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During the last few years, signifi-
cant attention has been paid to 
developing and implementing 

key technologies of future Intelli-
gent Transportation Systems (ITS) 
by integrating vehicular electronics 
that enhance road safety and pre-
vent traffic accidents. The fields of 
sensing, communication and con-
trol technologies increasingly play 
a crucial role for vehicle safety and 
security, while research in trans-
port continues among industry en-
gineers, practitioners, students and 
government agencies.

In past editions, the IEEE Inter-
national Conference on Vehicular 
Electronics and Safety (IEEE ICVES) 
has been an excellent platform for 
scientific knowledge exchange, expe-
rience-sharing and professional net-
working. Topics of interest included 
novel approaches in the context of 
active safety development such as 
driver assistance system platform 
development, risk assessment algo-
rithms, control algorithms for au-
tonomous driving/driver assistance 
systems, driver behavior analysis, ef-
fectiveness estimation of active safety 
devices, as well as test methods for 
assessment of new approaches.

The IEEE ICVES 2017 took place 
in Vienna, an important cultural 
center in Europe. A main area of 

competence in Vienna is the devel-
opment of innovative cross-cutting 
technologies in transport and logis-
tics, with approximately one third 
of the Austrian revenue in the au-
tomotive sector being produced in 
the Vienna Region. The conference 
was hosted at the main campus of 
the University of Applied Sciences 
Technikum Wien, which is the big-
gest technical university of applied 
sciences in Austria.

The IEEE ICVES 2017 facilitated 
a proper environment to dissemi-
nate knowledge and motivate ac-
tive discussion and interaction 
among the technical and scientific 
communities, and leveraged state-
of-the art concepts and method-
ologies for this process. Drawing 
from those presented in the con-
ference, the following seven out-
standing articles describe novel 
approaches in vehicular electron-
ics and safety, included for publi-
cation in this special issue.

“An Instance-Specific Parameter 
Tuning Approach using Fuzzy Logic 
for a Post-Processing Topological 
Map-Matching Algorithm”, co-au-
thored by several researchers from 
the universities of Andres Bello 
(Chile) and the University of Ports-
mouth (UK), elaborates on a novel 
framework for a systematic calibra-
tion of the parameters of a post-pro-
cessing Map Matching Algorithm 
(MMA). The calibration approach 
consists of an Instance-specific Pa-

rameter Tuning Strategy (IPTS) that 
employs Fuzzy Logic principles. 
The proposed fuzzy IPTS tool deter-
mines algorithm-specific parameter 
values based on instance-specific 
information a priori to the execution 
of the MMA. The proposed IPTS tool 
can adjust to two decision maker 
preferences on algorithm perfor-
mance, namely solution quality and 
computational time.

“Prospective and Monetary Ef-
fectiveness Assessment Method 
for Advanced Driver Assistance 
Systems—Usage of Naturalist ic 
Driving Studies and Experimen-
tal System Tests”, coauthored by 
researchers from the Technical 
University of Munich and AUDI 
AG in Germany, presents a com-
prehensive overview of a prospec-
tive and monetary effectiveness 
assessment method for advanced 
driver assistance systems. To this 
end, naturalistic driving studies 
and experimental system tests 
for parking and maneuvering are 
performed based on low-speed 
autonomous emergency braking 
systems installed in two different 
luxury vehicles. Research shows 
that these kinds of collisions are 
responsible for up to 40% of all in-
surance claims and for up to 30% 
of all claim costs worldwide. Fur-
thermore, aspects of test evalua-
tion, measuring instrumentation 
and test result evaluation are pro-
posed and discussed. Finally, the 
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monetary effectiveness on motorist’s 
personal damage collision insurance 
for both systems is presented.

A methodology for vision-based ob-
ject tracking dealing with severe occlu-
sions, where the tracker may fail due 
to the abrupt change of object appear-
ance, has been proposed in the paper 
“Tracking Objects with Severe Occlu-
sion by Adaptive Part Filter Modeling—
In Traffic Scenes and Beyond” by re-
searchers from the Karlsruhe Institute 
of Technology in Germany. The authors 
adopted part-based trackers, which are 
built in the form of correlation filter. 
The occluded object parts are identified 
by leveraging the knowledge derived 
from image features and filter respons-
es. With the help of a masking process, 
visible object areas are acquired in a 
pixelwise precision and utilized to build 
part filters. As both the number and 
size of part filters are adapted to the 
current object appearance, the influ-
ence of occlusions can be significantly 
suppressed. Experimental results on 
traffic sequences demonstrated that 
the proposed tracker performs robustly 
against occlusion, especially in cases 
where long term and severe occlusions 
appear. A further experiment on the 
standard benchmark showed a good 
performance of the approach when 
tracking various object classes under 
varied circumstances.

