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add_overlay Add Overlay
Description

Overlays an image (with a transparency layer) on the current map.

Usage

add_overlay(

hillshade = NULL,

overlay = NULL,
alphalayer = 1,
alphacolor = NULL,
alphamethod = "max",
rescale_original = FALSE



4 add_shadow
Arguments
hillshade A three-dimensional RGB array or 2D matrix of shadow intensities.
overlay A three or four dimensional RGB array, where the 4th dimension represents the
alpha (transparency) channel. If the array is 3D, ‘alphacolor® should also be
passed to indicate transparent regions.
alphalayer Default ‘1°. Defines minimum tranparaency of layer. If transparency already
exists in ‘overlay‘, the way ‘add_overlay‘ combines the two is determined in
argument ‘alphamethod®.
alphacolor Default ‘NULL". If ‘overlay" is a 3-layer array, this argument tells which color
is interpretted as completely transparent.
alphamethod Default ‘max‘. Method for dealing with pre-existing transparency with ‘layeral-
pha‘. If ‘max°, converts all alpha levels higher than ‘layeralpha‘ to the value set
in ‘layeralpha‘. Otherwise, this just sets all transparency to ‘layeralpha‘.
rescale_original
Default ‘FALSE‘. If “TRUE’, ‘hillshade‘ will be scaled to match the dimensions
of ‘overlay* (instead of the other way around).
Value
Hillshade with overlay.
Examples
#Combining base R plotting with rayshader's spherical color mapping and raytracing:
if (run_documentation()) {
montereybay %>%
sphere_shade() %>%
add_overlay(height_shade(montereybay),alphalayer = 0.6) %>%
add_shadow(ray_shade(montereybay, zscale=50)) %>%
plot_map()
3
if(run_documentation()) {
#Add contours with ~generate_contour_overlay()"
montereybay %>%
height_shade() %>%
add_overlay(generate_contour_overlay(montereybay)) %>%
add_shadow(ray_shade(montereybay, zscale=50)) %>%
plot_map()
3
add_shadow Add Shadow
Description

Multiplies a texture array or shadow map by a shadow map.
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Usage

add_shadow(hillshade, shadowmap, max_darken = @.7, rescale_original = FALSE)

Arguments
hillshade A three-dimensional RGB array or 2D matrix of shadow intensities.
shadowmap A matrix that incidates the intensity of the shadow at that point. O is full dark-
ness, 1 is full light.
max_darken Default ‘0.7°. The lower limit for how much the image will be darkened. O is

completely black, 1 means the shadow map will have no effect.
rescale_original

Default ‘FALSE‘. If “TRUE®, ‘hillshade‘ will be scaled to match the dimensions

of ‘shadowmap‘ (instead of the other way around).

Value

Shaded texture map.

Examples

#First we plot the sphere_shade() hillshade of “montereybay™ with no shadows

if(run_documentation()) {

montereybay %>%
sphere_shade(colorintensity=0.5) %>%
plot_map()

3

#Raytrace the “montereybay™ elevation map and add that shadow to the output of sphere_shade()
if(run_documentation()) {
montereybay %>%
sphere_shade(colorintensity=0.5) %>%
add_shadow(ray_shade(montereybay, sunaltitude=20,zscale=50),max_darken=0.3) %>%
plot_map()
3

#Increase the intensity of the shadow map with the max_darken argument.

if (run_documentation()) {

montereybay %>%

sphere_shade(colorintensity=0.5) %>%

add_shadow(ray_shade(montereybay, sunaltitude=20,zscale=50) ,max_darken=0.1) %>%
plot_map()

3

#Decrease the intensity of the shadow map.

if (run_documentation()) {

montereybay %>%

sphere_shade(colorintensity=0.5) %>%

add_shadow(ray_shade(montereybay, sunaltitude=20,zscale=50) ,max_darken=0.7) %>%
plot_map()

3
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add_water Add Water

Description

Adds a layer of water to a map.

Usage
add_water(hillshade, watermap, color = "imhof1")
Arguments
hillshade A three-dimensional RGB array.
watermap Matrix indicating whether water was detected at that point. 1 indicates water, 0
indicates no water.
color Default ‘imhofl°. The water fill color. A hexcode or recognized color string.
Also includes built-in colors to match the palettes included in sphere_shade:
(‘imhof1°¢,‘imhof2 ¢, ‘imhof3‘, ‘imhof4‘, ‘desert‘, ‘bw*, and ‘unicorn®).
Examples

#Here we even out a portion of the volcano dataset to simulate water:
island_volcano = volcano
island_volcano[island_volcano < mean(island_volcano)] = mean(island_volcano)

#Setting a minimum area avoids classifying small flat areas as water:
if(run_documentation()) {

island_volcano %>%

sphere_shade(texture="imhof3") %>%

add_water(detect_water(island_volcano, min_area = 400),color="imhof3") %>%
plot_map()

3

#We'll do the same thing with the Monterey Bay dataset to fill in the ocean:

montbay_water = montereybay
montbay_water[montbay_water < 0] = @

if(run_documentation()) {

montereybay %>%
sphere_shade(texture="imhof4") %>%
add_water(detect_water(montbay_water),color="imhof4") %>%
plot_map()

3
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ambient_shade Calculate Ambient Occlusion Map

Description

Calculates Ambient Occlusion Shadow Map

Usage

ambient_shade(
heightmap,
anglebreaks = 90 * cospi(seq(5, 85, by = 5)/180),
sunbreaks = 24,
maxsearch = 30,
multicore = FALSE,
zscale = 1,
cache_mask = NULL,
shadow_cache = NULL,
progbar = interactive(),

Arguments
heightmap A two-dimensional matrix, where each entry in the matrix is the elevation at that
point. All points are assumed to be evenly spaced.

