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We shape
the mobility of the future —
sustainable, cost-effective
and user-oriented

& g
PROTECTING THE SECURING SHAPING

CLIMATE MOBILITY TRANSFORMATION
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Our facts:
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U-SHIFT — MODULAR ON-THE-ROAD




The U-Shift Concept

Urban

50-70 km/h
24/7 Service
Multiple Tasks
On-Demand
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The U-Shift Concept
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U-Shift Application
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Federal Garden Show 2023

Spinelli Area Plan
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Federal Garden Show 2023 — Requirements

Requirements from organizer and insurance

AV Permit process by TUV Sid

Vehicle Functional Cyber
Safety Safety Security

Regulations
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Federal Garden Show 2023 - Safety Goal A#y
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Safe Stop
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Safe hardware Safe software
architecture architecture
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U-Shift IV — Hardware & Software Architecture
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* Automotive grade component - HPCU >

selection / Perception

* Outer Layers _ / Drive Functions
. Low Safety Requirements ! [/
- Limited vehicle control :
\ ( Steer-by-Wire &
* Inner Layer \ Brake-by-Wire
« High Safety Requirements N \ Wired to emergency
- : A stop rela
 Direct vehicle control 8 kel
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U-Shift IV — Multi-Modal Perception Configuration ‘#7
DLR

© 360° LIDAR
© 360° Camera
@ 270° Radar
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© 360° LIDAR
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U-Shift IV — LIDAR Setup

D ——
'
S

ﬁ——;

O 60°LIDAR
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U-Shift IV — Camera Setup

(O 120° POE Camera
© 120° GMSL Camera
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U-Shift IV — Radar Setup ‘#7
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U-Shift IV — Sensor Occlusion ‘#7
DLR

I—e O 60°LIDAR

Eric Pohl, German Aerospace Center, FK-FLK, 04/2025




U-Shift IV — Sensor Occlusion ‘#7
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U-Shift IV — Sensor Occlusion

@ 120° Camera
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U-Shift IV — AD-Functions ‘#7
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« RTK-GPS Path Follower

* Occupancy Grid with
Safety Envelope

« Max velocity interface
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U-Shift IV — AD-Architecture ‘#7
DLR

High Performance Compute Unit

Occupancy Grid
Safety Envelope Processor

Perception Sensor

Max Velocity Drive ECUs

Vehicle Control Unit

GPS Path Follower

Vehicle Controller
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U-Shift IV — Automated Docking ‘#7
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U-Shift IV — Automated Docking ‘#7
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I @ 1D Laser Sensor =
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