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Shiny, reflective, thin — approaches and challenges
for 3D perception in sheet metal

Ralph Lange, Head of Robotics at TRUMPF Machine Tools




TRUMPF Machine Tools W

Portfolio Overview

Machines for laser cutting Punching and punch laser processing Machines for bending
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TRUMPF

Autonomous, Al-based Robotics as Enabler for Automation at SMEs
High-level approach
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TRUMPF

SortMaster Station and

SortMaster Vision

Reliable separation,
autonomous sorting!

https://www.trumpf.com/en_INT/products/machines-
systems/automation/separating-and-sorting/sorting/


https://www.trumpf.com/en_INT/products/machines-systems/automation/separating-and-sorting/sorting/

SortMaster Vision

Consistent use of digital twin with Intrinsic Flowstate
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“Skill”-based: Organize the complexity of robotic
actions into reusable SW modules

Transferable: Implement own skills and the know-
how into the robot process

Digital Twin: Test and visualize the mission in
simulation, in advance before deployment

Dynamic motion planning: Real-time motion
planning and collision avoidance w/o any adaptations

Robot-agnostic control: Intuitive control,
independent of the robot OEM

Perception: Latest Al vision technology based on
foundation models to detect and identify parts
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TRUMPF

Challenge 1: Robust Perception in Sheet Metal
... at affordable cost

Slug pieces, i.e. tin
SCrap parts

|dentification of Overlapping and z order
parts/geometries of thin sheet metal parts

Shiny surfaces, different
colors, ...

=>» Very good progress on perception in sheet metal with our partner Intrinsic

Open issues:
= How to reduce size and computational complexity of models?

= Combine different aspects (identification, pose estimation, overlapping, slug piece detection) into one model
or better keep them separated (maybe with shared backbone)?

= How to handle incremental updates in scene efficiently?
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TRUMPF

Challenge 2: Holistic Scene Understanding
Key for long-term autonomous operation

= Detecting unusual situations (= contingencies)

= |nput for decision making about recovery procedures

Problems:
= |Interior of cells may be customized
= ... even between batches or orders
= Little reference data available
= Decisions must be explainable

|dea: Include operators in maintenance of the digital
twin!
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