anglebreaks Default ‘90*cospi(seq(5, 85,by =5)/180)°. The angle(s), in degrees, as measured
from the horizon from which the light originates.

sunbreaks Default ‘24°. Number of rays to be sent out in a circle, evenly spaced, around
the point being tested.
maxsearch Default ‘30°. The maximum horizontal distance that the system should pro-

pogate rays to check for surface intersections.

multicore Default FALSE. If TRUE, multiple cores will be used to compute the shadow
matrix. By default, this uses all cores available, unless the user has set ‘op-
tions("cores")‘ in which the multicore option will only use that many cores.

zscale Default 1. The ratio between the x and y spacing (which are assumed to be
equal) and the z axis.

cache_mask Default ‘NULL‘. A matrix of 1 and Os, indicating which points on which the
raytracer will operate.

shadow_cache  Default ‘NULL*. The shadow matrix to be updated at the points defined by the
argument ‘cache_mask".

progbar Default “TRUE" if interactive, ‘FALSE® otherwise. If ‘FALSE®, turns off progress
bar.

Additional arguments to pass to the ‘makeCluster‘ function when ‘multicore=TRUE".
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Value

Shaded texture map.

Examples

#Here we produce a ambient occlusion map of the “montereybay™ elevation map.
if (run_documentation()) {

plot_map(ambient_shade(heightmap = montereybay))

3

#We can increase the distance to look for surface intersections ~“maxsearch”

#and the density of rays sent out around the point “sunbreaks™.

if (run_documentation()) {

plot_map(ambient_shade(montereybay, sunbreaks = 24 maxsearch = 100, multicore=TRUE))

3

#Create the Red Relief Image Map (RRIM) technique using a custom texture and ambient_shade(),
#with an addition lambertian layer added with lamb_shade() to improve topographic clarity.
if(run_documentation()) {

bigmb = resize_matrix(montereybay, scale=2, method="cubic")

bigmb %>%

sphere_shade(zscale=3, texture = create_texture("red”,"red”,"red"”,"red"”,"white")) %>%
add_shadow(ambient_shade(bigmb, maxsearch = 100, multicore = TRUE,zscale=1),0) %>%
add_shadow(lamb_shade(bigmb),0.5) %>%

plot_map()

}

calculate_normal Calculate Normal

Description

Calculates the normal unit vector for every point on the grid.

Usage

calculate_normal (heightmap, zscale = 1, progbar = FALSE)

Arguments
heightmap A two-dimensional matrix, where each entry in the matrix is the elevation at that
point. All points are assumed to be evenly spaced.
zscale Default 1.
progbar Default ‘FALSE*. If ‘“TRUE®, turns on progress bar.
Value

Matrix of light intensities at each point.
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Examples

#Here we produce a light intensity map of the “volcano™ elevation map.

#Cache the normal vectors of the volcano dataset
if(run_documentation()) {
volcanocache = calculate_normal(volcano)

3

#Use the cached vectors to speed up calculation of “sphere_shade()™ on a map.
if (run_documentation()) {

sphere_shade(volcano,normalvectors = volcanocache) %>%

plot_map()

3

cloud_shade Cloud Shade

Description

Render shadows from the 3D floating cloud layer on the ground. Use this function to add shadows
to the map with the ‘add_shadow()‘ function.

For realistic results, argument should match those passed to ‘render_clouds()‘. The exception to
this is ‘attenuation_coef*, which can be used to adjust the darkness of the resulting shadows.

Usage

cloud_shade(
heightmap,
start_altitude = 1000,
end_altitude = 2000,
sun_altitude = 90,
sun_angle = 315,
time = 0,
cloud_cover = 0.5,
layers = 10,
offset_x = 0,
offset_y = 0,
scale_x =
scale_y
scale_z ,
frequency = 0.005,
fractal_levels = 16,
attenuation_coef = 1,
seed = 1,
zscale = 1

’

’

1
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Arguments

heightmap

start_altitude
end_altitude

sun_altitude

sun_angle

time
cloud_cover
layers
offset_x
offset_y
scale_x
scale_y

scale_z

frequency

fractal_levels

cloud_shade

A two-dimensional matrix, where each entry in the matrix is the elevation at
that point. This is used by ‘render_clouds()‘ to calculate the regions the clouds
should be rendered in.

Default ‘1000°. The bottom of the cloud layer.
Default 2000°. The top of the cloud layer.

Default ‘10‘. The angle, in degrees (as measured from the horizon) from which
the light originates.

Default ‘315° (NW). The angle, in degrees, around the matrix from which the
light originates. Zero degrees is North, increasing clockwise

Default ‘0°. Advance this to make the clouds evolve and change in shape.
Default ‘0.5¢. The percentage of cloud cover.

Default ‘90°. The number of layers to render the cloud layer.

Default ‘0°. Change this to move the cloud layer sideways.

Default ‘0°. Change this to move the cloud layer backwards and forward
Default ‘1°. Scale the fractal pattern in the x direction.

Default ‘1¢. Scale the fractal pattern in the y direction.

Default “1°. Scale the fractal pattern in the z (altitude) direction. (automatically
calculated). Scale the fractal pattern in the z (vertical) direction. s.

Default ‘0.005°. The base frequency of the noise used to calculate the fractal
cloud structure.

Default ‘16°. The fractal dimension used to calculate the noise. Higher values
give more fine structure, but take longer to calculate.

attenuation_coef

seed

zscale

Value

Default ‘1°. Amount of attenuation in the cloud (higher numbers give darker
shadows). This value is automatically scaled to account for increasing the num-
ber of layers.

Default ‘1°. Random seed used to generate clouds.

Default ‘1°. The ratio between the x and y spacing (which are assumed to be
equal) and the z axis. For example, if the elevation levels are in units of 1 meter
and the grid values are separated by 10 meters, ‘zscale‘ would be 10.

