
 

Connect & drive : design and evaluation of cooperative
adaptive cruise control for congestion reduction
Citation for published version (APA):
Ploeg, J., & Serrarens, A. F. A. (2011). Connect & drive : design and evaluation of cooperative adaptive cruise
control for congestion reduction. In Proceedings of the 8th International Automotive Congress, 16-17 March
2011, Eindhoven, The Netherlands (pp. 1-2).

Document status and date:
Published: 01/01/2011

Document Version:
Accepted manuscript including changes made at the peer-review stage

Please check the document version of this publication:

• A submitted manuscript is the version of the article upon submission and before peer-review. There can be
important differences between the submitted version and the official published version of record. People
interested in the research are advised to contact the author for the final version of the publication, or visit the
DOI to the publisher's website.
• The final author version and the galley proof are versions of the publication after peer review.
• The final published version features the final layout of the paper including the volume, issue and page
numbers.
Link to publication

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

            • Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain
            • You may freely distribute the URL identifying the publication in the public portal.

If the publication is distributed under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license above, please
follow below link for the End User Agreement:
www.tue.nl/taverne

Take down policy
If you believe that this document breaches copyright please contact us at:
openaccess@tue.nl
providing details and we will investigate your claim.

Download date: 23. Aug. 2022

https://research.tue.nl/en/publications/7e893520-7e0f-4a60-a404-344f79f81d1e


Connect & Drive: Design and Evaluation of Cooperative Adaptive
Cruise Control

Jeroen Ploeg
TNO Automotive

P.O. Box 756, 5700 AT Helmond
The Netherlands

Email: jeroen.ploeg@tno.nl

Alex F. A. Serrarens
DTI Automotive Mechatronics
Croy 46, 5653 LD Eindhoven

The Netherlands
Email: serrarens@dtinnovations.nl

Keywords: Cooperative Adaptive Cruise Control (CACC),
String Stability, Traffic Congestion, Fuel Efficiency
Topics: Car2Car & Car2Infra Communication, Advanced
Driver Assistance Systems, Traffic Management Systems

Introduction

An effective method to increase road capacity as well as fuel
economy, is to decrease the inter-vehicle following distance
di . Consequently, a driver assistance system is required
to still guarantee safety. To this end, radar sensors could
be deployed, measuring the inter-vehicle distance and the
relative velocity, as a basis for a collision avoidance sys-
tem. Another, more effective method, is known as Adap-
tive Cruise Control (ACC), which continuously regulates the
inter-vehicle distance. It has however been shown [1] that
ACC amplifies disturbances in upstream direction at small
distances, causing so-called ghost traffic jams. The origin
of this problem is a lack of information about the preceding
vehicle’s motion. Using wireless communication in addition
solves this problem, allowing for active disturbance attenu-
ation. This is called Cooperative Adaptive Cruise Control
(CACC), being the focus of this paper, illustrated in Figure1
for a one-vehicle look-ahead communication architecture.

CACC system design

The main objective is to keep a set distance to the preceding
vehicle according the chosenspacing policy, subject to the
requirement ofstring stability [2]. The latter refers to the
ability to attenuate perturbations introduced by a platooning
vehicle along the string in upstream direction.
CACC relies to a large extend on wireless communications,
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Figure 1: Schematic representation of a CACC platoon.

Figure 2: The Connect & Drive fleet.

allowing for motion information of multiple neighboring ve-
hicles. Consequently, many possibilities exist as to which
information is actually to be used, e.g., one-vehicle look-
ahead, leader vehicle information, etc.
Dependability aspects, amongst which fail safety and grace-
ful degradation, are of utmost importance since the wireless
link will suffer from latency and packet loss, or even might
vanish altogether. Therefore, on-board sensors such as radar,
lidar, or camera are indispensable.

The Connect & Drive project

This HTAS project aims to investigate the above aspects,
including practical implementation in a fleet of 7 passenger
vehicles, refer to Figure 2. Recent experimental results will
be shown, illustrating the characteristics of CACC.

References

[1] G. J. L. Naus, R. Vugts, J. Ploeg, M. J. G. van de
Molengraft, and M. Steinbuch. String-stable CACC design
and experimental validation: A frequency-domainapproach.
IEEE Trans. Veh. Technol., Vol. 59, No. 9, pp. 4268–4279,
November 2010.

[2] D. Swaroop and J. K. Hedrick. String stability of in-
terconnected systems.IEEE Trans. Autom. Control, Vol. 41,
No. 3, pp. 349–357, March 1996.


