README File 
Contact 
Name: Xiaofang Liu
Affiliation: George W. Woodruff School of Mechanical Engineering, Georgia Institute of Technology
Email: xliu932@gatech.edu
Method(s) 
A total of 24,000 3D CAD models were generated across eight industrial part categories using the SolidWorks API and exported to STL format. Point clouds were generated via uniform surface sampling using Open3D’s sample_points_uniformly () method with 2,048 points per part. Color information was used solely for visualization. Coordinates were normalized using per-axis Min-Max normalization to the range [0,1], and RGB values were normalized by dividing by 255. To simulate manufacturing surface roughness, Gaussian perturbations were applied to the coordinates using process-specific standard deviations.  Typical industrial arithmetic average roughness (Ra) values were used: 0.5-6 µm for turning, 1-6 µm for milling, and 12–25 µm for casting. Zero-mean Gaussian noise was applied independently along the x, y, and z axes using process-specific standard deviations of 0.00091 mm (turning), 0.00083 mm (milling), and 0.00217 mm (casting). The perturbed data was also normalized using identical min–max values to ensure spatial consistency.
Location where data were collected 
The dataset was computationally generated; no physical field data were collected.
Time period during which data were collected 
Dataset generation and experimentation: 2024-2025
Environmental or experimental conditions 
Computational environment: Python 3.x, PyTorch, Open3D, NumPy
Standards or calibrations that were used
· To simulate manufacturing surface roughness, Gaussian perturbations were applied to the coordinates using process-specific standard deviations.  Typical industrial arithmetic average roughness (Ra) values were used: 0.5-6 µm for turning, 1-6 µm for milling, and 12–25 µm for casting. Zero-mean Gaussian noise was applied independently along the x, y, and z axes using process-specific standard deviations of 0.00091 mm (turning), 0.00083 mm (milling), and 0.00217 mm (casting). 
· Gaussian perturbation modeled at 6σ levels.
Uncertainty, precision, and accuracy of measurements 
· CAD geometry is exact (parametric).
· Perturbation uncertainty controlled via Gaussian σ values.
Quality assurance and quality control that have been applied 
· Automated labeling algorithm based on geometric thresholds
· KDTree verification for region detection
Description of parameters/variables 
	Column
	Description
	Units

	x
	Normalized x-coordinate
	unitless

	y
	Normalized y-coordinate
	unitless

	z
	Normalized z-coordinate
	unitless

	r
	Normalized red value
	[0,1]

	g
	Normalized green value
	[0,1]

	b
	Normalized blue value
	[0,1]

	label
	Manufacturing process label
	categorical



Definitions of acronyms, site abbreviations, or other project-specific designations used in the data file names or documentation files
mriconv2_3d: processed dataset for MRIConv++ network 
priconv2_3d: processed dataset for PRIConv++ network
File Information 
mriconv2_3d: processed dataset for MRIConv++ network 
priconv2_3d: processed dataset for PRIConv++ network
Software 
Python 3.x, PyTorch, Open3D, NumPy
Data source 
Industrial part geometries inspired by GrabCAD models
Related materials 
Liu, X., Wang, Z., Melkote, S.N., & Rosen, D.W. (2025). Manufacturing process identification from 3D point cloud models using semantic segmentation. Journal of Manufacturing Systems.
Limitations to reuse 
None
Date dataset was last modified 
07/28/2024
Any other important information about your data
This dataset can be used for manufacturing feature recognition, classification, and segmentation tasks.