A 2D shadow matrix.

Examples

if (run_documentation()) {
#Render clouds with cloud shadows on the ground

montereybay %>%
sphere_shade()

%>%

add_shadow(cloud_shade(montereybay, zscale=50), 0.0) %>%
plot_3d(montereybay,background="darkred"”,zscale=50)
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render_camera(theta=-65, phi = 25, zoom = 0.45, fov = 80)

render_clouds(montereybay, zscale=50)

render_snapshot ()

}

if(run_documentation()) {

#Adjust the light direction for shadows and increase the attenuation for darker clouds

montereybay %>%

sphere_shade() %>%

add_shadow(cloud_shade(montereybay,zscale=50, sun_altitude=20, attenuation_coef = 3), 0.0) %>%
plot_3d(montereybay,background="darkred”,zscale=50)

render_camera(theta=-65, phi = 25, zoom = 0.45, fov = 80)

render_clouds(montereybay, zscale=50)

render_snapshot ()

}

constant_shade Calculate Constant Color Map

Description

Generates a constant color layer.

Usage

constant_shade(heightmap, color = "white"”, alpha = 1)

Arguments
heightmap A two-dimensional matrix, where each entry in the matrix is the elevation at that
point.
color Default “"white"*. Color for the constant layer.
alpha Default ‘1°, the alpha transparency.
Value

RGB array of a single color layer.

Examples

if(run_documentation()) {

#Shade a red map

montereybay %>%

constant_shade("red") %>%
add_shadow(lamb_shade(montereybay),@) |>
plot_map()

3

if (run_documentation()) {

#Shade a green map

montereybay %>%
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constant_shade("green”) %>%
add_shadow(lamb_shade(montereybay), @) |>
plot_map()
}
if(run_documentation()) {
#Add a blue tint
montereybay %>%
height_shade() |>
add_overlay(constant_shade(montereybay, "dodgerblue”, alpha=0.25)) %>%
add_shadow(lamb_shade(montereybay,zscale=50),0) |>
plot_map()
3
if (run_documentation()) {
#Use a blank map on which to draw other data
montereybay %>%
constant_shade() %>%
add_overlay(generate_line_overlay(monterey_roads_sf, linewidth=5, color="black",
attr(montereybay, "extent”), width = 1080, height = 1080),
alphalayer=0.8) %>%
add_water(detect_water(montereybay < @), "dodgerblue") %>%
plot_map()
}

convert_path_to_animation_coords
Calculate Animation Coordinates from Path

Description

Transforms latitude/longitude/altitude coordinates to the reference system used in ‘render_highquality()*,
so they can be used to create high quality pathtraced animations by passing the output to the ‘ani-
mation_camera_coords* argument in ‘render_highquality()‘.

This function converts the path values to rayshader coordinates (by setting ‘return_coords = TRUE*
in ‘render_path()‘) and then subtracts out the rgl y-offset, which can be obtained by calling the
internal function ‘rayshader:::get_scene_depth()°.

Usage
convert_path_to_animation_coords(
lat,
long = NULL,

altitude = NULL,

extent = NULL,

frames = 360,

reorder = FALSE,
reorder_first_index = 1,
reorder_duplicate_tolerance = 0.1,
reorder_merge_tolerance = 1,
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simplify_tolerance = 0,

zscale = 1,
heightmap = NULL,
offset = 5,
type = "bezier”,

offset_lookat = 1,
constant_step = TRUE,
curvature_adjust = "none”,
curvature_scale = 30,

follow_camera = FALSE,
follow_distance = 100,

follow_angle = 45,

follow_rotations = @,

follow_fixed = FALSE,
follow_fixed_offset = c(10, 10, 10),
damp_motion = FALSE,

damp_magnitude = 0.1,
resample_path_evenly = TRUE,

)
Arguments

lat Vector of latitudes (or other coordinate in the same coordinate reference system
as extent).

long Vector of longitudes (or other coordinate in the same coordinate reference sys-
tem as extent).

altitude Elevation of each point, in units of the elevation matrix (scaled by zscale). If left
‘NULLY, this will be just the elevation value at ths surface, offset by ‘offset®. If
a single value, all data will be rendered at that altitude.

extent Either an object representing the spatial extent of the scene (either from the
‘raster’, ‘terra‘, ‘sf, or ‘sp‘ packages), a length-4 numeric vector specifying
‘c("xmin", "xmax","ymin","ymax")‘, or the spatial object (from the previously
aforementioned packages) which will be automatically converted to an extent
object.

frames Default ‘360°. Total number of animation frames.

reorder Default “TRUE®. If ‘TRUE®, this will attempt to re-order the rows within an

‘sf* object with multiple paths to be one continuous, end-to-end path. This hap-
pens in two steps: merging duplicate paths that have end points that match with
another object (within ‘reorder_duplicate_tolerance® distance), and then merges
them (within ‘reorder_merge_tolerance* distance) to form a continuous path.

reorder_first_index
Default ‘1°. The index (row) of the ‘sf* object in which to begin the reordering
process. This merges and reorders paths within ‘reorder_merge_tolerance‘ dis-
tance until it cannot merge any more, and then repeats the process in the opposite
direction.
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reorder_duplicate_tolerance
Default ‘0.1°. Lines that have start and end points (does not matter which)
within this tolerance that match a line already processed (order determined by
‘reorder_first_index ‘) will be discarded.

reorder_merge_tolerance
Default ‘1°. Lines that have start points that are within this distance to a pre-
viously processed line’s end point (order determined by ‘reorder_first_index )
will be reordered within the ‘sf* object to form a continuous, end-to-end path.

