
AI & Machine Learning efficiently consumes geometry in  
voxelised form – a 3D “image”. The geometry is derived  
from design intent CAD and through-life PointCloud scans
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GEOMETRY

TensorFlow Python

BOXERgeom

Database of CAD Models or Scans
For training or testing

Open source library for numerical computation 
and large-scale machine learning

 www.tensorflow.org
Create model with specific layers  

to convert 3D input into 1D

Create voxelated model from input geometry
Create physics-based degradation as training data

Export 3D greyscale image 

Read octree data format into  
a NumPy array

Visualize the incoming data  
for each geometry

Create compressed data format
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Manufacturing geometry is derived from design intent CAD. Through-
life, in-service geometry is derived from scans in the form of tessellated 
PointClouds or from physics-based simulation of degradation & wear

Example: simulated particulate 
erosion of a Francis Turbine 
using BOXERgeom’s 
geometry editing capabilities 
supported by BOXERmesh

supporting MRO
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[We are grateful to the NTNU, the Norwegian University of Science 
& Technology for the geometry used for the Francis-99 Workshop]