Researchers from the Technical 
University of Darmstadt and the Hon-
da Research Institute (HRI) Europe 
addressed risk evaluation in traffic 
scenarios with limited observabil-
ity due to restricted sensorial cover-
age in “Intersection Warning System 
for Occlusion Risks using Relational 
Local Dynamic Maps”. The research 
focused on intersection scenarios that 
are difficult to access visually. To id -
entify the area of sight, the authors 
employ ray casting on a local dynamic 
map providing geometrical informa-
tion and road infrastructure. Based on 
the area with reduced visibility, they 
first model scene entities that pose a 
potential risk without being visually 
perceivable yet. Then, a worst-case 

trajectory in the survival analysis for 
collision risk estimation is predicted. 
Resulting risk indicators were uti-
lized to evaluate the driver’s current 
behavior, to warn the driver in critical 
situations, to give suggestions on how 
to act safely or to plan safe trajecto-
ries. The approach was evaluated and 
validated by an intersection warning 
system in real world scenarios.

The research on a vision-based 
method built upon a deep convolution-
al neural network from the Intelligent 
Systems Laboratory (LSI) Research 
Group at the Department of Systems 
Engineering and Automation, Univer-
sity Carlos III Madrid in Spain present-
ed in “Fast Joint Object Detection and 
Viewpoint Estimation for Traffic Scene 
Understanding” a system that can rea-
son simultaneously about the location 
of objects in the image and their orien-
tations on the ground plane. The same 
set of convolutional layers is used for 
the different tasks involved, avoiding 
the repetition of computations over 
the same image. Experiments on the 
KITTI dataset show that the presented 
efficiency-oriented method achieved 
state-of-the-art accuracies for object 
detection and viewpoint estimation 
and that it is particularly suitable for 
the recognition of traffic situations 
from on-board vision systems.

Researchers from the Coordination 
and Interaction Systems (React) group 
at L´ Ecole Polytechnique Fédérale de 
Lausanne in Switzerland presented a 
distributed maneuver planner for con-
nected automated vehicles (CAVs) in the 
paper “Virtual Vehicle-Based Coopera-
tive Maneuver Planning for Connected 
Automated Vehicles at Single-Lane 
Roundabouts”. It built upon the idea of 
CAVs being able to explicitly share their 
intentions by creating virtual vehicles 
(VVs) on the targeted traffic stream. 
Specifically, their work focused on the 
decision-making process concerning 
the merging maneuver at single-lane 
roundabouts, for which a traffic model 
is exploited to assess the suitability of 
potential merging gaps. An optimiza-
tion-based trajectory planner was then 

used to generate collision-free, smooth 
trajectories to successfully perform the 
planned maneuver. The algorithm was 
tested and compared with a gap-accep-
tance-based driving policy. The results 
showed the potential positive impact on 
traffic management of the proposed VV-
based interaction mechanism along with 
the traffic-model-based cooperative ma-
neuver planner.

Finally, the paper “Examining the 
impact on road safety of different pen-
etration rates of vehicle-to-vehicle 
communication and adaptive cruise 
control”, coauthored by research-
ers from the UAS Technikum Wien, 
Johannes Kepler Universit y Linz 
and Continental Automotive Austria 
GmbH, Carlos I I I Madrid and IAV 
GmbH in Germany, addresses the ef-
fects on road safety of a variety of pen-
etration rates of vehicles equipped 
with Advanced Driver Assistance Sys-
tems (ADAS) and Vehicle-to-Vehicle 
(V2V), either separately or combined, 
using the simulation platforms Scene 
Suite and Simulation of Urban Mobil-
ity (SUMO). A total of six simulation 
scenarios were developed, three for 
intersections and three for urban 
cases. The obtained results show that 
the ADAS Adaptive Cruise Control 
(ACC) requires combination with V2V 
communication in order to increase 
safety, especially in certain scenari-
os with side and rear-end collisions. 
However, V2V alone at the lowest pen-
etration rate already provided a level 
of safety like the one reached by com-
bining it with ADAS-ACC.

We conclude with a word of appre-
ciation to all of the authors that have 
submitted their contributions to this 
special issue and for sharing their 
novel visions, outstanding research 
and significant results. The papers 
included in this issue have benefitted 
greatly from the laborious and time-
consuming work of many anonymous 
reviewers that have contributed their 
expertise, suggestions and recom-
mendations, and we therefore wish to 
thank them as well. We hope that the 
readers will enjoy the content of this 
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special issue as much as the partici-
pants of the conference did, and that 
the scientific community and practi-
tioners alike will find this work stim-
ulating and useful in promoting and 
developing the field.
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