simplify_tolerance
Default ‘0° (no simplification). If greater than zero, simplifies the path to the
tolerance specified. This happens after the data has been merged if ‘reorder =
TRUE". If the input data is specified with long-lat coordinates and ‘sf_use_s2()
returns “TRUE®, then the value of simplify_tolerance must be specified in me-
ters.

zscale Default ‘1°. The ratio between the x and y spacing (which are assumed to be
equal) and the z axis in the original heightmap.

heightmap Default ‘NULL‘. Automatically extracted from the rgl window—only use if auto-
extraction of matrix extent isn’t working. A two-dimensional matrix, where each
entry in the matrix is the elevation at that point. All points are assumed to be
evenly spaced.

offset Default ‘5°. Offset of the track from the surface, if ‘altitude = NULL".

type Default ‘cubic’. Type of transition between keyframes. Other options are ‘lin-
ear’, ‘quad‘, ‘bezier, ‘exp‘, and ‘manual‘. ‘manual’ just returns the values
passed in, properly formatted to be passed to ‘render_animation()‘.

offset_lookat Default ‘0‘. Amount to offset the lookat position, either along the path (if ‘con-
stant_step = TRUE®) or towards the derivative of the Bezier curve.

constant_step Default “TRUE‘. This will make the camera travel at a constant speed.

curvature_adjust
Default ‘none‘. Other options are ‘position‘, ‘lookat‘, and ‘both‘. Whether to
slow down the camera at areas of high curvature to prevent fast swings. Only
used for curve ‘type = bezier‘. This does not preserve key frame positions.
Note: This feature will likely result in the ‘lookat‘ and ‘position diverging if
they do not have similar curvatures at each point. This feature is best used
when passing the same set of points to ‘positions‘ and ‘lookats* and providing
an ‘offset_lookat‘ value, which ensures the curvature will be the same.

curvature_scale
Default ‘30°. Constant dividing factor for curvature. Higher values will sub-
divide the path more, potentially finding a smoother path, but increasing the
calculation time. Only used for curve ‘type = bezier*. Increasing this value after
a certain point will not increase the quality of the path, but it is scene-dependent.

follow_camera Default ‘FALSE‘. If “TRUE’, this generates a 3rd person view that follows the
path specified in ‘lat‘, ‘long‘, and ‘altitude‘. The distance to the camera is spec-
ified by ‘follow_distance‘, and the angle (off the ground) is specified by ‘fol-
low_angle‘. Make the camera rotate around the point as it moves by setting ‘fol-
low_rotations* to a non-zero number. The camera points in the direction of the
You can also set the camera to be a fixed distance and angle above the by settings
‘follow_fixed = TRUE* and specifying the distance in ‘follow_fixed_offset".
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follow_distance
Default ‘100°. Distance for the camera to follow the point when ‘follow_camera
= TRUE".

follow_angle Default ‘45°. Angle (off the ground) of the camera when ‘follow_camera =
TRUE".

follow_rotations

Default ‘0‘. Number of rotations around the point when ‘follow_camera =
TRUE".

follow_fixed Default ‘FALSE‘. If ‘TRUE®, the camera doesn’t look in the direction of the
path, but rather sits at a fixed relative location to the path.

follow_fixed_offset
Default ‘c(10,10,10)°. If ‘follow_fixed = TRUE®, the offset from the path to
place the camera.

damp_motion Default ‘FALSE‘. Whether the suppress quick, jerky movements of the cam-
era by linearly interpolating between the current camera position and the goal
position. Amount of linear interpolation set in ‘damp_magnitude ‘.

damp_magnitude Default ‘0.1°. Amount of linear interpolation if ‘damp_motion = TRUE®.
resample_path_evenly
Default “TRUE’. This re-samples points along the path so that the camera moves
at a constant speed along the path. This also allows paths with large numbers of
points to be used with a smaller number of frames, and improves computation
time of the animation path in those instances.

Other arguments to pass to ‘rayrender::generate_camera_motion()*

Examples

#Generate a circle in Monterey Bay and fly around on top of it
if(run_documentation()) {
montereybay %>%
sphere_shade() %>%
plot_3d(montereybay, zscale=50,water=TRUE,
shadowcolor="#40310a", background = "tan",
theta=210, phi=22, zoom=0.40, fov=55)

moss_landing_coord = c(36.806807, -121.793332)
t = seq(@,2*pi,length.out=1000)
circle_coords_lat = moss_landing_coord[1] + 0.25 * sin(t)
circle_coords_long = moss_landing_coord[2] + ©0.25 * cos(t)
render_path(extent = attr(montereybay, "extent”), heightmap = montereybay,
lat = unlist(circle_coords_lat), long = unlist(circle_coords_long),
zscale=50, color="red"”, antialias=TRUE,
offset=100, linewidth=2)
render_snapshot ()

camera_path = convert_path_to_animation_coords(extent = attr(montereybay, "extent"),
heightmap = montereybay,
lat = unlist(circle_coords_lat),
long = unlist(circle_coords_long),
fovs = 80,
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zscale=50, offset=250, frames = 25)

#Render a series of frames, following the path specified above

temp_dir = tempdir()

render_highquality(samples=16, animation_camera_coords = camera_path,
width=200,height=200, filename = sprintf("%s/frame”,temp_dir),
use_extruded_paths = TRUE,
sample_method="sobol_blue")

#Plot all these frames
image_list = list()
for(i in 1:25) {
image_list[[i]] = png::readPNG(sprintf("%s/frame%d.png", temp_dir,i))
3
rayimage: :plot_image_grid(image_list, dim = c(5,5))
3

if (run_documentation()) {

#Now render a third-person view by setting ~follow_camera = TRUE®

camera_path = convert_path_to_animation_coords(extent = attr(montereybay, "extent"),
heightmap = montereybay,
lat = unlist(circle_coords_lat),
long = unlist(circle_coords_long),
fovs = 80,
follow_camera = TRUE,
zscale=50, offset=250, frames = 25)

