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Preface

The European research project DESERVE (DEvelopment platform for Safe
and Efficient dRiVE, 2012–2015) had the aim of designing and developing a
platform tool to cope with the continuously increasing complexity and the
simultaneous need to reduce costs for future embedded Advanced Driver
Assistance Systems (ADAS). For this purpose, the DESERVE platform profits
from cross-domain software reuse, standardization of automotive software
component interfaces, and easy but safety-compliant integration of hetero-
geneous modules. This enables the development of a new generation of
ADAS applications, which challengingly combine different functions, sensors,
actuators, hardware platforms, and Human Machine Interfaces (HMI).

This book provides a detailed overview of the different research activities
conducted in the course of the DESERVE project.After introducing the aims of
the DESERVE project in Chapter 1, selected achievements of the DESERVE
project are presented in three different parts. Part I is dedicated to the ADAS
development platform developed during the DESERVE project.

• Chapter 2 covers the methodology and concepts that are part of the
generic DESERVE platform as the basis and key enabler for the devel-
opment of new assistance systems. It describes the entire spectrum of
aspects, e.g., modularity, interfaces, and standards, to be considered for
the use of the DESERVE platform.

• Chapter 3 describes the development of realistic models for driver
behavior as part of the DESERVE tool-chain needed for the evaluation
of complex ADAS systems and driver-vehicle-environment interactions.
The modelling system was used to simulate two different driving
scenarios.

• Chapter 4 presents component based middleware, e.g., RTMaps and
ADTF, for supporting the developer of complex systems with typical
challenges like multi-sensor support, synchronization issues, and modu-
larity. By means of different exemplary applications, in which modules
like simulators or prototyping systems are connected to the middleware,
the flexibility of the DESERVE tool-chain is demonstrated.

xiii
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• Chapter 5 describes a model-in-the-loop approach for tuning ADAS
parameters. Using the AVL CAMEO tool, model-based design space
exploration and validation of a complex ADAS function is performed.

In Part II, ADAS applications used as test functions in the DESERVE project
are explained.

• Chapter 6 presents an application of deep-learning techniques for
semantic segmentation of camera images (i.e., Scene Labeling). After
explaining the algorithmic basics, an FPGA-based implementation is
presented and evaluated.

• Chapter 7 covers a system coupling an FPGA-based signal process-
ing architecture for MIMO radar with a PC-based ADTF data post-
processing. The hardware-software combination maximizes processing
performance and minimizes development time of complex systems.

• Chapter 8 describes a design space exploration for online calibration
of wide baseline stereo camera systems using sparse feature corre-
spondences in stereo images. Challenges in hardware implementations
of feature matching are presented and hardware-specific solutions are
discussed.

• Chapter 9 presents a first approach of arbitration and sharing vehicle
control between driver and assistance system based on modelling vehicles
and driver behavior and intentions. Fuzzy logic techniques are used
to implement the control sharing and simulations allow testing of the
systems.

Part III covers the validation and evaluation of two exemplary applications of
the DESERVE platform.

• Chapter 10 aims at exploring effective design of Human Machine Inter-
face (HMI). During the DESERVE project, in-vehicle HMI solutions
for different functions were developed. The HMI design process for an
exemplary function is described in this chapter.

• Chapter 11 shows a prototype system for vehicle-in-the-loop testing of
ADAS functions that additionally analyzes the energy efficiency of the
prototyped system. Combined with multi-sensor simulation, a virtual
environment for testing ADAS functions is provided.

Further detailed information about the contributions of DESERVE can be
found in the list of project deliverables referenced in each chapter.

This work was supported by the European Commission under the Artemis
Joint Undertaking in the scope of the DESERVE project. We would like to
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thank all authors and co-authors for their excellent contributions. Special
thanks to Matti Kutila for the efficient managing of the complete DESERVE
project over three years. Further thanks to Martin Kunert who well-coordinated
subprojects and who actively supported our work. Furthermore we want to
thank the River Publishers Team, in particularly Mr. Mark de Jongh and
Ms. Junko Nakajima for their great support.

We hope that you will enjoy reading this book.

Guillermo Payá Vayá
Holger Blume

March 22th, 2017
Hannover (Germany)
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Frank Badstübner, Infineon Technologies AG, Germany

Frank Meinl, Advanced Engineering Sensor Systems, Robert Bosch GmbH,
Leonberg, Germany

Gideon Reade, ASL, U.K.
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DoE Design of Experiment
DoG Difference of Gaussian
DRAM Dynamic random-access memory
ECU Electronic Control Unit
ESC Electronic Stability Control
ESPRIT Estimation of signal parameters via rotational invariant

techniques
FAST Features from Accelerated Segment Test
FCW Frontal Collision Warning or Forward Collision Warning
FDM Frequency-division multiplexing
FFT Fast Fourier transform
FIR Finite impulse response
FMCW Frequency-modulated continuous-wave
FN(R) False Negative (Rate)
FP(R) False Positive (Rate)
FPGA Field-Programmable Gate Array
fps Frames per second
FREAK Fast Retina Keypoint
GB Geometry-based
GOPS Billion Operations Per Second
GPGPU General Purpose Graphics Processing Unit
GPP General Purpose Processor
GPU Graphics Processing Unit
HD High-definition, 1280×720 pixel
HiL Hardware in the Loop
HMI Human-machine interface
HW Hardware
I/O input/output
I2C Inter-Integrated Circuit
IMU Inertial measurement unit
IU Intersection over Union
IWI information-warning-intervention
KD-Tree K-dimensional tree
KPI Key Performance Indicator
LCA Lane Change Assistant
LDW Lane Departure Warning
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LKA Lane Keeping Assistance
LoG Laplacian of Gaussian
LSB Least significant bit
LUT Lookup table
MCC Matthews Correlation Coefficient
MDC Multi-path delay commutator
MiL Model in the Loop
MIMO Multiple-input multiple-output
MLP Multi Layer Perceptron
MOPS Million Operations Per Second
MUSIC Multiple signal classification
NCI Non-coherent integration
NHTSA National Highway Traffic Safety Administration
NMEA National Marine Electronics Association
NNB Nearest-Neighbor-Based
NNDR Nearest-Neighbor Distance Ratio
OpenCL Open Computing Language
OpenGL Open Graphics Library
ORB Oriented FAST and Rotated BRIEF
OS-CFAR Ordered-statistic constant false alarm rate
PCA Principal Component Analysis
PID proportional, integral, derivative controller
QVGA Quarter Video Graphics Array, 320×240 pixel
RCS Radar cross-section
RDE Reak Driving Emissions
ReLU Rectifier Linear Unit
RMS Root Mean Square
RPM Revolution per minute
RTSP Real Time Streaming Protocol
SAE Society of Automotive Engineers
SDF Single-path delay feedback
SIFT Scale-Invariant Feature Transform
SIP Session Initialization Protocol
SLA Speed Limit Assistant
SNR Signal-to-noise ratio
SoP Start of Production
SQNR Signal-to-quantization-noise ratio
SRAM Static random-access memory
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SURF Speeded Up Robust Features
SW Software
TB Threshold-Based
TDM Time-division multiplexing
TP True Positive
UUT Unit Under Test
VGA Video Graphics Array, 640×480 pixel
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