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People don't see the world as through a camera
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DLR-Robotics 4#7
Space Applications and Transfer to Earth DLR

Field Robotics
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Goal: General Solutions

A«

Various Robotic Domains A Changing Conditions

Object-centric Perception
- iInformation about objects
- set-up time / adaptability
- precision
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Model-based 6D Pose Estimation

EAGER NET

ENCODER DECODER

11

Maximilian Durner, 27/01/2026 [Ulmer et al., IROS 2023]




Model-based 6D Pose Estimation
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Model-based 6D Pose Estimation
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Object Manipulation
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(W@l Maximilian Durner, 27/01/2026 [KlUpfel et al., T-RO vol. 41]




Local Refinement / 6D Tracking
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(kB Maximilian Durner, 12/06/2025 [Klupfel et al., T-RO vol. 41]




Local Refinement / 6D Tracking
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Class-agnostic Instance Segmentation
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Class-agnostic Instance Segmentation

YAl Maximilian Durner, 27/01/2026 [Durner et al., IROS 2021]




Class-agnostic Instance Segmentation

YA Maximilian Durner, 27/01/2026 [Durner et al., IROS 2021]




Class-agnostic Instance Segmentation

Intel RealSense D435
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Class-agnostic Instance Grasping

Pt Maximilian Durner, 27/01/2026 [Sundermeyer et al., ICRA 2021]




Perception pipeline
DLR
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Perception system

KION Maximilian Durner, 27/01/2026 [Boerdijk et al., ICRA 2021]




31

Perception system
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Perception system
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Model-based Unseen Object Detection: OC-DiT &

Object Conditions

Ty i

S~

_Input Image

KX® Maximilian Durner, 27/01/2026 [Ulmer et al., ICCV 2025]




Object Perception

RGB TemplateViews

[Jung et al., 3DV 2026]
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Take Aways
= Qualitative synthetic data

= Precision vs. Flexibility

= Large advances BUT not solved

Outlook

= Broader Objects Groups:
articulated, deformable

= Category- / Semantic-Level

= Multi-Modality
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