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STEP File Analysis for Rough Machining Path 
Optimization  
Description 

In modern computer-aided manufacturing (CAM), the automated generation of efficient 
roughing toolpaths remains a significant challenge, particularly when workpiece geometries 
contain fine functional features, such as bores, chamfers, fillets, pockets, and threads, that 
are irrelevant to the initial stock removal phase.  

During roughing operations, the machining strategy must traverse the entire base geometry 
without deviation around such features, as their final dimensions are achieved only in 
subsequent finishing passes. The manual removal or suppression of these features — a 
process commonly referred to as defeaturing — is currently performed by experienced CAD 
engineers and constitutes a time-intensive preprocessing step within the digital process 
chain.  

This thesis investigates the 
feasibility of leveraging Large 
Language Models (LLMs) to 
automate the defeaturing of CAD 
geometries represented in the 
STEP (Standard for the Exchange 
of Product model data, ISO 
10303) file format.  

The proposed approach involves 
the systematic construction of a 
training pipeline in which paired 
STEP datasets, each consisting of 
a fully featured component 
geometry and its corresponding 
defeatured counterpart, are used to train an LLM to learn the structural and syntactic 
transformation between both representations.  

Figure 1 Solid CAD Model example 
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The model is thereby expected to acquire the capability to identify machining-relevant 
features within the boundary representation (B-Rep) topology encoded in the STEP file, and 
to generate a geometrically consistent, defeatured output suitable for roughing toolpath 
generation.  

The research will further evaluate the generalizability of the learned transformation across 
varying component classes, feature densities, and geometric complexities, contributing to 
the broader objective of intelligently automating CAD-to-CAM preprocessing workflows 
through foundation model architectures. 

 

Key Tasks 

1. Survey and familiarization with LLM driven processing of structured 3D data. 
2. Investigation of existing CAD model data and preparation of a dedicated dataset by 

introducing machine features in CAD geometries. 
3. Implement LLM driven approaches for solid CAD model defeaturing. 

 
 
Example Datasets 

• Fusion360 
• MFCAD++ 
• CADSynth 

 

You have 
• strong programming skills (Python),  
• background in machine learning 
• research mindset 
• analytical thinking,  
• problem-solving abilities,  
• writing skills 
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