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ahull3D Fast 3D Alpha Hull with Label Propagation

Description

Computes the alpha hull (alpha shape) of a 3D point cloud with optional label propagation for point
classification.

Usage

ahull3D(points, alpha, input_truth = NULL, volume = FALSE)

Arguments

points Nx3 matrix of points

alpha Alpha value (radius parameter)

input_truth Optional labels (point id) for each input point

volume Compute volume (default: FALSE)

Value

A mesh object (from rgl::tmesh3d) with attributes: - input_truth: Propagated labels - face_truth:
Labels for each face - alpha: Alpha value used - volume: Volume (if requested)

References

Edelsbrunner, H., Kirkpatrick, D., & Seidel, R. (1983). On the shape of a set of points in the plane.
IEEE Transactions on Information Theory, 29(4), 551-559. <doi:10.1007/BF02579193>

Examples

# Small example for testing
# Generate random points on a sphere
pts <- matrix(rnorm(100), ncol = 3)
pts <- pts / sqrt(rowSums(pts^2))

# Compute alpha hull
mesh <- ahull3D(pts, alpha = 0.5)

# Visualize
library(rgl)
shade3d(mesh, col = "lightblue")
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# Larger example with visualization (may take longer)
pts <- matrix(rnorm(300), ncol = 3)
pts <- pts / sqrt(rowSums(pts^2))
mesh <- ahull3D(pts, alpha = 0.5)

# Visualize
library(rgl)
shade3d(mesh, col = "lightblue")

# Example with labels
pts <- matrix(rnorm(60), ncol = 3)
pts <- pts / sqrt(rowSums(pts^2))
labels <- rep(1:2, each = 10)
mesh_labeled <- ahull3D(pts, alpha = 0.5, input_truth = labels)
attr(mesh_labeled, "input_truth")

# Compute volume
mesh_vol <- ahull3D(pts, alpha = 0.8, volume = TRUE)
attr(mesh_vol, "volume")
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