#Render a series of frames, following the path specified above

temp_dir = tempdir()

render_highquality(samples=16, animation_camera_coords = camera_path,
width=200,height=200, filename = sprintf("%s/frame”,temp_dir),
use_extruded_paths = TRUE,
sample_method="sobol_blue")

#Plot all these frames
image_list = list()
for(i in 1:25) {
image_list[[i]] = png::readPNG(sprintf ("%s/frame%d.png",temp_dir,i))
3
rayimage: :plot_image_grid(image_list, dim = c(5,5))
3

convert_rgl_to_raymesh
Convert rayshader RGL scene to ray_mesh object

Description

Converts the current RGL rayshader scene to a ‘ray_mesh* object (see ‘rayvertex package for more
information)
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Usage

convert_rgl_to_raymesh(save_shadow = TRUE)

Arguments

save_shadow Default ‘FALSE*. If ‘TRUE", this saves a plane with the shadow texture below
the model.

Value

A ‘ray_mesh‘ object

Examples

filename_obj = tempfile(fileext = ".obj")
#Save model of volcano
if(run_documentation()) {

volcano %>%

sphere_shade() %>%

plot_3d(volcano, zscale = 2)

rm_obj = convert_rgl_to_raymesh()

}

create_texture Create Texture

Description

Creates a texture map based on 5 user-supplied colors.

Usage

create_texture(
lightcolor,
shadowcolor,
leftcolor,
rightcolor,
centercolor,
cornercolors = NULL

Arguments

lightcolor The main highlight color. Corresponds to the top center of the texture map.

shadowcolor The main shadow color. Corresponds to the bottom center of the texture map.
This color represents slopes directed directly opposite to the main highlight
color.
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leftcolor The left fill color. Corresponds to the left center of the texture map. This color
represents slopes directed 90 degrees to the left of the main highlight color.

rightcolor The right fill color. Corresponds to the right center of the texture map. This
color represents slopes directed 90 degrees to the right of the main highlight
color.

centercolor The center color. Corresponds to the center of the texture map. This color

represents flat areas.

cornercolors Default ‘NULL*. The colors at the corners, in this order: NW, NE, SW, SE. If
this vector isn’t present (or all corners are specified), the mid-points will just be
interpolated from the main colors.

Examples

#Here is the ~imhof1” palette:
create_texture("#fff673","#55967a", "#8fb28a", "#55967a", "#cfe0a9") %>%
plot_map()

#Here is the “unicorn™ palette:
create_texture("red"”,"green”,"blue”,"yellow", "white") %>%
plot_map()

detect_water Detect water

Description

Detects bodies of water (of a user-defined minimum size) within an elevation matrix.

Usage

detect_water(
heightmap,
zscale = 1,
cutoff = 0.999,
min_area = length(heightmap)/400,
max_height = NULL,
normalvectors = NULL,
keep_groups = FALSE,
progbar = FALSE

Arguments

heightmap A two-dimensional matrix, where each entry in the matrix is the elevation at
that point. All grid points are assumed to be evenly spaced. Alternatively, if
heightmap is a logical matrix, each entry specifies whether that point is water or
not.
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zscale Default ‘1°. The ratio between the x and y spacing (which are assumed to be
equal) and the z axis. For example, if the elevation levels are in units of 1 meter
and the grid values are separated by 10 meters, ‘zscale‘ would be 10.

cutoff Default ‘0.999°. The lower limit of the z-component of the unit normal vector
to be classified as water.

min_area Default length(heightmap)/400. Minimum area (in units of the height matrix x
and y spacing) to be considered a body of water.

max_height Default ‘NULL*. If passed, this number will specify the maximum height a
point can be considered to be water.

normalvectors Default ‘NULL*. Pre-computed array of normal vectors from the ‘calculate_normal*
function. Supplying this will speed up water detection.

keep_groups Default ‘FALSE‘. If ‘TRUE®, the matrix returned will retain the numbered
grouping information.
progbar Default ‘FALSE*. If ‘“TRUE®, turns on progress bar.

Value

Matrix indicating whether water was detected at that point. 1 indicates water, O indicates no water.

Examples

library(magrittr)

#Here we even out a portion of the volcano dataset to simulate water:
island_volcano = volcano

island_volcano[island_volcano < mean(island_volcano)] = mean(island_volcano)

#Setting a minimum area avoids classifying small flat areas as water:
island_volcano %>%

sphere_shade(texture="imhof3") %>%

add_water(detect_water(island_volcano, min_area = 400),color="imhof3") %>%
plot_map()

flag_banner_obj Flag Banner 3D Model

Description
3D obj model of a flag (sans pole), to be used with ‘render_obj()‘. Use ‘flag_full_obj()‘ to get the
complete pole, and ‘flag_banner_obj()‘ and ‘flag_pole_obj()‘ to style them separately.

Usage
flag_banner_obj()

Value

File location of the included flag OBJ file (saved with a .txt extension)
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Examples

#Print the location of the flag file
flag_banner_obj()

flag_full_obj Flag 3D Model

Description
3D obj model of a flag, to be used with ‘render_obj()‘. Use ‘flag_full_obj()‘ to get the complete
pole, and ‘flag_banner_obj()* and ‘flag_pole_obj()‘ to style them separately.

Usage
flag_full_obj()

Value

File location of the included flag OBJ file (saved with a .txt extension)

Examples

#Print the location of the flag file
flag_full_obj()

flag_pole_obj Flag Pole 3D Model

Description
3D obj model of a flag pole, to be used with ‘render_obj()‘. Use “full_flag_obj()* to get the complete
pole, and ‘flag_banner_obj()‘ and ‘flag_pole_obj()‘ to style them separately.

