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AAbbssttrraacctt

Reliable data acquisition is a prerequisite for developing and 
validating autonomous driving perception; therefore, we built the jbX, a 
research platform built around a BMW iX battery-electric vehicle 
carrying 18 sensors: eight synchronized 4K cameras, two rotary and 
two FMCW LiDARs, four 4D imaging radars, an INS/GNSS unit, and a 
ground speed sensor. Together, they produce over 4.3 GB/s of raw 
data. The platform is time synchronized via IEEE 802.1AS. A GPU-
accelerated camera pipeline captures and compresses eight 8 MP 
streams at 30 Hz via RDMA and CUDA. Because standard ROS 2 
rosbag2 recording lost 10–39% of LiDAR point clouds at our 
aggregate data rates, we developed a direct MCAP recording 
architecture that bypasses DDS entirely, sustaining roughly 1 TB per 
hour with near-zero data loss, automated fault detection with 
exponential-backoff restarts and PDU-integrated power cycling. A 
CARLA-based simulation replicates the full 18-sensor configuration 
for offline development and validation.

UUssee  ooff  PPllaattffoorrmm  iinn  PPrroojjeecctt::  Development of the Edge Software Stack, 
the Cloud Integration and the Calibration Setup

UUsseedd  CCoommppoonneennttss

• LiDARs:

• 2x Ouster OS1 360°-LiDARs, 128 channels
• 2x AEVA Aeries II LiDARs

• 1x 30° horizontal FOV
• 1x 120° horizontal FOV

• 4x Radar: Continental ARS548RDI
• Cameras:

• 6x Leopard Imaging LI-LEO-OX08B40-OAX40, 8MP, 30 fps
• 2x Leopard Imaging LI-LEO-OX08B40-OAX40, 8MP, 30 fps with 

tele lens

• Inertial Navigation System: OXTS RT 1003 v2
• Ground Speed Sensor: Kistler 2055A 

• Reference Clock: Meinberg microSync HR310HQ/DC PTP 
Grandmaster

• b-plus ATX3 with 2x NVIDIA L4 GPU
• Technica Enhanced Ethernet Switch, MATEnet

• Buffer battery: LEAB LPS II 2kW/h
• 2x 18“ rear seat display 
• 11“ driver touchscreen control

SSeennssoorr  FFiieelldd  ooff  VViieeww

Figure 1: jbX - test vehicle (© Martina Schöll) 

Figure 3: Overview of sensor positions on the custom roof rack. Cameras, LiDARs,
radars and antennas are placed at the highest and most outward positions to
maximize the field of view. (© THD)

Figure 2: LiDAR bird‘s-eye view with camera field-of-view overlay from real sensor data.
Color-coded by sensor: Ouster OS1-128 (green, 360°), AEVA wide (red, 120° forward),
AEVA narrow (yellow, 30° forward), Camera FOV cones are shown for all eight
cameras. (© THD)


