer number of pixels
in each direction.

* if rule.eps="shrink.frame”, the grid spacing (pixel size) eps will remain unchanged, and
the rectangular frame will be contracted slightly so that it consists of an integer number of
pixels in each direction.

If dimyx is given, then the pixel grid will be an m x n rectangular grid where m,n are given by
dimyx[2], dimyx[1] respectively. Warning: dimyx[1] is the number of pixels in the y direction,
and dimyx[2] is the number in the x direction. The grid spacing (pixel size) is determined by the
frame size and the number of pixels.

If xy is given, then this should be some kind of data specifing the coordinates of a pixel grid. It may
be

* a list or structure containing elements x and y which are numeric vectors of equal length.
These will be taken as x and y coordinates of the margins of the grid. The pixel coordinates
will be generated from these two vectors.

* apixel image (object of class "im").
* a window (object of class "owin") which is of type "mask” so that it contains pixel coordi-
nates.
If xy is given and is either a pixel image or a mask, then w may be omitted, and the window
information will be extracted from xy.
If neither eps nor dimyx nor xy is given, the pixel raster dimensions are obtained from spatstat.options(”"npixel™).

There is no inverse of this function. However, the function as. polygonal will compute a polygonal
approximation of a binary mask.

Value

A window (object of class "owin") of type "mask” representing a binary pixel image.

Discretisation rule

The rule used in as.mask is that a pixel is part of the discretised window if and only if the centre
of the pixel falls in the original window. This is usually sufficient for most purposes, and is fast to
compute.

Other discretisation rules are possible; they are available using the function owin2mask.
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Converting a spatial pattern to a mask

If the intention is to discretise or pixellate a spatial pattern, such as a point pattern, line segment
pattern or a linear network, then as.mask is not the appropriate function to use, because as.mask
extracts only the window information and converts this window to a mask.

To discretise a point pattern, use pixellate. ppp. To discretise a line segment pattern, use pixellate.psp
or psp2mask. To discretise a linear network, use pixellate.linnet.

Author(s)
Adrian Baddeley <Adrian.Baddeley@curtin.edu.au>, Rolf Turner <rolfturner@posteo.net>
and Ege Rubak <rubak@math.aau.dk>.

See Also

owin2mask.

owin.object, as.rectangle, as.polygonal, spatstat.options

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)))
m <- as.mask(w)
if(interactive()) {

plot(w)
plot(m)
}
X <= 1:9

y <- seq(@.25, 9.75, by=0.5)
m <- as.mask(w, xy=list(x=x, y=y))

B <- square(1)

as.mask(B, eps=0.3)

as.mask(B, eps=0.3, rule.eps="g")
as.mask(B, eps=0.3, rule.eps="s")

as.matrix.im Convert Pixel Image to Matrix or Array

Description

Converts a pixel image to a matrix or an array.

Usage

## S3 method for class 'im'
as.matrix(x, ...)

## S3 method for class 'im'
as.array(x, ...)
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Arguments
X A pixel image (object of class "im").
See below.
Details

The function as.matrix.im converts the pixel image x into a matrix containing the pixel values. It
is handy when you want to extract a summary of the pixel values. See the Examples.

The function as. array . im converts the pixel image to an array. By default this is a three-dimensional
array of dimension n by m by 1. If the extra arguments . . . are given, they will be passed to array,
and they may change the dimensions of the array.

Value

A matrix or array.

Author(s)

Adrian Baddeley <Adrian.Baddeley@curtin.edu.au>

and Rolf Turner <rolfturner@posteo.net>

See Also

as.matrix.owin

Examples

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

M <- as.matrix(Z)
median(M)

# plot the cumulative distribution function of pixel values
# plot(ecdf(as.matrix(Z)))

as.matrix.owin Convert Pixel Image to Matrix

Description

Converts a pixel image to a matrix.

Usage

## S3 method for class 'owin'
as.matrix(x, ...)
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Arguments
X A window (object of class "owin").
Arguments passed to as.mask to control the pixel resolution.
Details

The function as.matrix.owin converts a window to a logical matrux.

It first converts the window x into a binary pixel mask using as.mask. It then extracts the pixel
entries as a logical matrix.

The resulting matrix has entries that are TRUE if the corresponding pixel is inside the window, and
FALSE if it is outside.

The function as.matrix is generic. The function as.matrix.owin is the method for windows
(objects of class "owin").

Use as. imto convert a window to a pixel image.

Value

A logical matrix.

Author(s)

Adrian Baddeley <Adrian.Baddeley@curtin.edu.au>

and Rolf 