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compute_lowerSTAR_parallel

Compute lower star in parallel

Description

Compute lower star in parallel

Usage

compute_lowerSTAR_parallel(
vertex,
edge,
face,
output_dir = NULL,
cores = NULL,
batch_size = NULL

)

Arguments

vertex Vertex data
edge Edge data
face Face data
output_dir Output directory
cores Number of cores (default: available cores-1)
batch_size Number of vertices per batch
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Value

Combined lower star results

compute_MORSE_complex Compute Morse complex from mesh

Description

Compute Morse complex from mesh

Usage

compute_MORSE_complex(
mesh,
output_dir = NULL,
parallel = TRUE,
cores = 4,
batch_size = NULL

)

Arguments

mesh Mesh object from MeshesOperations

output_dir Optional directory to save results. If provided, writes: - vertices.txt, edges.txt,
faces.txt: Mesh simplices - vector_field.txt: Gradient vector field pairs - criti-
cal_simplices.txt: Critical simplices - lowerSTAR.txt: Lower star filtration data

parallel Whether to use parallel processing (default: TRUE)

cores Number of cores for parallel processing (default: 4)

batch_size Number of vertices per batch in parallel processing

Value

List with Morse vector field and critical simplices

Examples

# Create a tetrahedron mesh
vertices <- matrix(c(0,0,0, 1,0,0, 0,1,0, 0,0,1), ncol=3, byrow=TRUE)
colnames(vertices) <- c("X", "Y", "Z")
faces <- matrix(c(1,2,3, 1,2,4, 1,3,4, 2,3,4), ncol=3, byrow=TRUE)
colnames(faces) <- c("i1", "i2", "i3")

# Extract unique edges from faces
all_edges <- rbind(faces[,c(1,2)], faces[,c(1,3)], faces[,c(2,3)])
unique_edges <- unique(t(apply(all_edges, 1, sort)))
edges <- data.frame(i1 = unique_edges[,1], i2 = unique_edges[,2])
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# Create mesh object
mesh <- list(vertices = vertices, faces = faces, edges = edges)
attr(mesh, "input_truth") <- 1:nrow(vertices)

# Compute Morse complex (sequential mode for CRAN checks)
result <- compute_MORSE_complex(mesh, parallel = FALSE)

# View results
print(paste("Critical simplices:", length(result$critical)))
print(paste("Gradient pairs:", length(result$vector_field)))

get_CCMESH Ultra-fast mesh preparation with connected components

Description

Ultra-fast mesh preparation with connected components

Usage

get_CCMESH(alphahull, select_largest = TRUE)

Arguments

alphahull Alphahull generated by ahull3D::ahull3d()

select_largest If TRUE, returns only largest connected component (default: TRUE) If FALSE,
returns list of all connected components

Value

Single mesh (if select_largest=TRUE) or list of meshes (if select_largest=FALSE)

save_MORSE_2d Save 2D visualization to file

Description

Save 2D visualization to file
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Usage

save_MORSE_2d(
morse_complex,
filename,
width = 10,
height = 8,
dpi = 300,
panel_2d = FALSE,
...

)

Arguments

morse_complex Output from compute_MORSE_complex()

filename Output file name

width Plot width in inches

height Plot height in inches

dpi Resolution

panel_2d If TRUE, saves multi-panel plot. If FALSE, saves single projection plot.

... Additional arguments to visualize_MORSE_2d() or visualize_MORSE_2d_panel()

visualize_MORSE_2d Fast Morse complex visualization using get_simplexCENTER()

Description

Fast Morse complex visualization using get_simplexCENTER()

Usage

visualize_MORSE_2d(
morse_complex,
projection = "XZ",
point_alpha = 0.6,
point_size = 1,
max_points = 30000,
plot_gradient = TRUE,
plot_critical = TRUE

)
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Arguments

morse_complex Output from compute_MORSE_complex()

projection Projection plane: "XY", "XZ", or "YZ" (default: "XZ")

point_alpha Point transparency (default: 0.6)

point_size Point size (default: 1)

max_points Maximum points to plot per category (default: 30000)

plot_gradient Whether to plot gradient arrows (default: TRUE)

plot_critical Whether to plot critical points (default: TRUE)

Value

ggplot2 object

visualize_MORSE_2d_panel

Create multiple 2D projection plots

Description

Create multiple 2D projection plots

Usage

visualize_MORSE_2d_panel(
morse_complex,
point_alpha = 0.6,
point_size = 1,
max_points = 30000,
plot_gradient = TRUE,
plot_critical = TRUE

)

Arguments

morse_complex Output from compute_MORSE_complex()

point_alpha Point transparency (default: 0.6)

point_size Point size (default: 1)

max_points Maximum points to plot per category (default: 30000)

plot_gradient Whether to plot gradient arrows (default: TRUE)

plot_critical Whether to plot critical points (default: TRUE)

Value

List of ggplot2 objects
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