Usage
flag_pole_obj()

Value

File location of the included flag OBJ file (saved with a .txt extension)

Examples

#Print the location of the flag file
flag_pole_obj()
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generate_altitude_overlay
Generate Altitude Overlay

Description

Using a hillshade and the height map, generates a semi-transparent hillshade to layer onto an exist-
ing map.

Usage

generate_altitude_overlay(
hillshade,
heightmap,
start_transition,
end_transition = NULL,

lower = TRUE
)
Arguments
hillshade The hillshade to transition into.
heightmap A two-dimensional matrix, where each entry in the matrix is the elevation at that

point. All grid points are assumed to be evenly spaced.
start_transition
Elevation above which ‘hillshade® is completely transparent.

end_transition Default ‘NULL‘. Elevation below which ‘hillshade® is completely opaque. By
default, this is equal to ‘start_transition‘.

lower Default “TRUE*. This makes ‘hillshade‘ completely opaque below ‘start_transition®.
If ‘FALSE", the direction will be reversed.

Value

4-layer RGB array representing the semi-transparent hillshade.

Examples

#Create a bathymetric hillshade

if (run_documentation()) {

water_palette = colorRampPalette(c("darkblue”, "dodgerblue”, "lightblue"))(200)
bathy_hs = height_shade(montereybay, texture = water_palette)
plot_map(bathy_hs)

3

if (run_documentation()) {
#Set everything below Om to water palette
montereybay %>%
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sphere_shade(zscale=10) %>%
add_overlay(generate_altitude_overlay(bathy_hs, montereybay, 0, 0)) %>%
add_shadow(ray_shade(montereybay,zscale=50),0.3) %>%

plot_map()

3

#Add snow peaks by setting ~lower = FALSE"
snow_palette = "white”
snow_hs = height_shade(montereybay, texture = snow_palette)

if(run_documentation()) {
#Set the snow transition region from 500m to 1200m
montereybay %>%
sphere_shade(zscale=10, texture = "desert”) %>%
add_overlay(generate_altitude_overlay(bathy_hs, montereybay, 0, 0)) %>%
add_overlay(generate_altitude_overlay(snow_hs, montereybay, 500, 1200, lower=FALSE)) %>%
add_shadow(ambient_shade(montereybay,zscale=50,maxsearch=100),0) %>%
plot_map()
}

generate_compass_overlay
Generate Compass Overlay

Description

This adds the compass

Based on code from "Auxiliary Cartographic Functions in R: North Arrow, Scale Bar, and Label
with a Leader Arrow"

Usage

generate_compass_overlay(
X = 0.85,
y = 0.15,
size = 0.075,
text_size =1,
bearing = 0,
heightmap = NULL,

width = NA,

height = NA,
resolution_multiply = 1,
colorl = "white",

color2 = "black”,
text_color = "black",
border_color = "black”,

border_width = 1,
halo_color = NA,
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halo_expand = 1,

halo_alpha = 1
halo_offset
halo_blur =

Arguments

X

size
text_size
bearing

heightmap

width

height

c(o, @),

Default ‘NULL‘. The horizontal percentage across the map (measured from the
bottom-left corner) where the compass is located.

Default ‘NULL‘. The vertical percentage across the map (measured from the
bottom-left corner) where the compass is located.

Default ‘0.05°. Size of the compass, in percentage of the map size..
Default ‘1°¢. Text size.
Default ‘0. Angle (in degrees) of north.

Default ‘NULL". The original height map. Pass this in to extract the dimensions
of the resulting RGB image array automatically.

Default ‘NA‘. Width of the resulting image array. Default the same dimensions
as height map.

Default ‘NA‘. Width of the resulting image array. Default the same dimensions
as height map.

resolution_multiply

color1
color2
text_color
border_color
border_width

halo_color

halo_expand
halo_alpha
halo_offset

halo_blur

Value

Default ‘1°. If passing in ‘heightmap* instead of width/height, amount to in-
crease the resolution of the overlay, which should make lines/polygons finer.
Should be combined with ‘add_overlay(rescale_original = TRUE)* to ensure
those added details are captured in the final map.

Default ‘white‘. Primary color of the compass.
Default ‘black’. Secondary color of the symcompass.
Default ‘black’. Text color.

Default ‘black’. Border color of the scale bar.
Default ‘1°. Width of the scale bar border.

Default ‘NA°, no halo. If a color is specified, the compass will be surrounded
by a halo of this color.

Default ‘1°. Number of pixels to expand the halo.
Default ‘1°. Transparency of the halo.

Default ‘c(0,0)‘. Horizontal and vertical offset to apply to the halo, in percentage
of the image.

Default ‘1°. Amount of blur to apply to the halo. Values greater than ‘30° won’t
result in further blurring.

Semi-transparent overlay with a compass.
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Examples

if (run_documentation()) {

#Create the water palette

water_palette = colorRampPalette(c("”darkblue”, "dodgerblue”, "lightblue")) (200)
bathy_hs = height_shade(montereybay, texture = water_palette)

#Generate flat water heightmap
mbay = montereybay
mbay[mbay < 0] = @

base_map = mbay %>%

height_shade() %>%

add_overlay(generate_altitude_overlay(bathy_hs, montereybay, 0, 0)) %>%
add_shadow(lamb_shade(montereybay,zscale=50),0.3)

#Plot a compass

base_map %>%

add_overlay(generate_compass_overlay(heightmap = montereybay)) %>%
plot_map()

3

if(run_documentation()) {

#Change the position to be over the water

base_map %>%

add_overlay(generate_compass_overlay(heightmap = montereybay, x
plot_map()

3

if (run_documentation()) {

#Change the text color for visibility

base_map %>%

add_overlay(generate_compass_overlay(heightmap = montereybay, x = 0.15, text_color="white")) %>%
plot_map()

