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Recording Data Specifications

Goal: Define and specify data categories, formats, and multi-partner
software architecture concepts for the data pipeline (see Figure 1 & 2).

Key Aspects:

« Data Foundation: Selection of relevant sensor data (Lidar, Camera,
Radar) vehicle data (speed, steering angle) and metadata (weather).

Data Sources: Utilizing both real-world and synthetic data.

Annotation Specifications: For spatial/temporal resolution, map info,
metadata, detection, segmentation, and tracking annotations.

Standardized Formats: HDF5/Rosbag, MCAP, clear file structures.

Software Platform Harmony: Leveraging ROS2 for seamless data
stream integration.
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Figure 1: Concept of the software architecture.

Typical Scenarios and Corner Cases:
Goal: Establish common understanding of scenarios and corner cases.

 Unified Terminology: Shared definitions for scenarios, use cases,
and corner cases, referencing standards like OpenSCENARIO, and
research references such as Ulbrich et al. [1].

« Scenario Focus: Two primary use-cases “Vulnerable Road Users”
and “Corner-Case Detection” selected (see Table 1).

Name  lbescripton

Context Detection Variation of environmental characteristics (time of day, weather, road
classes, ...)

Automated Valet Parking Automated parking (longitudinal/perpendicular) in a parking garage or

on a parking lot with variation of environmental conditions
Complex intersection situation under different environmental

conditions
Many different VRUs around a slowly moving vehicle, road in a rural
environment

City Crossing

Autonomous Transport
Buses in Rural Areas

Table 1: Overview of discussed use cases: After an opt-out process where partners
removed unsuitable options, the two use cases marked in blue were identified.
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1.x Open Source)

Table 2: Rating of scenario description languages. 5 levels from the Pegasus project:
Road, infrastructure, temporary influences, moving objects, environmental influences.

« Scenario Descriptions: Evaluation of scenario description languages

and classification into the levels developed in Pegasus (see Table
2).

Sensor and Sensor Set Requirements

Goal: Define precise sensor and sensor set requirements, including
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Figure 2: Data pipeline concept for loading acquisition data from diverse partners,
alongside the detailed developed data structure and the PTP for data alignment.

Key Aspects:

« Comprehensive, High-Fidelity Sensing: Defined a reference sensor
set with wide field-of-view (fish-eye to tele) and 360° coverage,
including front cameras (=8 MPx for 200m object detection) and
Lidar (0.2° resolution) for high-resolution and auto-labeling.

» Optimized & Synchronized: Efficient, multi-modal data acquisition
from diverse sensors (Lidar, Camera, Radar, IMU, GPS), achieving
sub-microsecond precision via PTP (see Figure 2 bottom right).

 Calibration & Compatibility: Meticulous sensor calibration to vehicle
reference point (sub-0.2° accuracy), prioritizing rotational accuracy.
Centralized recording, adequate bandwidth, and edge hardware
compatibility, proven by diverse partner setups.
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