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U-Shift Concept
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U-Shift Application
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U-Shift - From THE LÄND to the World
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U-SHIFT - AUTOMATED DOCKING 
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U-Shift - Docking Concept
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U-Shift - Docking Sequence
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▪ Drive to capsule position

▪ Knowledge of rough absolute capsule position and orientation

▪ Collision avoidance

▪ Align driveboard to capsule

▪ High-precision relative capsule pose estimation

▪ High-precision low speed maneuvering

▪ Docking logic 

▪ Lower driveboard and drive in capsule

▪ Lift driveboard and lock the capsule 

▪ Undocking in reverse order

▪ No high-precision maneuvering is required



U-Shift IV - Driveboard Loading Mechanism
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U-Shift IV - Driveboard Loading Mechanism
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U-Shift IV - Driveboard Loading Mechanism Accuracy
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U-Shift IV - Driveboard Loading Mechanism Accuracy
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<5°



U-Shift IV - Multi-Modal Perception Suite
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U-Shift IV - 2023 LiDAR Suite
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U-Shift IV - 2026 LiDAR Suite
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U-Shift IV - 2023 Software Stack
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U-Shift IV - 2026 Software Stack
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U-Shift IV - Automated Docking
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U-Shift IV - Automated Docking

22
Eric Pohl, Daniel Diegel, Linus Ungruhe, Dr. Marco Münster, German Aerospace Center, FK-FLK, 06/2026

Capsule Pose EstimationCapsule Pose Estimation

Path PlanningPath Planning

Path FollowingPath Following

Capsule Docking LogicCapsule Docking Logic

Aligned?



23

U-SHIFT - OUTLOOK
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Future Work
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U-Shift - From THE LÄND to the World
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U-Shift - From THE LÄND to the World
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