3

if (run_documentation()) {

#Alternatively, add a halo color to improve contrast

base_map %>%

add_overlay(generate_compass_overlay(heightmap = montereybay, x = 0.15, y=0.15,

halo_color="white"”, halo_expand = 1)) %>%

0.15)) %%

plot_map()
3
if (run_documentation()) {
#Alternatively, add a halo color to improve contrast
base_map %>%

add_overlay(generate_compass_overlay(heightmap = montereybay, x = 0.15, y=0.15,
halo_color="white"”, halo_expand = 1)) %>%
plot_map()
3
if(run_documentation()) {
#Change the color scheme
base_map %>%
add_overlay(generate_compass_overlay(heightmap = montereybay, x = 0.15, y=0.15,

halo_color="white"”, halo_expand = 1, colorl = "purple”, color2 = "red")) %>%
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plot_map()
3
if(run_documentation()) {
#Remove the inner border
base_map %>%
add_overlay(generate_compass_overlay(heightmap = montereybay, x = 0.15, y=0.15,
border_color=NA,
halo_color="white", halo_expand = 1
color1 = "darkolivegreen4”, color2 = "burlywood3")) %>%

plot_map()
3
if(run_documentation()) {
#Change the size of the compass and text
base_map %>%
add_overlay(generate_compass_overlay(heightmap = montereybay, x
halo_color="white"”, halo_expand = 1,
size=0.075%2, text_size = 1.25)) %>%
add_overlay(generate_compass_overlay(heightmap = montereybay, x
halo_color="white"”, halo_expand = 1,
size=0.075)) %>%
add_overlay(generate_compass_overlay(heightmap = montereybay, x
halo_color="white"”, halo_expand = 1,
size=0.075/2, text_size = 0.75)) %>%

0.75, y=0.75,

0.45, y=0.45,

0.15, y=0.15,

plot_map()
}
if(run_documentation()) {
#Change the bearing of the compass
base_map %>%
add_overlay(generate_compass_overlay(heightmap = montereybay, x = 0.85, y=0.85,
halo_color="white", halo_expand = 1, bearing=30,
$ize=0.075)) %>%
add_overlay(generate_compass_overlay(heightmap = montereybay, x = 0.5, y=0.5,
halo_color="white", halo_expand = 1, bearing=15,
size=0.075)) %>%
add_overlay(generate_compass_overlay(heightmap = montereybay, x = 0.15, y=0.15,
halo_color="white", halo_expand = 1, bearing=-45,
$ize=0.075)) %>%
plot_map()
3
if (run_documentation()) {
#Create a drop shadow effect
base_map %>%
add_overlay(generate_compass_overlay(heightmap = montereybay, x = 0.15, y=0.15,
text_color="white", halo_alpha=0.5, halo_blur=2,
halo_color="black"”, halo_expand = 1, halo_offset = c(0.003,-0.003))) %>%
plot_map()
3

generate_contour_overlay
Generate Contour Overlay
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Description

generate_contour._overlay

Calculates and returns an overlay of contour lines for the current height map.

generate_contour_overlay(

Usage
heightmap,
levels = NA,
nlevels = NA,
zscale = 1,
width = NA,
height = NA,

resolution_multiply = 1,
color = "black”,

linewidth = 1

Arguments

heightmap

levels

nlevels

zscale

width

height

A two-dimensional matrix, where each entry in the matrix is the elevation at that
point. All grid points are assumed to be evenly spaced.

Default ‘NA‘. Automatically generated with 10 levels. This argument specifies
the exact height levels of each contour.

Default ‘NA‘. Controls the auto-generation of levels. If levels is length-2, this
will automatically generate ‘nlevels® breaks between ‘levels[1]‘ and ‘levels[2]°.

Default ‘1°. The ratio between the x and y spacing (which are assumed to be
equal) and the z axis. For example, if the elevation levels are in units of 1 meter
and the grid values are separated by 10 meters, ‘zscale‘ would be 10.

Default ‘NA°‘. Width of the resulting overlay. Default the same dimensions as
heightmap.

Default ‘NA°‘. Width of the resulting overlay. Default the same dimensions as
heightmap.

resolution_multiply

color

linewidth

Value

Default ‘1°. If passing in ‘heightmap® instead of width/height, amount to in-
crease the resolution of the overlay, which should make lines/polygons finer.
Should be combined with ‘add_overlay(rescale_original = TRUE)* to ensure
those added details are captured in the final map.

Default ‘black*. Color.
Default ‘1. Line width.

Semi-transparent overlay with contours.
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Examples

#Add contours to the montereybay dataset
if(run_documentation()) {

montereybay %>%

height_shade() %>%
add_overlay(generate_contour_overlay(montereybay)) %>%
add_shadow(ray_shade(montereybay,zscale=50),0.3) %>%
plot_map()

3

#Add a different contour color for above and below water, and specify levels manually
water_palette = colorRampPalette(c("darkblue”, "dodgerblue”, "lightblue"))(200)
bathy_hs = height_shade(montereybay, texture = water_palette)

breaks = seq(range(montereybay)[1], range(montereybay)[2],length.out=50)

water_breaks = breaks[breaks < 0]

land_breaks = breaks[breaks > 0]

