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Institute for Robotics and Mechatronics

• Goal: General Solutions

• Various Robotic Domains Ą Changing Conditions

• Object-centric Perception

- information about objects

- set-up time / adaptability

- precision
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Model-based 6D Pose Estimation
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Model-based 6D Pose Estimation
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Model-based 6D Pose Estimation
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Perception system
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Object Manipulation

[Klüpfel et al., T-RO vol. 41]17 Maximilian Durner, 27/01/2026



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

[Durner et al., IROS 2021]22 Maximilian Durner, 27/01/2026



ZED

Intel RealSense D435

Intel RealSense D435

ZED

rc_visard65

rc_visard65ZED

rc_visard65

Class-agnostic Instance Segmentation
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Class-agnostic Instance Grasping
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[Boerdijk et al., ICRA 2021]30

Perception system

Maximilian Durner, 27/01/2026



local

refinement

Perception system

31

6D
pose estimation

object

detector
known

objects

grasp 

estimation

in-hand

segmentation

Object Information Set-up Time

Maximilian Durner, 27/01/2026



object

detector

local

refinement

Perception system

32

6D
pose estimation

known

objects

grasp 

estimation

object

detector

in-hand

segmentation

6D
pose estimation

Object Information Set-up Time

Maximilian Durner, 27/01/2026



Model-based Unseen Object Detection: OC-DiT
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Object Perception
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Take Aways

▪ Qualitative synthetic data

▪ Precision vs. Flexibility

▪ Large advances BUT not solved
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Outlook

▪ Broader Objects Groups: 

articulated, deformable

▪ Category- / Semantic-Level

Outlook

▪ Broader Objects Groups: 

articulated, deformable

▪ Category- / Semantic-Level

▪ Multi-Modality

[Denninger et al., arXiv 2019]

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