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Introduction

® Increasing complexity.
® More computational demand.
e Safety-critical.

e Constrained end-to-end latency.

© Robert Bosch GmbH

® Feasible deployment required.
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Motivation
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o Motivation
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Arbeits- und Leben

ZED Stereo Camera Energizer XP18000 Battery
1080p Stereo video at 30fps or 4+ hours of use per charge

WVGA stereo video at 100fps /
Hokuyo UST-10LX Range Finder\

NVIDIA Jetson TX2
ARM CPU and CUDA-enabled GPU
8GB RAM and 128GB SSD

1081 beams within a 270" FOV Runs Ubuntu with ROS

Max range of 10m with 40mm accuracy
40hz scanning rate

FOCBOX Motor Controller

Traxxas Slash 4x4

1/10th scale front-steering chassis
Capable of Speeds greater than 4@mph
SparkFun 9DoF Razor IMU M@
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AL , APP4MC RaceCar : A model-based ADAS demonstrator

Operator-Controller Model?

Operator-Controller-Module (OCM)

. spbveifemior pocesiy
e System designed based on OCM Model. b it

e Heterogeneous Architecture.

planning level

soft real time

® Real-time capable (RT-Linux, ChibiRTOS). I

. - ' action le\iel Or:gecllve
® ADAS application is coarsely based on perdest e J ': ';,mm

Waters Challenge 2019. |
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e System trace generation in real-time using the BTF
tracing framework integrated with the ADAS application.
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2Schulz, B & Pottharst, A & Froehleke, N. & Bocker, Joachim. (2021).
Modeling of Influences affecting a Linear-Drive-System.
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APP4MC RaceCar — System Architecture
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APP4AMC RaceCar — Application Stack
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APP4AMC RaceCar : ADAS Architecture Abstraction
Legends CPU Camera Input
GPU
SFM Lane Detection
CAN Polling| depth estimation lane boundaries

, vehicle status
vehicle_status =
steer,
A pose r ¥ speed
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Timing Analysis

Trace generation

BTF Tracing
Framework Execution on
heterogeneous
ADAS Application platform
J

r>Generated BTF
Trace File

Timing Analysis

Derive Performance
Metrics (ATDB)

AV

BTF Trace Visualization
tool
(Eclipse Trace Compass)
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Conclusion and Outlook

® An ADAS demonstrator:
O With State-of-the-art sensing capabilities.
O Enabled with high-end GP-GPUs.
O With Real-time capability.

O Enables runtime analysis in real-life scenario.

® Future Work
O BTF Trace Framework implementation.
o Derive Timing metrics for evaluating the timing behavior.

N N o « e N . ] F Mini:
o Benchmarking image processing and computer vision algorithms used in an ADAS.  #& | Frtainimsty

and Research
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