if(run_documentation()) {
montereybay %>%
height_shade() %>%
add_overlay(generate_altitude_overlay(bathy_hs, montereybay, 0, 0)) %>%
add_shadow(ray_shade(montereybay,zscale=50),0.3) %>%
add_overlay(generate_contour_overlay(montereybay, levels = water_breaks, color="white")) %>%
add_overlay(generate_contour_overlay(montereybay, levels = land_breaks, color="black")) %>%
plot_map()
3
if (run_documentation()) {
#Increase the resolution of the contour to improve the appearance of lines
montereybay %>%
height_shade() %>%
add_overlay(generate_altitude_overlay(bathy_hs, montereybay, 0, 0)) %>%
add_shadow(ray_shade(montereybay,zscale=50),0.3) %>%
add_overlay(generate_contour_overlay(montereybay, levels = water_breaks, color="white",
height = nrow(montereybay)*2,
width = ncol(montereybay)*2)) %>%
add_overlay(generate_contour_overlay(montereybay, levels = land_breaks, color="black”,
height = nrow(montereybay)*2,
width = ncol(montereybay)*2)) %>%

plot_map()
3
if (run_documentation()) {
#Increase the number of breaks and the transparency (via add_overlay)
montereybay %>%
height_shade() %>%
add_shadow(ray_shade(montereybay,zscale=50),0.3) %>%
add_overlay(generate_contour_overlay(montereybay, linewidth=2, nlevels=100,
height = nrow(montereybay)*2, color="black",
width = ncol(montereybay)*2), alphalayer=0.5) %>%
plot_map()
}
if(run_documentation()) {
#Manually specify the breaks with levels
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montereybay %>%

height_shade() %>%

add_overlay(generate_contour_overlay(montereybay, linewidth=2, levels = seq(-2000,0,100))) %>%
add_shadow(ray_shade(montereybay,zscale=50),0.3) %>%

plot_map()

3

generate_label_overlay
Generate Label Overlay

Description

This uses the ‘car::placeLabel() function to generate labels for the given scene. Either use an ‘sf*
object or manually specify the x/y coordinates and label.

Usage

generate_label_overlay(
labels,
extent,
x = NULL,
y = NULL,
heightmap = NULL,
width = NA,
height = NA,
resolution_multiply = 1,
text_size = 1,

color = "black”,
font = 1,
pch = 16,

point_size = 1,
point_color = NA,

offset = c(0@, 0),
data_label_column = NULL,
halo_color = NA,
halo_expand = 0,
halo_alpha = 1,

halo_offset = c(0, 0),
halo_blur =1,
seed = NA
)
Arguments
labels A character vector of labels, or an ‘sf* object with ‘POINT* geometry and a

column for labels.
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extent

X

y
heightmap

width

height
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Either an object representing the spatial extent of the scene (either from the
‘raster’, ‘terra‘, ‘sf, or ‘sp‘ packages), a length-4 numeric vector specifying
‘c("xmin", "xmax","ymin","ymax")*, or the spatial object (from the previously
aforementioned packages) which will be automatically converted to an extent

object.
Default ‘NULL*. The x-coordinate, if ‘labels* is not an ‘sf* object.
Default ‘NULL*. The y-coordinate, if ‘labels* is not an ‘sf* object.

Default ‘NULL". The original height map. Pass this in to extract the dimensions
of the resulting overlay automatically.

Default ‘NA‘. Width of the resulting overlay. Default the same dimensions as
height map.

Default ‘NA°‘. Width of the resulting overlay. Default the same dimensions as
height map.

resolution_multiply

text_size
color
font

pch

point_size

point_color

offset

Default ‘1°. If passing in ‘heightmap® instead of width/height, amount to in-
crease the resolution of the overlay, which should make lines/polygons/text finer.
Should be combined with ‘add_overlay(rescale_original = TRUE)‘ to ensure
those added details are captured in the final map.

Default ‘1°. Text size.
Default ‘black*. Color of the labels.

Default ‘1°. An integer which specifies which font to use for text. If possible,
device drivers arrange so that 1 corresponds to plain text (the default), 2 to bold
face, 3 to italic and 4 to bold italic.

Default 20°, solid. Point symbol. ‘0° = square, ‘1° = circle, 2° = triangle point
up, ‘3° =plus, ‘4° =cross, ‘5°=diamond, ‘6° = triangle point down, ‘7‘ = square
cross, ‘8 = star, ‘9‘ = diamond plus, ‘10° = circle plus, ‘11° = triangles up and
down, ‘12° = square plus, ‘13‘ = circle cross, ‘14‘ = square and triangle down,
‘15¢ = filled square, ‘16° = filled circle, ‘17¢ = filled triangle point-up, ‘18 =
filled diamond, ‘19° = solid circle, ‘20° = bullet (smaller circle), ‘21° = filled
circle blue, 22° = filled square blue, 23 = filled diamond blue, ‘24° = filled
triangle point-up blue, ‘25° = filled triangle point down blue

Default ‘0¢, no points. Point size.

Default ‘NA‘. Colors of the points. Unless otherwise specified, this defaults to
‘color’.

Default ‘c(0,0)‘. Horizontal and vertical offset to apply to the label, in units of
‘geometry ‘.

data_label_column

halo_color

halo_expand
halo_alpha
halo_offset

Default ‘NULL‘. The column in the ‘sf* object that contains the labels.

Default ‘NA°‘, no halo. If a color is specified, the text label will be surrounded
by a halo of this color.

Default 2. Number of pixels to expand the halo.
Default ‘1°. Transparency of the halo.

Default ‘c(0,0). Horizontal and vertical offset to apply to the halo, in units of
‘geometry ‘.
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halo_blur Default ‘1. Amount of blur to apply to the halo. Values greater than ‘30° won’t
result in further blurring.

seed Default ‘NA‘, no seed. Random seed for ensuring the consistent placement of
labels around points.

Value

Semi-transparent overlay with labels.

Examples

#Add the included “sf~ object with roads to the montereybay dataset
if(run_documentation()) {

#Create the water palette

water_palette = colorRampPalette(c("darkblue”, "dodgerblue”, "lightblue"))(200)
bathy_hs = height_shade(montereybay, texture = water_palette)

#Set label font