
Open-Source Code and Project Websites:
https://github.com/jgourde-york/data_processor

The data processor provides a modular, config-driven Python pipeline for converting airborne LiDAR point clouds (LAS/LAZ) and GeoTIFF rasters into georeferenced, machine-learning-ready image patches for individual tree crown (ITC) detection research. The pipeline supports five flexible input modes, from single files to batch directory-label pairs, and generates multi-layer rasters including Canopy Height Models (CHM), Digital Surface Models (DSM), Digital Terrain Models (DTM), intensity, and point density from raw point cloud data. Patches are extracted via a sliding window with PCA-based rotation optimization and adaptive overlaps to maximize spatial coverage, then filtered by configurable coverage thresholds and optional Area of Interest (AOI) boundaries. Ground truth label shapefiles are automatically clipped and transformed into patch coordinates, and patches are assigned to reproducible train/validation/test splits using either random ratios or geographic test regions. Interactive matplotlib-based editors are included for defining AOI masks (with gap fill/unfill controls) and placing rectangular test plot regions with grid snapping. 

The tool is intended to standardize and streamline the preparation of geospatial training datasets across diverse forest inventory sites, enabling researchers to move from raw LiDAR acquisitions to model-ready patch datasets with consistent georeferencing, labelling, and splitting conventions.

https://github.com/jakepott-yorku/LAS_Processing_Scripts. 

This repository hosts a suite of open-source Python tools for processing and analyzing point cloud data in the context of forest research plots. The workflow supports three core stages: plot subdivision, vertical structure analysis, and visual comparison. LAS_Grid.py takes a raw LAS point cloud and splits it into a 10 × 5 grid of subplot cells aligned to the data's principal orientation, with configurable exclusion of buffer zones and destructive sampling plots, producing either individual per-cell LAS files or a single merged output. LAS_Vertical_Profile.py batch-processes the resulting subplot files to generate each plots' vertical profiles, voxelized gap statistics, detect canopy peaks with full-width-at-full-maximum (FWFM) and full-width-at-half-maximum (FWHM) metrics, compute structural indices (e.g., Shannon entropy, Gini coefficient, rumple index, canopy relief ratio, height percentiles, and gap fractions at multiple scales), and export per-file summary statistics alongside profile plots and cell-level heatmaps. LAS_Comparison.py then enables side-by-side visual comparison of any two processed files, displaying their 3D point clouds and vertical profiles on a consistent z-axis scale to facilitate direct interpretation of structural differences between plots or treatment conditions. 

Together, these tools provide an end-to-end workflow for quantifying and visualizing the vertical structure of forest canopies from LiDAR point cloud data.
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